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Introduction 

 

The University of Applied Sciences in Nysa is a dynamically developing higher education institution 
of a didactical profile, educating students in 13 study programmes in the fields of medical sciences, 
health sciences and physical culture, social studies, engineering and technical sciences, humanities 
and arts. The University is distinguished by the practical and labour market oriented profile of 
education, modern instructional infrastructure, high competences of academic teachers, 
individualised methods of teaching, cooperation with entrepreneurs and involvement in the social 
environment. Students of the University of Applied Sciences in Nysa actively develop their 
interests and skills in 26 Student Science Clubs and in the Academic Sports Association. An 
advantage of studying at the Nysa university is its location: Nysa is a town with nearly 800 years of 
history, with numerous unique places, and with beautiful and stylistically diverse architecture, 
parks and a quiet atmosphere. The town is surrounded by mountains and lakes, providing a wide 
range of opportunities for recreation, tourism or sports. The town is well located in terms of 
transport connections with the most important agglomerations of Silesia, which in turn allows for 
quick and efficient use of their economic and cultural potential as well as of the traffic 
infrastructure (e.g. airports). 

One of the most significant aspects of the functioning of the University of Applied Sciences in Nysa 
is international cooperation ‒ the internationalisation of the education process through the 
mobility of students and lecturers. It encompasses several areas that affect the systematic 
improvement of the quality of education. The following figures demonstrate the scope and 
intensity of the internationalisation of the university1. The University of Applied Sciences in Nysa 
has several dozen students each semester as part of the Erasmus+ Programme, and by 2021 there 
were already 513 foreign students in total. Since the beginning of the programme, a total of 697 
students have studied at partner universities (514 study trips and 183 intership stays). The 
University of Applied Sciences in Nysa hosted 367 academic teachers from partner universities, 
and the lecturers of the University of Applied Sciences in Nysa made 204 trips to conduct courses 
as well as 352 training trips. The university also organises international conferences, multinational 
research projects, international student workshops, it also contributes to didactic and practical 
projects (e.g. through foreign professional internships for students). Polish language courses are 
held for foreign students. Participants of the Erasmus+ Programme are tutored by the staff of the 
International Cooperation Office as well as Polish students.  

The University of Applied Sciences in Nysa is among the top Polish universities both in terms of the 
number of signed and implemented agreements (the university signed 215 agreements with 141 
universities from 42 countries), as well as in terms of the amount of acquired funds ‒ since 2004 it 
has raised EUR 3,969,494.00 for the implementation of the Erasmus+ Programme. As a 
consequence of the high level of internationalisation of the University of Applied Sciences in Nysa, 
the graduates and academic teachers are highly valued on the European and global labour market.  

 

 

 
1  The following data was compiled by the International Cooperation Office, headed by Mrs Anna Opałka, MA.  
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The purpose of this book is to provide Erasmus+ students with instructional tools to facilitate the 
course selection process and subsequently to improve the learning process. The book includes 
descriptions of lectures given at the Faculty of Security Studies (internal security), Faculty of 
Economic Studies (finance and accounting), Faculty of Modern Languages (English philology), 
Faculty of Technical Sciences (management), Faculty of Health Sciences and Physical Culture 
(dietetics). The relationship of the substantive content to the field of study represents the criterion 
for dividing the book into integral parts, separated from the whole. The method of presenting the 
courses ‒ despite the fact that they belong to separate fields and disciplines ‒ was carried out 
according to the same scheme. Each chapter begins with a brief summary of the syllabus and 
learning outcomes of the course under discussion, together with an indication of the main 
bibliographical references from the literature on the subject as well as internet sources. Then, 
selected subject issues are further developed by combining them with sample tasks, exercises, 
questions, tips, instructions, etc. The description ends with information on the academic teachers 
delivering the lectures. In addition to the primary purpose outlined above, this way of organising 
the content within each course also serves to illustrate the way in which a particular course is 
taught, as well as providing instructive guidelines aimed at directing the student’s independent 
work. 

 

Vice-Rector for science and development 

Tomasz Drewniak, PhD,  
Professor at University of Applied Sciences in Nysa  
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Course: Financial Analysis 

Field of study: Finance and Accounting 

Form of classes and number of hours: lecture 30 h, practical classes 15 h, project 30 h 

Number of ECTS credits: 6 

Learning outcomes: 

Knowledge: 
‒ Student has a general understanding of the various areas of business activity. 

‒ Student knows the structure of the financial statements. 

‒ Student understands the importance of financial analysis in the process of business 
management. 

‒ Student understands the meaning and methods of financial analysis. 
 

Skills: 
‒ Student is able to carry out financial analysis of a company. 

‒ Student is able to assess various aspects of the financial activities of a company. 

‒ Student is able to, based on the results of the financial analysis, plan changes which improve 
the financial condition of a company. 

 

Social competences: 
‒ Student understands the meaning of the financial analysis of a company. 

‒ Student acknowledges the need to consider and properly asses the financial condition of an 
enterprise. 

‒ Student understands the objectives of business activity. 
 

Evaluation methods of learning outcomes: 
test, exam, project, observation, discussion 
 

List of course topics: 

1. Concept, types and functions of the financial analysis. 

2. Sources of information used in the financial analysis. 

3. Preliminary analysis of the financial statements – balance sheet, income statement, additional 
information, cash flow statement, statement of changes in equity. 

4. Assessment of the financial condition based on the ratio analysis – indicators: liquidity and 
activity, degree of debt, debt servicing capabilities, indicators of profitability, ratios of market 
value of shares, and capital. 

5. Du Pont pyramid analysis. 

6. Methods of financial analysis. 

7. Systems and methods for the assessment of the deteriorating financial situation of the 
enterprise – early warning systems, discriminant analysis. 

8. Conclusions drawn from the financial analysis regarding the future activity of an entity. 
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1. Concept, types and functions of the financial analysis 

The analysis that relates to the business activity is referred to as the economic analysis.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Business activity analysis 

 
 
The objective of the financial analysis is the assessment of economic figures in monetary terms. It 
focuses on the preliminary and developed balance sheet analysis, income statements, sources and 
directions of revenues and costs, analysis of the financial result, and its determinants.  
The following are the questions, the answers to which can be obtained by conducting the financial 
analysis: 

‒ Is operation of the company effective and will this effectiveness improve or worsen in the 
future? 

‒ Are such resources as the property and employees reasonably used and do they allow for 
the implementation of current tasks and development of a company in the future? 
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‒ What is the impact of the internal and external factors on the financial result of a 
company?  

‒ Does the financial position allow for timely execution of current payments?  

‒ What are the weak aspects of an enterprise? What are the strong ones? 

‒ Are there any barriers to the development of an enterprise? How does it overcome them? 

Depending on what information an enterprise requires in order to make individual decisions, 
various types of the financial analysis are performed. Taking into account the fact, that there are 
different division criteria, one can demonstrate multiple varying examples of the financial analysis. 
 
The main criteria for classifying the financial analysis in an enterprise are:  

‒ purpose of the analysis, 

‒ time covered by the analysis,  

‒ applied research methods, 

‒ accuracy of the study, 

‒ range of analytical testing, 

‒ form of research. 
 
 

Table 1. Criteria for the division of the financial analysis and its types 

Criterion Type of financial analysis 

Applied research methods 

Functional analysis 
Comprehensive analysis 
Decision analysis 

Range of analytical testing 
Overall analysis 
Partial analysis 

Accuracy of the study 
General analysis 
Detailed analysis 

Form of research 
Ratio analysis 
Settlement analysis 

Time covered by the analysis 

Retrospective analysis 
Current analysis 
Prospective analysis 

Purpose of the analysis 
External analysis 
Internal analysis 

 

The most important attributes of the financial analysis are: 
‒ descriptions evaluating and explaining events in the enterprise; it is important to assess the 

effectiveness of the company’s operation based on valuable relations; 
‒ creation conclusions not only on the basis of data contained in financial statements, but also 

on the basis of market analysis; 
‒ analysing the processes, primarily of the company’s current operations, less focus on the 

results of the past, which will help shape its future development; 
‒ study of the company’s achievements against the achievements of other companies in the 

industry. 
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Presentation of the results of the financial analysis:  
‒ Numerical presentation – if data is measurable and can be expressed in value. Data is usually 

summarised in tables.  
‒ Graphical presentation – this method is based on the charts drawn up using the previously 

obtained numerical data.  
‒ Descriptive presentation – constitutes an introduction to the remaining presentations, as 

well as their interpretation. 
 
 

2. Sources of information used in the financial analysis 

The financial statements constitute the source of information about the company’s financial 
results. They inform about the effects of the business activity of an entity, its current situation, 
and possible plans for the future. Financial statements are used by various institutions for control, 
investment planning, business operations, and economic decision making. 
The financial statements of a firm present summarised information on its operating, financing, and 
investment activities. According to the Financial Accounting Standards Board (FASB), the financial 
statements should provide enough useful information to the investors and creditors, so that they 
can make their investment and credit decisions in an informed way. 
The financial statements are expected to be prepared in accordance with a set of standards 
known, as the Generally Accepted Accounting Principles (GAAP). The financial statements of 
publicly traded companies must be audited at least annually by independent public auditors. 

Said auditors are expected to attest to the fact that these financial statements of a firm have been 
prepared in accordance with the GAAP. Financial reporting should be have the following features: 
‒ reliability – the data contained therein is consistent with the facts, derived from reliable 

accounting, because only then is it possible to properly assess an audited business unit, 

‒ verifiability – numerical data obtained from accounting can be confronted with sources at any 
time, 

‒ transparency – data should be presented in such a way that it is easy to identify 
interrelationships and dependencies present therein, 

‒ uniformity – statements (reports) are to be drawn up according to uniform principles and 
should enable one to perform dynamic tests as well as comparative analyses, 

‒ timeliness – statements reports should be submitted within specified deadlines, 

‒ continuity – information from the end of the previous period should coincide with the 
information from the beginning of the next period, 

‒ completeness – there may not be any omissions in the report in terms of any economic event 
or any component of fixed assets relating to a given reporting period. 

 
The basic financial statements consist of the following: 
‒ balance sheet, 
‒ income statement, 
‒ additional information, 
‒ cash flow statement, 
‒ statement of changes in equity. 

All elements of the financial statements are interrelated and form a whole.  
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3. Preliminary analysis of the financial statements  

There are two ways of reading the financial statements: vertically and horizontally. Reading the 
financial statements vertically consists in comparing data from different statements. It determines 
the trends, that shape financial phenomena and processes in the past periods. The results of the 
comparisons are shown in the form of absolute amounts, as well as the percentage growth rate. 
Reading the financial statements horizontally consists in the analysis of structural regularities 
appearing in the statements. Changes in the structure of these quantities over time are also 
determined. 

3.1. Balance sheet 

The preliminary analysis of the balance sheet is the study of the structure of the assets and capital 
of an enterprise. It can be performed in a static (vertical) and dynamic (horizontal) manner. The 
static analysis is the study of the structure of assets and liabilities of an enterprise at a specific 
point in time. The dynamic analysis, on the other hand, aims to show the direction of changes in 
this structure and the dynamics of its changes over the period of several years. 

The preliminary analysis of the balance sheet includes:  

‒ property structure based on asset structure ratios, 
‒ capital structure based on the liability and equity structure ratios, 
‒ capital and property analysis that shows the relationship between assets and liabilities, 

equity. 
 
 
Table 2. Structure of assets (ratios)  

Name of ratio Formula 

Share of fixed assets in total assets Fixed assets/total assets 

Share of tangible assets (net property, plant and 
equipment) in total assets 

Tangible assets/total assets 

Share of intangible assets in total assets Intangible assets/total assets 

Share of current assets in total assets Current assets/total assets 

Share of inventories in total assets Inventories/total assets 

Share of receivables in total assets Receivables/total assets 

Share of cash in total assets Cash/total assets 

 

Table 3. Structure of capital (ratios)  

Name of ratio Formula 

Equipping an enterprise with equity  Equity/total assets 

Charging a company with long-term liabilities Long term liabilities/total assets 

Equipping an enterprise with fixed capital 
(equity+long-term liabilities) 

Fixed capital/total assets 

Charging a company with a short-term loan Short-term loan/total assets 

Charging a company with current liabilities Current liabilities/total assets 
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Table 4. Capital and assets analysis (ratios)  

Name of ratio Formula 

Fixed asset coverage ratio by equity Equity/fixed assets 

Fixed asset coverage ratio by fixed capital Fixed capital/fixed assets 

Coverage of current assets with short-term 
liabilities 

Short-term liabilities/current assets 

Share of working capital in financing total assets Working capital/assets 

Share of working capital in financing the 
company’s current assets 

Working capital/current assets 

 

There are two rules of balance sheet in financial analysis: 
‒ ‘Golden balance sheet rule’ – according to which fixed assets should be financed by equity. 
‒ ‘Silver balance sheet rule’ – according to which fixed assets and at least 1/3 of the current 

assets should be financed by fixed capital. 

3.2. Income statement 

The income statement reflects the company’s achieved revenues and expenses, and thus 
determines the results of an enterprise in a certain period. Information from the profit and loss 
account provides answers to two basic questions: 
1. What is the final financial result of an enterprise? 

2. What are the factors that influence this result? 

 

 
 

Figure 2. Graphical presentation of the essence of the income statement 

 
The preliminary analysis of the income statement includes: 
‒ determination and evaluation of changes in the size of streams representing sales revenues, 

costs, financial results, and other components, 
‒ examination of the structure of revenues and costs, 
‒ examination of the relationships between individual categories of financial results. 

The structure of revenues, as W. Gabrusewicz writes: ‘has a significant impact on the size of 
revenues, financial situation of an enterprise and the risk of its activity’. The purpose of the 
revenue structure analysis is to determine the share of individual revenues generated from various 
types of activity in the total revenue. The total value of revenues is determined by summing up all 
revenues from the operations of a company. 
 

3.3. Cash flow statement 

The cash flow statement is a document containing information about the real cash flows, 
therefore all incomes and expenses related to business activity, investing and financing 
companies, with the exception of revenues and expenses resulting from the cash purchases or 
sales. 
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Figure 3. Structure of the cash flow 

 

The objective of the preliminary analysis of the cash flow statement is to determine what types of 
activity (operating, investment, financing), resources, and events generate cash, and which cause 
an outflow of cash. The subject matter of the analysis is the structure of cash flows from individual 
types of activity, the structure of inflows and outflows, as well as the cash balances from 
operating, investing, and financing activities, and the net cash balance. 
 

Case                                 A B C D E F G H 

Net operating cash flow + + + - + - - - 

Net investing cash flow + + - + - + - - 

Net financial cash flow + - + + - - + - 

Figure 4. Variants of shaping cash flows from particular activity types 

 

It is a common practice to use information that comes from the cash flow statement in order to 
assess the financial position of a company. The main groups of indicators that allow for said 
assessment are: 
‒ cash performance indicators – these show the relationship between cash and the profit, 

turnover, or assets of an entity, 
‒ cash adequacy ratios – these show the liquidity of an entity using the measures based on the 

structure of cash flows from the operating part, 
‒ structure indicators. 

 

Table 5. Structure indicators 

Name of ratio Formula 

Net profit ratio Net income/net operating cash flow x 100% 

Amortization share indicator Depreciation/net operating cash flow x 100% 

 
 

Table 6. Cash performance indicators 

Name of ratio Formula 

Cash productivity indicator net operating cash flow/total revenue x 100% 

Operating surplus cash ratio net operating cash flow/gross operating profit x 100% 

Cash productivity indicator net operating cash flow/total assets x 100% 

The monetary capital efficiency ratio net operating cash flow/total equity x 100% 
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Table 7. Cash adequacy ratios 

Name of ratio Formula 

Total cash equivalency ratio net operating cash flow/total expenses x 100% 

Debt coverage ratio net operating cash flow/debt repayment x 100% 

Investment coverage ratio net operating cash flow/investment x 100% 

Dividend coverage ratio net operating cash flow/dividend payments x 100% 

Cash flow indicator net operating cash flow/current liabilities x 100% 

 
 

4. Assessment of the financial condition based on the ratio analysis  

From the perspective of the management of an enterprise, the financial statement analysis is 
useful for the following reasons: 
‒ it is a way to anticipate future conditions and, more importantly, it is a starting point for 

planning actions that will influence the future course of events,  
‒ it is a way to show whether the position of a firm has been improving or deteriorating over 

time. 

The ratio analysis begins with the calculation of a set of financial ratios to show the relative 
strengths and weaknesses of a company as compared to other firms in the industry, leading firms 
in the same industry or the previous year of the same firm. The ratio analysis helps to show 
whether the firm’s position has been improving or deteriorating. The ratio analysis can also help 
an enterprise to make a plan for the future.  
There are four main categories of indicators in the ratio analysis: 
‒ Liquidity analysis – it provides information on the company’s cash sources intended for the 

settlement of current liabilities. 

‒ Activity analysis – it determines how the assets under the company’s control are used to 
generate sales revenues. 

‒ Debt analysis – checks the capital structure (liabilities) in terms of the company’s ability to 
settle liabilities (especially long-term ones that go beyond the scope of liquidity analysis). 

‒ Profitability analysis – it measures the amount of profit a company makes in relation to its 
revenues, assets, and invested capital. 

Most of the indicators are not of optimal value. Only by relating them to the indicators from the 
previous period or to the indicators calculated for other companies from the same industry may 
one perform an objective assessment of the economic and financial situation of the company. 
 

4.1. Liquidity ratios 

Liquid assets are the assets that can be easily converted to cash at fair market value. Liquidity 
deals with the question of ‘Will a company be able to meet its current obligations?’ 

The liquidity measures are presented in the table 8. 

Table 8. Liquidity ratios 

Current ratio Current assets/current liabilities 

Quick ratio (current assets ‒ inventories) / current liabilities 

Coverage ratio of liabilities receivables  Short-term receivables / short-term liabilities  

 



Danuta SERETNA-SAŁAMAJ 

17 

The financial liquidity: 
‒ is necessary to maintain business continuity, 
‒ constitutes information about the company’s ability to meet its short-term obligations, 
‒ in the case of long periods of time, it is a condition of the dynamic economic calculation of 

investment effectiveness. 

The liquidity analysis is inextricably linked with the analysis of short-term activity and the so-called 
cash conversion cycle. The cash conversion cycle is based on the fact that by carrying out an 
operation, a company purchases raw materials for production, hence increasing its stocks. This 
causes an immediate outflow of cash or an increase in short-term liabilities. After converting raw 
materials into finished products, the company sells them, thus increasing the receivables. The 
recipients of the finished products pay the company’s receivables, which in turn regulates its own 
short-term liabilities to suppliers. This way the cycle becomes complete. 

The company’s ability to repeat the above cycle over and over again depends on short-term 
liquidity and the ability to generate cash. 
 

4.2. Asset management ratios 

In order to measure the company’s business activity in terms of the use of property resources, the 
following performance indicators are used: 

‒ indicators based on manufacturing costs in an enterprise, 
‒ indicators of rotation, 
‒ indicators of resource management. 

In practice, to evaluate an enterprise, it is necessary to select indicators corresponding to the 
specificity of the conducted activity. 

 
Table 9. Ratios for the analysis of activity 

Operational indicator  (cost of sales/net sales) x 100% 

Working capital turnover days  (working capital/net sales) x 360 days 

Inventory turnover ratio  net sales/average inventory 

Receivables turnover ratio  net sales/average receivable 

Indicator collectability of receivables  trade receivables/average daily revenue from sales  
Average daily sales revenue = revenue from sales / 360 days 

Cash cycle  inventory turnover in days + period of collecting receivables 

‒ the period of payment of liabilities 

Asset turnover ratio  net sales/total assets 

Turnover ratio of fixed assets net sales/average fixed assets 

Turnover ratio of current assets net sales/average current assets 

 

The asset management ratio measures how effectively a firm is managing/using its assets. Do 
firms have too much investment in assets or too little investment in assets in view of current and 
projected sales levels? What happens if a firm has too much investment in assets or too little 
investment in assets? 
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4.3. Debt management ratio 

The assessment of the degree of indebtedness of an enterprise covers two areas which define: 
‒ indicators showing the level of the company’s debt, 
‒ indicators informing about the company’s debt servicing capacity. 

 
Table 10. Ratios for the analysis of debt 

Name of the ratio Formula 

Total debt ratio  (total liabilities/total assets) x 100% 

Debt to equity ratio  equity/total liabilities 

Coverage ratio of assets to fixed capital (equity + long-term liabilities)/assets 

 

The level of indebtedness of an enterprise helps to determine who provided the funds (capital) to 
a company: its owners or external lenders. 

4.4. Profitability ratios 

The profitability indicators are used to evaluate a company as a profit generating entity and to 
assess the management ability of its managerial staff. The analysis of the company’s profitability is 
carried out in several directions, in accordance with the three aspects of economic activity: 
‒ commercial profitability calculated on the basis of sales volume data, 
‒ economic profitability relating to all assets, 
‒ financial profitability related to its equity. 

 
 

Table 11. Ratios for the analysis of profitability 

Name of the ratio Formula 

Ratio profitability of gross sales (Gross Profitability)  = (profit before taxes/net sales) x 100% 

Ratio profitability of net sales (Net Profitability)  

Return on sales (ROS) 

= (net profit/net sales) x 100% 

Return on assets (ROA) (net profit/total assets) x 100% 

Return on equity (ROE) = (net profit/equity) x 100% 

Return on fixed capital (net profit + interest on long-term debt)/ 
(Equity + long-term debt) x 100% 

 
The profitability of a company depends on several factors determining its strategy. Accordingly, 
the profit margin will depend on the pricing policy, the tracking of costs and the ability to keep 
them low. The strategy for investing activities is also important for profitability, while the financial 
policy of a given entity determines its debt structure, which allows increasing the profitability of 
the investment. 

4.5. Market value of the shares and capital 
Capital market indicators are used to assess the profitability of investment in a given company, 
they include: 

‒ indicators important for shareholders, 
‒ indicators relevant to potential investors and companies using share capital. 
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Table 12. Ratios of market value of the shares and capital 

Name of the ratio Formula 

Earning per share (EPS)  net profit/number of shares issued 

Rate of profitability of shares  (profit per 1 share/market price 1 share) x 100% 

Ratio dividend yield  (dividend per 1 share/market price 1 share) x 100% 

Rate ratio dividends  (dividend per 1 share/net profit per 1 share) x 100% 

PER (price to earning) market price/earning per 1 share (EPS) 

 

A very important factor in shaping the company’s image is its position on the financial market. 
Each company should endeavour to make its image the best, because it involves the whole range 
of benefits. A well-established market position, good financial results, a well-known brand and 
favourable capital market indicators are undeniable advantages when seeking new capital. 
 
 

5. Du Pont pyramid analysis 

The pyramidal analysis of a company is based on the cause-effect relationships between individual 
indicators. The top of such a pyramid is the indicator that contains the most information. By 
studying the indicators below the main indicator, one can find the reasons that shaped this 
indicator.  

The most famous and used model of the company’s pyramidal analysis was created by an engineer 
F. D. Brown (1885-1965), who worked at Du Pont Corporation. The company was looking for new 
ventures in which it could invest its surplus. Brown’s contribution to the selection of an 
appropriate investment consisted in developing methods of analysing the rate of return on 
investment. The model he developed is called the ‘Du Ponta model’. 

It is the most popular model that shows the dependence of profitability ratios (ROA and ROE) on 
other ratios. Du Pont’s formula is an equation created to facilitate the analysis of the relationship 
between the variables specified in it and their impact on the size of the disaggregated indicator 

The first version of the formula: spreads the rate of return on assets (ROA) into the return on sales 
(ROS) and overall asset turnover ratio: 

net profit / total assets = (net profit / sales) x (sales / total assets) 

This disaggregation of ratios in the Du Pont model highlights the importance of asset rotation as 
the key to achieving total return on invested capital. For the company’s ability to generate net 
profit, asset turnover is as important as return on sales. 

The second version of the formula – a modified Du Pont diagram, concerns the return on equity. 
The profitability of assets is related to the so-called capital multiplier. 
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Figure 5. Du Pont diagram (pyramidal system) 

 

From the analysis of the Du Pont model, it can be clearly concluded that the ROE is influenced by 
many factors, such as: net income (profit), sales (revenues), structure of assets, using equity and 
debt.  

The compilation of the pyramidal system of financial indicators makes it possible to: 
‒ explain the directions and possibilities of achieving the goal specified in the system using a 

synthetic indicator, 
‒ determine the place of individual indicators in the system, i.e. indirectly in the economic 

reality of an enterprise, 
‒ quantify the interrelationships between partial indices and the relationship between these 

indices and the synthetic index. 

Conclusions that can be drawn by using the Du Pont formula: 
‒ There is a close relationship between the ROE and ROA indicators. 
‒ The differences between them are determined by the method of financing the property, which is 

represented by the relation – (assets/equity). 
‒ The capital multiplier increases with te amount of share of debt in financing assets. 
‒ This formula allows for the presentation of the mutual relations between the return on equity 

and the return on sales and the efficiency of an enterprise (the method of financing assets). 
‒ A company can achieve the same profitability with different combinations of profit margin, 

asset turnover, and capital structure. 
‒ The essence of the analysis with the use of the Du Pont formula is the hierarchical and 

interpretative ordering of the already existing indicators and indicating the relationships 
between them. 
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6. Models of bankruptcy prediction – the discriminant analysis 

The Altman model is the best known and most popular model of bankruptcy prediction around the 
world. Edward Altman, a New York professor of finance, is considered a pioneer in using 
discriminatory methods to predict bankruptcy. In 1968, he developed his first model, called the 
Altman model/indicator or the Z score model/indicator. 

This model was created on the basis of a discriminatory analysis carried out on the basis of 66 
enterprises, of which 33 were in good financial condition and 33 were at risk of bankruptcy. While 
working on the model, E. Altman selected 22 indicators in 5 groups (liquidity, profitability, financial 
support, solvency, turnover), taking as the basis for the selection the possibility of assessing the 
financial situation of the enterprise. In the course of further research, the number of indicators 
was limited to 5, which, in his opinion, best reflected the financial situation of the enterprise.  

These 5 indicators include: 
X1 = working capital/assets, 
X2 = retained earnings/assets, 
X3 = earnings before interest and tax/assets, 
X4 = market value of the enterprise/accounting value of debt, 
X5 = sales revenue/assets. 

For all these indicators, in the process of multivariate discriminant analysis, he selected 
appropriate coefficients, which resulted in the following formula:  

Z = 1.2 (X1) + 1.4 (X2) + 3.3 (X3) + 0.6 (X4) + 0.999 (X5) 

 

The above formula is the basic Altman model, in which the result (the calculated Z value) 
determines the degree of bankruptcy risk. 

Value of the Z index (the level of bankruptcy risk): 

– <1.81 – very high, 

– 1.81 – 2.99 – undefined (the so-called ‘grey area’), 

– > 2.99 minimal. 

 

The second model was created by Gordon L.V. Springate in 1978 and, like the Altman model, is 
based on multivariate discriminant analysis. The Z function in this model takes the following form: 

Z = 1.03 A + 3.07 B + 0.66 C + 0.4 D 

Where: 
A = net working capital/total assets, 
B = profit before tax and interest/total assets, 
C = profit before tax/current liabilities, 
D = net sales/total assets. 

The value of the Z function, which is lower than 0.862, indicates the bankruptcy of a company, 
while the Z value, which is slightly higher than 0.862, means that there is a significant risk of 
bankruptcy in an enterprise. Only the Z values significantly deviating from 0.862 mean that there 
are no problems related to solvency of a company. 
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Sample tasks: 

Task 1 

Complete the balance sheet for the ABC Industries for the fiscal year 2020 using the information 
below it.  
The balance sheet of ABC Industries as of 31st December 2020 (in USD)  

Cash 28 000.00 

Marketable securities 30 000.00 

Accounts receivable   

Inventories   

Total current assets   

Net fixed assets   

Total assets  
 

Accounts payable 150 000.00 

Notes payable  

Accruals 10 000.00 

Total current liabilities  

Long-term debt   

Stockholder’s equity  700 000.00 

Total liabilities and stockholders’ equity  

 
 
The following financial data for 2020 is also available:  

✓ Sales in total: USD 1 600 000.00. 

✓ The gross profit margin was 15%.  

✓ Inventory turnover was 7.0.  

✓ There were 360 days that year.  

✓ The average collection period was 30 days.  

✓ The current ratio was 1.4.  

✓ The total asset turnover ratio was 1.1.  

✓ The debt ratio was 55%. 
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Task 2 

Using the following ratio information for DWM Company, construct the Du Pont system of analysis 
DWM. 

Years 2018 2019 2020 

DWM 

Financial leverage multiplier 1.72 1.75 1.80 

Net profit margin 0.12 0.15 0.11 

Total asset turnover 2.15 2.18 1.98 

Industry averages 

Financial leverage multiplier 1.60 1.65 1.63 

Net profit margin 0.08 0.10 0.12 

Total asset turnover 2.09 2.12 2.15 

 
 
Task 3 

Calculate the following ratios for the company IMG using its financial statements: 
‒ Current Ratio 

‒ Quick Ratio 

‒ Receivables Turnover and Days’ Receivables 

‒ Inventory Turnover and Days’ Inventory 

‒ Fixed Assets Turnover 

‒ Total Assets Turnover 

‒ Debt Ratio 

‒ Debt to Equity Ratio 

‒ Equity Multiplier 

‒ Profit Margin (ROS) 

‒ Return on Assets (ROA) 

‒ Return on Equity (ROE) 

‒ Price/Earnings Ratio 

‒ Market-to-Book Ratio 

‒ EPS and Book Value Per Share 

 

Income Statement (in USD million) 

Sales 350 

Cost of Goods Sold 150 

Administrative Expenses 20 

Depreciation 30 

Earnings Before Interest and Taxes 150 

Interest Expense 5 

Taxable Income 145 

Taxes 5 

Net Income 140 
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Dividends 0 

Addition to Retained Earnings 140 

Other Information  

Number of Shares Outstanding (in million) 200 

Price per Share 5,92 

 
 

Balance Sheet (in USD million) 

Assets  Liabilities and Owners’ Equity  

Current Assets  Current Liabilities  

Cash 100 Accounts Payable 300 

Accounts Receivable 300 Notes Payable 100 

Inventory 200 Total Current Liabilities 400 

Total Current Assets 600 Long-Term Liabilities  

   Long-Term Debt 300 

Fixed Assets  Total Long-Term Liabilities 300 

Property, Plant, and Equipment 1000 Owners’ Equity  

Less Accumulated Depreciation 100 Common Stock  400 

Net Fixed Assets 900 Capital Surplus 300 

Total Assets 1500 Retained Earnings 100 

   Total Owners’ Equity 800 

  Total Liab. and Owners’ Equity 1500 

 

 

Sample audit questions: 

1. Characterise the functions of financial statements. 

2. Describe the features of financial reporting. 

3. Describe the vertical and horizontal analysis of the balance sheet. 

4. What does the preliminary balance sheet analysis cover? 

5. Present the asset and capital analysis ratios. 

6. What is the golden and silver balance rule in the context of the financial analysis? 

7. Explain the preliminary analysis of income statement about. 

8. Present and characterise the indicators of the structure, sufficiency, and efficiency of cash. 

9. Characterise the indicators of liquidity, activity, debt, and profitability. 

10. Characterise the pyramidal system of financial indicators (the Du Pont system). 
 
 
Laboratory instructions: During the project classes, students assess the financial condition of the 
company in accordance with the project plan below. 
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Plan of the project 

1. Characteristics of the company: 
1.1 Characteristics of the industry, brief history of the company, 
1.2 The main object of activity. Information about basic products, goods or services, 
1.3 Characteristics of sales and supply markets. 

2. Consolidated Annual Financial Reports (5 years) 
2.1 Balance sheet, 
2.2 Income statement, 
2.3 Cash flow. 

3. Analysis of the assets: 
3.1 The assets structure ratios,  
3.2 Structure of fixed assets, 
3.3 Structure of current assets. 

4. Analysis of the capital:  
4.1 Analysis of capital structure, 
4.2 Structure of equity, 
4.3 Structure of debt. 

5. The relationship between the structure of assets and capital:  
5.1 Capital and asset analysis, 
5.2 Analysis of working capital. 

6. Analysis of revenues, costs and results (income): 
6.1 Revenues, their dynamics and structure, 
6.2 Costs, their dynamics and structure, 
6.3 Structure of income. 

7. Cash flow analysis: 
7.1. The dynamics of streams, 
7.2 Indicative cash flow analysis. 

8. Ratio analysis of the financial efficiency of the company:   
8.1 Liquidity, 
8.2 Asset Management, 
8.3 Profitability, 
8.4 Leverage, 
8.5 Market value. 

9. The Analysis of the Du Pont system.  

10. Models of bankruptcy. 
 
 
 
Lecturer:  
Danuta Seretna-Sałamaj, PhD Eng., Professor at University of Applied Sciences in Nysa 

e-mail address: danuta.seretna-salamaj@pwsz.nysa.pl 

mailto:danuta.seretna-salamaj@pans.nysa.pl
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Course: Capital Budgeting 

Field of study: Finance and Accounting 

Form of classes and number of hours: lecture 30 h, practical classes 15 h, project 15 h 

Number of ECTS credits: 5 

Learning outcomes: 

‒ Knowledge of estimating expenditures and future effects of the investment project and as-
sessment of its financial efficiency. 

‒ Knowledge of issues related to the investment process in the organization. 

‒ Knowledge of preparation of pro-forma statements. 

‒ Knowledge and understanding of methods of investments, financial profitability evaluation, 
classifications, divisions, purpose of usage. 

‒ Knowledge and understanding of the proper selection of the discount rate in the dynamic 
methods of investment profitability calculation. 

‒ Ability to build a team for the assessment of the investment project. 

‒ Ability to manage the projected investment, final preparation of pro-forma statements, final 
financial evaluation of the project. 

‒ Ability to identify the risks associated with the investment. 

‒ Student is aware of the consequences of overly optimistic and too pessimistic estimates of the 
effectiveness of the proposed investments. 

‒ Student is aware of the responsibility of staff teams for the evaluation of the proposed invest-
ment, their accountability for the successes and failures of the company and even the loss of 
jobs by other employees and bankruptcy of the company. 

‒ Student is aware of the various pressures put on the employees of these teams and the psy-
chological and sociological interactions outside and inside the teams. 

 

Evaluation methods of learning outcomes:  
written test, oral exam, discussion, verification of a project 

Subject matter of the classes: 

1. Introduction to Capital Budgeting – definition of investment, types and stages of investment 
projects. 

2. Estimation of investment cash flows. 

3. Static methods of investment profitability calculation. 

4. Dynamic methods of investment profitability calculation. 

5. Sources of investment financing. Capital costs in estimating the efficiency of the investment. 
Weighted Average Cost of Capital (WACC). 

6. Capital budget optimization. 

7. Methods of investment profitability calculation incorporating the element of risk. 

8. Investment project’s lifetime. 

9. Analysis of investment liquidation and replacement. Restitution investments. 

10. Separability of investment and financial decisions. 

11. The impact of the investment on the company’s risk characteristics. 

Joanna SZCZEPAŃSKA 
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1. Definition of investment and classifications 

 
Investment is the sacrifice of certain current consumption for generally uncertain future consump-
tion. The investor will want to be compensated both for the time that his money is tied up in the 
investment and for the risk that is involved during that time. The investor expects to be satisfied 
either by receiving income from his investment or through an increase in the capital value of the 
investment. The investors require returns that cover their earning expectation and risk. The rate of 
return consists of expected real interest rate, expected inflation rate, expected liquidity premium 
and expected risk premium. The first three components are the price of time, the fourth is the price 
of risk.  
 

Investments in financial and tangible assets can be distinguished. Financial assets are financial 
claims assets that are usually documented by some form of legal representation (e.g. bond, share 
of stock). Tangible assets represent actual tangible assets that may be seen, felt, held or collected. 
Companies invest in a variety of tangible assets such as buildings and machinery and intangible as-
sets such as patents. Investment in tangible assets will be considered as an investment undertaking. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Figure 1.1. Types of investments 2, p. 284 

 
 
Investments can also be divided into reconstruction-, modernization- and new investments [4]. 

The purpose of restitution investments is not the development of the enterprise or the expansion 
of the scope of activities conducted so far. They are aimed at recreating decapitalized fixed assets, 
which in turn allows for the continuation of existence and the maintenance of the company’s cur-
rent position on the market. Failure to make this type of investment may result in a loss of produc-
tion capacity, because the used fixed assets will prevent production or provision of services. From 
this point of view, these investments are necessary. They do not affect the development of applied 
technologies or increase the quality of manufactured products or services. Making only replacement 
investments leads to the marginalization of the company’s position on the market. 

The aim of modernization investments is not only to rebuild damaged and worn-out fixed assets, 
but above all to modernize them, i.e. to increase technical and technological quality. Only making 
this type of investment can provide the company with the conditions to properly compete on the 
market and defend its position held so far. 
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The purpose of new investments is to increase the production potential, i.e. the efficiency of the 
machinery and equipment, development of the commercial network, diversification of distribution 
channels, as well as the implementation of new products for production, satisfying the existing 
needs of potential buyers better or generating new, previously unknown needs. These investments 
are aimed at diversifying the conducted activity, and thus reducing the risk of ruining it due to the 
risk of failure of subsequent projects or the loss of some sales markets. They mainly consist in cre-
ating new, previously non-existent components, mainly in the area of fixed assets. This includes the 
construction of a production hall and investments in new technologies that will increase the quality 
of products and services, as well as work efficiency. Investments of this type contribute to limiting 
the costs incurred by the enterprise and have the greatest impact on its development and the pos-
sibility of expansion in the market. In the long run, this type of investment should be the most prof-
itable and guarantee the greatest benefits. These are investments that fall within a range of high 
risk and uncertainty about their success. 

Another division is the division of investments into: 
‒ simple, i.e. those that do not bring income during the investment; the only income comes at 

the end of the investment period; 
‒ coupons, i.e. those that generate income during the investment, and the income can be con-

sumed or invested. 
 

Another types of division of investments according to the degree of dependence between them can 
be found in the literature [5]: 
‒ mutually exclusive, i.e. those in which the implementation of one investment excludes the im-

plementation of the other,  
‒ complementary, i.e. those of which implementation increases the expected profitability of other 

investments,  
‒ substitutive, the acceptance of which reduces the expected profitability of other investments,  
‒ statistically dependent, when the increase (decrease) in the benefits of one investment is ac-

companied at the same time by the increase (decrease) of benefits in the other project, caused 
by the same phenomenon external to the enterprise. 

 

In addition to the presented classifications, there are also many others, e.g. according to the value 
of inputs (main, typical, small), according to the degree of necessity (urgent, required, desired) or 
the degree of risk. 
 
 
2. Measuring profitability of an investment undertaking 
 

Because the investment outlays are incurred “today” and profits gained thanks to the investment 
will appear in future – every investment undertaking is risky. Assessment of profitability of an in-
vestment undertaking needs very thorough calculations. The problem is that it is not possible to 
foresee future conditions and investment decision must be taken “today”. That is why investors use 
many evaluation methods to reduce the possibility of investment undertaking failure to minimum.  

The most popular methods of valuating investment profitability are based on discounted cash flows. 
The first basic principle of finance is that the monetary unit today is worth more than the monetary 
unit tomorrow, because the monetary unit can be invested today to start earning interests imme-
diately. Any investment rule which does not recognize the time value of money cannot be sensible. 

 
The most popular methods are: 
‒  Net Present Value (NPV), 
‒  Internal Rate of Return (IRR), 
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‒  Modified Internal Rate of Return (MIRR), 
‒  Payback (PB), 
‒  Discounted Payback (DPB), 
‒  Net Present Value Ratio (NPVR), 
‒  Profitability Index (PI). 

2.1. Net Present Value (NPV) 

The basic idea behind net present valuation (NPV) is to determine cash flows over the lifetime of a 
project and discount them by the appropriate opportunity cost of capital. This discount rate should 
reflect both the time value of money and the risk involved in a given project. If the value is positive 
(larger than zero), the company should proceed with the project, otherwise it should choose not to 
invest.  
 

𝑁𝑃𝑉 = ∑
𝐶𝐹𝑡

(1+𝑘)𝑡
𝑛
𝑡=0 , 

where: 
𝐶𝐹𝑡 – cash flow generated by the project during t-period, 
𝑘 – discount rate (hurdle rate, rate of return, opportunity cost of capital). 

The rate of return is the reward that investors demand for accepting delayed payments. It is also 
called opportunity cost of capital because it is the return forgone by investing in the project rather 
than investing in securities. 

NPV informs how much company market value will grow if the project is implemented. The NPV 
theory is based on the following assumptions:  
‒ investment outlay is irreversible, 
‒ forecasted structure of cash flows during investment project is known, 
‒ the risk level and corresponding required rate of return are known,  
‒ only exogenous (market) risk is taken into the consideration, 
‒ the only alternative is to invest in the market. 

 
 
Example 2.1. 

Suppose a company is going to invest 1 000 000 EUR in a project. Rate of return is 14%. Lifetime of 
a project is assessed at 4 years. Forecasted cash flows are 150 000 EUR, 700 000 EUR, 1 030 000 EUR 
and 840 000 EUR in each year accordingly. Is it worthy to go ahead with implementation of this 
project? 
 
The answer is ‘yes’ because NPV>0 i.e. discounted cash inflows exceed investment outlay, Table 2.1. 

Managers consider NPV analysis as a shortsighted and incomplete method. An NPV calculation only 
uses information that is known at the time of the appraisal. NPV assumes the decision to invest in a 
project is all or nothing. The NPV analysis obliges managers to compute present values of their in-
vestment as if they have engaged all the costs. NPV undervalues investment project, because it does 
not incorporate management flexibility. NPV calculations ignore an investor’s ability to modify his 
behavior in response to incoming information. NPV is frequently applied without careful considera-
tion of the assumptions on which it is based.  
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Table 2.1. Discounted cash flows calculation 

Year Cash flows [in EUR] Discounted Cash Flows 

0 - 1 000 000 
−1 000 000

(1 + 0.14)0
= −1 000 000 

1 150 000 
150 000

(1 + 0.14)1
= 131 578.95 

2 700 000 
700 000

(1 + 0.14)2
= 538 627.27 

3 1 030 000 
1 030 000

(1 + 0.14)3
= 695 220.66 

4 840 000 
840 000

(1 + 0.14)4
= 497 347.43 

Total NPV  862 774.31 

 

In the situation when investment conditions are constantly changing it is possible that calculation 
based on NPV formula can turn out to be insufficient and inadequate to new circumstances. That is 
why, when it is possible, it is worthy to supplement investment analysis with a real option valuation.  
 
And then: 

despite NPV <0,  
but  
NPV + real option value>0  
it would be worthy to go on with a project. 

 
An elevated uncertainty according to investment conditions demands new ways of strategic thinking 
and new tools for financial analysis. Real options began to attract considerable attention from the 
industry as a potentially important tool for valuation and strategy.   
 

Real option is the right – but not the obligation – to gain the gross present value of expected cash 
flows by making an irreversible investment on or before the date the opportunity fails to be availa-
ble [9].  
 

Real options are not traded on organized stock market exchanges the way that traditional financial 
options are. They are rather analogous to a “value premise” [1]. 
 

There are three main categories of real options: 
‒ a timing option – delay investment until more information or skill is acquired, 
‒ an exit option – shut down a project when there is no further potential in a business oppor-

tunity, 
‒ a growth option – follow-up investments if the original project is a success. 

 

To use real options they have to be identified at first. A rich set of criteria is used to recognize the 
companies’ real options. Options can be identified using SWOT analysis that identifies up- and 
downside potentials. Sometimes uncovering real options can be difficult. Whereas some real op-
tions are likely to be incorporated in the project description or the strategy (e.g. patents, ownership 
of land, natural resources, managerial resources, technological knowledge, reputation, market po-
sition, possible scale [7]), others will remain unknown. On the other hand for some uncertainties, 
no options may exist e.g. armed conflicts. The second step is a real option valuation. A real option 
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theory has its origins in capital market derivative pricing. A real options approach applies financial 
option theory. The best known form is the Black-Scholes model. The last step in a real option imple-
mentation is the control of a real option valuation, because real options are only valuable if they are 
exercised accordingly. 
 
2.2. Internal Rate of Return (IRR) 

The internal rate of return is defined as the rate of discount which makes NPV = 0. 

𝑁𝑃𝑉 = ∑
𝐶𝐹𝑡

(1 + 𝐼𝑅𝑅)𝑡

𝑛

𝑡=0

= 0 

 

Calculation of IRR usually involves trial and error approach. The easiest way to calculate IRR is to 
plot few combinations of NPV and discount rate on a graph, connect the points with a smooth line 
and read off the discount rate at which NPV=0.  
 
 
Example 2.2. 
Suppose we have to find IRR of a project which is supposed to generate the following cash flows in 
the future: 245 000 EUR, 312 000 EUR, 740 000 EUR and 320 000 EUR. Investment outlay is 
1 000 000 EUR. 
 

Table 2.2. NPV values for different discount rates 

discount rate NPV value 

0.10000000000000 255 115.77 

0.12000000000000 197 557.66 

0.14000000000000 143 930.76 

0.16000000000000 93 893.55 

0.18000000000000 47 139.95 

0.19000000000000 24 907.48 

0.20160848528247 0 

0.20161000000000 -3.19 

0.21160848528247 -20 714.18 

0.22000000000000 -37 588.45 

0.24000000000000 -76 033.60 

      𝐼𝑅𝑅 = 0.20160848528247 ≈ 20% 
 
We can also calculate IRR using the following formula: 
 

𝐼𝑅𝑅 = 𝑘1 +
𝑁𝑃𝑉𝑝(𝑘2−𝑘1)

|𝑁𝑃𝑉𝑛|+𝑁𝑃𝑉𝑝
, 

 
where: 
𝑘1 – lower discount rate, 
𝑘2 – higher discount rate, 
𝑁𝑃𝑉𝑝 – positive NPV achieved for lower discount rate k1,  

𝑁𝑃𝑉𝑛 – negative NPV achieved for higher discount rate k2. 
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Figure 2.1. Assessing IRR value 

 
The difference between k1 and k2 should not be larger than 1%. Dependence of NPV on k is non-
linear and therefore the larger difference between k1 and k2 the larger estimation error can be. 
The IRR rule is to accept an investment project if the opportunity cost of capital is less than the 
internal rate of return. It will give the correct answer if properly used. In reality it is not so simple to 
calculate it. Investor must consider the following situations:  
‒ If a project offers positive cash flows followed by negative flows, NPV rises as the discount rate 

is increased. The project with IRR lower than the opportunity cost of capital should be accepted 
then. 

‒ If there is more than one change in the sign of the cash flows, the project may have several IRRs 
or no IRR at all. 

‒ The IRR rule requires a comparison of the project’s IRR with the opportunity cost of capital. 
Sometimes the opportunity cost of capital may be different for cash flows in different years of 
the project implementation. 

 
2.3. Modified Internal Rate of Return (MIRR) 

The modified internal rate of return for a series of periodic cash flows is the interest rate that 
considers both the cost of the investment and the interest received on reinvestment of cash. MIRR 
better reflects the profitability of a project. IRR assumes the cash flows from the project are rein-
vested at the IRR, whereas the modified IRR assumes that all cash flows are reinvested at the firm’s 
cost of capital. When MIRR > cost of capital – the project should be accepted. The greater the 
MIRR the better. MIRR can be calculated using Excel formula or the following equation: 

 

𝑀𝐼𝑅𝑅 = √
∑ 𝐶𝐼𝐹𝑡(1+𝑘)(𝑛−𝑡)𝑛

𝑡=0

∑
𝐶𝑂𝐹𝑡

(1+𝑘)𝑡
𝑛
𝑡=0

𝑛
− 1 = √

𝑇𝑉

𝐼

𝑛
− 1, 

 
where: 
𝐶𝐼𝐹 – cash inflow, 
𝐶𝑂𝐹 – cash outflow, 
𝑇𝑉 – terminal value, 
𝐼 – investment value, 
𝑘 – cost of capital. 
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Example 2.3. 
Suppose we have the following project’s cash flows like in the Table 2.3. 
 

Table. 2.3. Forecasted project’s cash flows 

Year 0 1 2 3 4 

CF -800 000 250 000 300 000 350 000 410 000 

 
Let’s calculate TV at first assuming that k = 8%. 
 

Table 2.4. Terminal vale calculation  

Year Cash flows TV 

1 250 000 250000 ∙ (1.08)3 = 314 928 
2 300 000 300000 ∙ (1.08)2 = 349 920 
3 350 000 350000 ∙ (1.08)1 = 378 000 
4 410 000 410000 ∙ (1.08)0 = 410 000 

TOTAL 1 452 848 

 

𝑀𝐼𝑅𝑅 = √
1 452 848

800 000

4
− 1 = 16.09%  ;  MIRR>k → the project can be accepted. 

 

2.4. Payback (PB) 

Companies often require that the initial outlay on any project should be recoverable within some 
specified cutoff period. The payback period of a project is found by counting the number of years it 
takes before cumulative forecasted cash flows equal the initial investment. 
We can calculate it using the following formula: 
 

𝑃𝐵 = (𝑟(𝑛−1)) +
𝐾𝑡

𝐶𝐹𝑡
, 

where: 
𝑟(𝑛−1) – number of years prior to full recovery,  

𝐾𝑡 – uncovered cost at beginning of full-recovery year,  
𝐶𝐹𝑡 – cash flow during full-recovery year.  
 
 
Example 2.4. 
What is the payback period in years for projects A and B? Which project should be chosen if they 
are mutually exclusive projects? 
 

Table 2.5. Cash flows and cumulative cash flows of project A [in EUR] 

Year 0 1 2 3 4 5 

CFA -40 000 28 000 4 000 4 000 32 000 32 000 

Cumulative CFA -40 000 -12 000 -8 000 -4 000 28 000 60 000 

 
Table 2.6. Cash flows and cumulative cash flows of project B [in EUR] 

Year 0 1 2 3 4 5 

CFB -40 000 8 000 16 000 16 000 4 000 4 000 

Cumulative CFB -40 000 -32 000 -16 000 0 4 000 8 000 
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𝑃𝐵𝐴 = 3 +
4 000

32 000
= 3.125 𝑦𝑒𝑎𝑟𝑠 

 

𝑃𝐵𝐵 = 2 +
16 000

16 000
= 3 𝑦𝑒𝑎𝑟𝑠 

 
Project B is better in terms of the payback period. Considering the cash distribution in time the 
investor would prefer project A, because after the first year cash flows cover 70% of investment 
outlay and what’s more after the third year cash flows from project A are greater than from project 
B. 
 
2.5. Discounted Payback (DPB) 

Payback period does not recognize the time value of money. For this reason its practical implemen-
tation is rather small. That is why more useful is discounted payback. It recognizes that a monetary 
unit (e.g. 1 EUR) at the beginning of the payback period is worth more than a monetary unit at the 
end of the payback period. Because of time value of money implementation discounted payback is 
longer than undiscounted one. 

 
Example 2.5. 
Let’s use cash flows from the previous example. Discount rate of return is 12%. 
 

Table 2.7. Cash flows, discounted cash flows and cumulative discounted cash flows                                      
of project A [in EUR] 

Year 0 1 2 3 4 5 

CFA -40 000 28 000 4 000 4 000 32 000 32 000 

Discounted CFA -40 000 25 000 3 188.78 2 847.12 20 336.58 18 157.66 

Cumulative 
discounted CFA 

-40 000 -15 000 -11 811.22 -8 964.10 11 372.48 29 530.13 

 
Table 2.8. Cash flows, discounted cash flows and cumulative discounted cash flows                                        
of project B [in EUR] 

Year 0 1 2 3 4 5 

CFB -40 000 8 000 16 000 16 000 4 000 4 000 

Discounted CFB -40 000 7 142.86 12 755.10 11 388.48 2 542.07 2 269.71 

Cumulative 
 discounted CFB 

-40 000 -32 857.14 -20 102.04 -8 713.56 -6 171.48 -3 901.78 

 

𝐷𝑃𝐵𝐴 = 3 +
8 964.10

20 336.58
= 3.44 𝑦𝑒𝑎𝑟𝑠 

 
Cash flows of project B are not sufficient to cover investment outlay during the five years of project’s 
lifetime. 

2.6. Net Present Value Ratio (NPVR) 

When comparing two or more mutually exclusive projects, we often find that investment outlays 
related to the projects under assessment differ from each other, both in terms of the value of ex-
penditure and the different period incurring these outlays. Thus, judging only on the basis of the 
NPV criterion may not be sufficient as the NPV only measures the net cash flows. However, it does 
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not inform exactly about the differences in the level of profitability of competitive projects. Then 
the Net Present Value Ratio (NPVR) can be used as: 
 

𝑁𝑃𝑉𝑅 =
𝑁𝑃𝑉

𝑃𝑉𝐼
, 

 
where: 
𝑁𝑃𝑉– Net Present Value of investment project, 
𝑃𝑉𝐼 – Present Value of the Investment. 
 
The choice of an investment project is determined by the highest value of the NPVR ratio. This 
means that the selected project will be the most effective. This indicator is also useful for evaluating 
and comparing various financing options for a selected project. 
 
 
Example 2.6. 
The company is considering two mutually exclusive projects X and Y of a similar risk level. The cost 
of capital is 12%. Company cares about the most effective investment of capital. What decision 
should be made?  
 

Table 2.9. Cash flows of project X and Y [in thous. EUR] 

year 0 1 2 3 4 5 

CFx -100 40 23 35 41 87 

CFy -56 12 15 20 39 62 

 
 

𝑁𝑃𝑉𝑥 =
−100

(1 + 0.12)0
+

40

(1 + 0.12)1
+

23

(1 + 0.12)2
+

35

(1 + 0.12)3
+

41

(1 + 0.12)4
 

 

+
87

(1 + 0.12)5
= 54.38 𝑡ℎ𝑜𝑢𝑠. 𝐸𝑈𝑅 

 
 

𝑁𝑃𝑉𝑦 =
−56

(1 + 0.12)0
+

12

(1 + 0.12)1
+

15

(1 + 0.12)2
+

20

(1 + 0.12)3
+

39

(1 + 0.12)4
 

 

+
62

(1 + 0.12)5
= 40.87 𝑡ℎ𝑜𝑢𝑠. 𝐸𝑈𝑅 

 
 

𝑁𝑃𝑉𝑅𝑥 =
54.38 𝑡ℎ𝑜𝑢𝑠. 𝐸𝑈𝑅

100 𝑡ℎ𝑜𝑢𝑠. 𝐸𝑈𝑅
= 0.54 

 
 

𝑁𝑃𝑉𝑅𝑦 =
40.87 𝑡ℎ𝑜𝑢𝑠. 𝐸𝑈𝑅

56 𝑡ℎ𝑜𝑢𝑠. 𝐸𝑈𝑅
= 0.73 

 
 
Comparing NPV values, project X is better, but when we look at NPVR, project Y is more effective 
and this project should be accepted. 
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2.7. Profitability Index (PI) 

It can be used for evaluation of a single project and for choosing the best one out of the proposed 
projects. It is calculated on the basis of the following formula: 
 

𝑃𝐼 =
∑

𝐶𝐼𝐹

(1+𝑘)𝑡
𝑛
𝑡=1

∑
𝐶𝑂𝐹

(1+𝑘)𝑡
𝑛
𝑡=1

= 𝑁𝑃𝑉𝑅 + 1, 

 
where: 
𝐶𝐼𝐹 – cash flows generated by the project, 
𝐶𝑂𝐹 – investment outlays. 
 
 
Example 2.7. 
Let’s calculate PI of the projects X and Y from the previous example. 
 

𝑃𝐼𝑥 =

40
(1 + 0.12)1 +

23
(1 + 0.12)2 +

35
(1 + 0.12)3 +

41
(1 + 0.12)4 +

87
(1 + 0.12)5

100
(1 + 0.12)0

= 1.54 

 

𝑃𝐼𝑦 =

12
(1 + 0.12)1 +

15
(1 + 0.12)2 +

20
(1 + 0.12)3 +

39
(1 + 0.12)4 +

62
(1 + 0.12)5

56
(1 + 0.12)0

= 1.73 

 
If projects X and Y are independent, both are acceptable, because 𝑃𝐼𝑥 > 0 and 𝑃𝐼𝑦 > 0. 

If these projects are mutually exclusive, project Y is better than project X, because 𝑃𝐼𝑦 > 𝑃𝐼𝑥. 

 
 
3. Measuring profitability of an investment undertaking including risk factor 
 
In risky situations the investor using NPV analysis has to set the discount rate with regard to the 
higher risk level. The company cost of capital is the correct discount rate for projects that have the 
same risk as the company’s existing business. In principle, each project should be evaluated at its 
own opportunity cost of capital. When investor estimates the cost of capital for a particular project, 
project risk must be included in its calculation. 
 

There are methods that regard risk: 
‒ directly,  
‒ and indirectly. 

The methods regarding risk directly are: 
‒ Certainty Equivalent Adjustment (CEA),  
‒ Risk – Adjusted Discount Rate Approach (RADRA).  

3.1. Certainty Equivalent (CE) 
 

Certainty equivalent (CE) is the amount that can be gained with no risk and what is the most im-
portant, it has the same utility as the higher but uncertain amount. Uncertain cash flows generated 
by the project are replaced with lower but risk-free cash flows.      
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𝑁𝑃𝑉 = ∑
𝑎𝑡𝐶𝐹𝑡

(1+𝑘𝑅𝐹)𝑡
𝑛
𝑡=0 , 

 

where: 
𝑎𝑡 – certainty equivalent factor, 𝑎𝑡 ∈ [0,1], 
𝑘𝑅𝐹 – risk-free discount rate. 
 

Decreasing value of certainty equivalent factor is being taken into account for the following years 
of the project realization. CE reflects subjective attitude to the uncertain future conditions. In this 
way decision-makers can express their experience, intuition and risk attitude since CE is higher for 
the optimists than for the pessimists.  
 
 
Example 3.1. 
Suppose we have the following certainty equivalents and project’s cash flows. 
 

Table 3.1. Project’s cash flows calculation including certainty equivalent factor [in EUR] 

Year 0 1 2 3 4 5 

CFt -400 000 60 000 55 000 64 000 71 000 85 000 

at 1 0.95 0.9 0.85 0.8 0.75 

at ∙ CFt -400 000 57 000 49 500 54 400 56 800 63 750 

When we use kRF=5% to discount cash flows we will get NPV = -157 144.27 EUR. The project cannot 
be accepted. 
 
 
3.2. Risk Adjusted Discount Rate Approach (RADRA) 
 

RADRA is based on discount rate correction. The discount rate should reflect the degree of risk so 
when the project is considered to be riskier, the discount rate (WACC) should be appropriately ad-
justed. It can be calculated from the capital asset pricing model. CAPM states that the required re-
turn on any asset depends on its risk. 
 

𝑅𝐴𝐷𝑅 = 𝑘 = 𝑘𝑅𝐹 + 𝛽(𝑘𝑀 − 𝑘𝑅𝐹), 
 

where: 
𝑅𝐴𝐷𝑅 – risk adjusted discount rate, 
𝑘 – required rate of return, 
𝑘𝑅𝐹 – risk-free interest rate, 
𝑘𝑀 – rate of return on the market, 
𝛽 – a stock’s sensitivity to changes in the value of the market portfolio (Beta measures the marginal 

contribution of a stock to the risk of the market portfolio), 
(𝑘𝑀 − 𝑘𝑅𝐹)  ‒ market risk premium. 
 
The most common way to estimate the beta of a stock is to figure out how the stock price responded 
to market changes in the past. A more reliable figure can be obtained when investor calculates an 
industry beta for a group of similar companies. It is not enough to estimate beta and plug it into 
CAPM, because stock beta may reflect both business and financial risk. When a company borrows 
money, it increases beta and at the same time it increases the expected return of company’s stock. 
Company cost of capital is the expected return on a portfolio of all the company’s securities, not 
just the common stock. It can be calculated by estimating the expected return on each of the secu-
rities and then taking a weighted average of these separate returns. 
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Example 3.2. 
Expected cash flows of the project are given in Table 3.2. The company’s cost of capital is 8%. The 
risk-free interest rate is 5%, the market risk premium is 7%, and project X’s beta is 1.2. Let’s calculate 
project’s NPV using the company cost of capital and RADR as the discount rate. 
 

𝑅𝐴𝐷𝑅 = 𝑘 = 5% + 7% ∙ 1.2 = 13.4% 
 

Table 3.2. NPV calculation [in thous. EUR] 

Year Cash flow PV of cash flow at 8% PV of cash flow at 13.4% 

0 -150 -150.00 -150.00 

1 92 85.19 81.42 

2 55 47.15 43.07 

3 35 27.78 24.26 

Total PV 10.12 -1.25 

 
If investor used the company cost of capital in NPV calculation, the project would be accepted. This 
procedure can cause that unprofitable, risky projects will be accepted. Only when RADR is used as 
the discount rate the right value of the project NPV is calculated.  
 
Methods that regard risk indirectly: 
‒ scenario analysis, 
‒ decision tree, 
‒ sensitivity analysis, 
‒ Monte Carlo simulation. 

 
 
3.3. Scenario Analysis 

Scenario analysis constructs a number of scenarios i.e. vivid stories of a possible future states of the 
world, that arise from different resolutions of the key uncertainties present in the environment. A 
scenario is a description of the current situation as well as of a series of events that could lead from 
a current to a future scenario. Scenario analysis method involved forward projection which allows 
us to progress from the current situation to a series of alternative, future scenarios. Most often 
three scenarios are considered: optimistic, best and pessimistic. As a result we get three values of 
NPV. If we know probability distribution of these scenarios, the expected value of NPV can be cal-
culated using the following formula: 
 

𝐸(𝑁𝑃𝑉) = 𝑁𝑃𝑉𝑂 ∙ 𝑝𝑂 + 𝑁𝑃𝑉𝐵 ∙ 𝑝𝐵 + 𝑁𝑃𝑉𝑃 ∙ 𝑝𝑝, 

 
where: 
𝑁𝑃𝑉𝑂 – NPV of optimistic scenario, 
𝑝𝑂 – probability of optimistic scenario appearance, 
𝑁𝑃𝑉𝐵 – NPV of best scenario, 
𝑝𝐵 – probability of best scenario appearance, 
𝑁𝑃𝑉𝑃 – NPV of pessimistic scenario, 
𝑝𝑃 – probability of pessimistic scenario appearance. 
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It is also possible to calculate standard deviation that stands for the level of project risk.  
 

𝑠(𝑁𝑃𝑉) = [𝑝𝐵 ∙ (𝑁𝑃𝑉𝐵 − 𝐸(𝑁𝑃𝑉))
2

+ 𝑝𝑂 ∙ (𝑁𝑃𝑉𝑂 − 𝐸(𝑁𝑃𝑉))
2

+ 𝑝𝑃 ∙ (𝑁𝑃𝑉𝑃 − 𝐸(𝑁𝑃𝑉))
2

]
1 2⁄

 

 
If we had two or more mutually exclusive projects we could also calculate volatility index (VOLI) 
which measures how many risk units fall per unit of the expected value, i.e.: 
 

𝑉𝑂𝐿𝐼 =
𝑠(𝑁𝑃𝑉)

𝐸(𝑁𝑃𝑉)
. 

 
The lower the value of volatility index, the better. 
 
 
Example 3.3. 
Suppose we have the following scenarios of the project. 
 

Table 3.3. Project’s scenarios [cash flows in thous. EUR] 

Scenarios Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Probabilities 

Optimistic scenario (O) -100 34 38 43 47 54 0.3 

Best scenario (B) -100 25 29 34 38 45 0.5 

Pessimistic scenario (P) -100 16 20 25 29 36 0.2 

  ∑ 1 

 
When k = 9% we get: 

𝑁𝑃𝑉𝑂 = 64.77 𝑡ℎ𝑜𝑢𝑠. 𝐸𝑈𝑅 

𝑁𝑃𝑉𝐵 = 29.77 𝑡ℎ𝑜𝑢𝑠. 𝐸𝑈𝑅 

𝑁𝑃𝑉𝑃 = −5.24 𝑡ℎ𝑜𝑢𝑠. 𝐸𝑈𝑅 

𝐸(𝑁𝑃𝑉) = 33.27 𝑡ℎ𝑜𝑢𝑠. 𝐸𝑈𝑅 

𝑠(𝑁𝑃𝑉) = 24.50 𝑡ℎ𝑜𝑢𝑠. 𝐸𝑈𝑅 

𝑉𝑂𝐿𝐼 = 0.74 

 

0.74 unit of risk fall per one unit of the expected value. 

Even when 𝑁𝑃𝑉𝑃 < 0 the project is acceptable, because 𝐸(𝑁𝑃𝑉) > 0. The pessimistic scenario might 
not come true. 
 

3.4. Decision Tree Approach 

 
Decision tree approach is used for complicated staged projects when the decision taken earlier has 
its implication for future situation. The sequence of events is very important here. This is the ex-
tended scenario analysis. Decision-makers have to fix investment outlay, expected cash flows and 
probability of every possible situation. The expected value of the project and standard deviation as 
a risk measure can be calculated here. 
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Figure 3.1. Example of a decision tree [8, p. 164] 

 
3.5. Sensitivity Analysis 

Sensitivity analysis measures the impact on project outcomes of changing key input value about 
which there is uncertainty. An analysis is performed to see how the outcome changes as chosen 
value is considered in turn, with other things kept the same. In engineering economics, sensitivity 
analysis measures the economic impact resulting from alternative values of uncertain variables that 
affect the economics of the project. When computing measures of project worth, for example, sen-
sitivity analysis shows just how sensitive the economic payoff is to uncertain values of a critical in-
put, such as the discount rate or project maintenance costs. Sensitivity analysis reveals how profit-
able or unprofitable the project might be if input values to the analysis turn out to be different from 
what is assumed in a single-answer approach to measuring project worth. Of course, the less sensi-
tive the project is the better. 
 
 
Example 3.3.  
Suppose we have the following cash flows like in Table 3.4. 
 

       Table 3.4. Project’s cash flows [cash flows in thous. EUR] 

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 

-100 25 32 45 55 60 

 

When k = 12% →NPV = 48.86 thous. EUR. 
 
Supposing that investment outlay increased by 10%, NPV is equal to 38.86 thous. EUR.   
 

10% change of investment outlay caused 
20.47% change of NPV. 

 
 

 

 
Figure 3.2.  
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3.6. Monte Carlo Simulation 

 
Monte Carlo method is for studying the statistical confidence limits in distribution analyses. The idea 
of the Monte-Carlo analysis is the generation of a large number (e.g. 100 – 1000) of synthetic data 
sets that are similar to the experimental data set, but each one with different random normally 
distributed noise. Each of these new data sets is analyzed, and the distributions are stored. The 
resulting set of distributions can then be studied, point by point, and the mean and probability con-
tours can be calculated. In essence, the Monte-Carlo statistics allows to build up a probability distri-
bution function, and allows to study how much the noise of the data is translated into the distribu-
tion. As a consequence, the Monte-Carlo procedure can be useful for investigating what features of 
the distribution are a result of noise in the data, and what features are essential for describing the 
data. The underlying assumption made in the current implementation is that the best-fit distribution 
represents the ‘true’ data well enough, so that the effects of noise in the simulated data and in the 
real data are the same. A second assumption made is that the error distribution of each data point 
is Gaussian one. So, thanks to computer simulations we can get the probability distribution of pro-
ject NPV. The expected value and standard deviation of the project are the final results of this sim-
ulation. 
 
 
4. Incremental Cash flows 
 

Effectiveness of investment project is different when we consider investment as an individual un-
dertaking and is different when we consider an investment as a part of the whole company’s activity. 
Therefore, to assess appropriate effectiveness of the considered investment, we have to assess ad-
equate cash flows as of the date before investment was implemented and adequate cash flows as 
of the date when investment has already been introduced. Then we have to assess incremental cash 
flows. 
Incremental cash flow is defined as the difference between appropriate amounts after and before 
the implementation of the investment for each period of time 𝑡 = 1,2, … , 𝑛.  
 

𝑁𝐶𝐹𝑡 =△ 𝐸𝐵𝑇𝑡 +△ 𝐷𝑡 =△ 𝑁𝑊𝐶𝑡(1 − 𝑇) +△ 𝐷𝑡 +△ 𝑁𝑊𝐶𝑡, 
 

where: 
∆𝐸𝐵𝑇 – change in Earnings Before Taxes (EBT), 
∆𝐷 – change in Depreciation, 
∆𝐸𝐴𝑇 – change of Earnings After Taxes (EAT), 
∆𝑁𝑊𝐶 – change in Net Working Capital (NWC), 
𝑇 – income tax rate, 
𝑡 = 1,2, … , 𝑛  ‒ number of investment period. 
 

or 
𝑁𝐶𝐹𝑡 = (△ 𝑆𝑡 −△ 𝑂𝑡 −△ 𝐷𝑡)(1 − 𝑇) +△ 𝐷𝑡 +△ 𝑁𝑊𝐶𝑡, 

 

where: 
∆𝑆 = 𝑆2 − 𝑆1 – change in revenue, 
∆𝑂 = 𝑂2 − 𝑂1 – change in operating costs, 

and indexes mean: 

2 – situation after implementing the project, 
1 – situation before implementing the project. 
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Example 4.1. 
Company X decided to expand its activity by opening a new store. In order to complete the project 
an additional room has to be rented and equipped. Equipment cost is 60 000 EUR. Transportation 
cost and equipment installation cost is 6 000 EUR. Forecasted increase in working capital – 8 000 
EUR. 
After the launch of the investment the forecasted increase in revenue is: in the first year – 45 000 
EUR, in the second year – 50 000 EUR, in the third year – 65 000 EUR, in the fourth year – 70 000 
EUR and in the fifth year – 60 000 EUR. Expected operating costs including rent payment in the first 
year ‒ 25 000 EUR. It is expected that operating costs will be increasing each year by 8% through 
the 5 years of project’s lifetime. Linear depreciation of equipment will be used and equipment value 
after the 5 years of the project’s lifetime will equal zero. Rate of income tax is 32%. 

Investment outlay is calculated in the following manner: 
NINV = equipment cost + transportation cost + increase in working capital, 
NINV = 74 000 EUR. 

Calculation of incremental cash flows of the project is presented in Table 4.1. 
 

Table 4.1. Calculation of annual cash flows NCFi for Company X 

 in [EUR] year 1 year 2 year 3 year 4 year 5 

Change in revenue 45 000 50 000 65 000 70 000 60 000 

- change in operating costs 25 000 27 000 29 160 31 493 34 012 

- change in depreciation 13 200 13 200 13 200 13 200 13 200 

= change in EBT  6 800 9 800 22 640 25 307 12 788 

- tax 2 176 3 136 7 245 8 098 4 092 

=change in EAT  4 624 6 664 15 395 17 209 8 696 

+ depreciation 13 200 13 200 13 200 13 200 13 200 

+ equipment value after the lifetime      0 

+ return of working capital      8 000 

CFi 17 824 19 864 28 595 30 409 29 896 

 

Therefore 𝑁𝐶𝐹𝑖 for the project can be presented as: 

[in EUR] Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 

𝑁𝐶𝐹𝑖 -74 000 17 824 19 864 28 595 30 409 29 896 

 
Every investment project can be divided into four stages that have different character and distribu-
tion of financial expenditures in time [3]. These stages are: 
‒ pre-investment stage, 
‒ stage of investment project inception,  
‒ stage of operating, 
‒ stage of investment liquidation.  

The way of calculating cash flows depends on the particular stage. 

 
Stage of investment projects inception 
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Example 4.2. 
In this case all expenses are borne at the same time. 
Company is going to launch production of a new product which will be manufactured in a new plant. 
It is anticipated that expenses are (in thous. EUR): purchase of land – 500, new production hall build-
ing – 200, installation of new technical equipment and machinery – 150. In order to launch a new 
production line it will be necessary to increase current assets by 30 thous. EUR and current liabilities 
by 8 thous. EUR. Recruitment and training of new employees will require 34 thous. EUR. Estimated 
advertising costs – 55 thous. EUR. The rate of income tax – 32%. 
 

Costs of advertising, training of employees are costs of gaining receipts.  
Therefore Tax savings = 0.32 ∙ (advertising costs + recruitment and training costs) = 28 thous. EUR 
 

Thus the actual amount of expenses for advertising and training is: 
89 thous. EUR – 28 thous. EUR = 61 thous. EUR 
 

𝑁𝐶𝐹0 = 𝑁𝐼𝑁𝑉 = capital expenditure + net working capital + actual expenses of advertising and     
training = 850 thous. EUR + 22 thous. EUR + 61 thous. EUR = 933 thous. EUR 
 

The way of calculating net investment (NINV) is presented in Table 4.2. 
 

Table 4.2. Net cash flow in the stage of investment project inception  

Type of 
operation 

Kind of expenditure Value [thous. EUR] 

 Land 500 

+ Buildings 200 

+ Machinery 150 

= Capital expenditures 850 

 Current assets 30 

- Current liabilities 8 

= Net working capital 22 

 Advertising costs 55 

+ Recruitment and training costs 34 

= Total costs of advertising, recruitment and training 89 

- Tax savings on costs of advertising, recruitment and training 28 

= Net costs of advertising, recruitment and training 61 

NCF0 = NINV 933 

 
In case when investment outlays are incurred in several succeeding periods we can transfer them 
to one period of time calculating their present value at t = 0 or calculating their future value at the 
moment of commencement of operating. 
 
 
Example 4.3. 
Inception stage lasts four years. Table 4.3. contains the examples of investment expenditures. 
 
Figures contained in the table mean that, for example the company will be incurring land purchase 
expenditures for four years i.e. in the first year 100 thous. EUR and in the following years 50 thous. 
EUR. 
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Table 4.3. NCFt (NINVt) in the following years of project inception 

Type 

of operation 
Kind of expenditure 

Value [thous. EUR] 

in the particular time periods 

   0 1 2 3 

 Land 100 50 50 50 

+ Buildings 60 0 62 60 

+ Machinery 0 0 120 300 

= Capital expenditures 160 50 232 410 

 Current assets    21 

- Current liabilities    5 

= Net working capital 0 0 0 16 

 Advertising cost   30 60 

+ 
Recruitment and 
training costs 

  15 21 

= 
Total costs of advertising, recruitment and 
training 

0 0 45 81 

- 
Tax savings on costs of advertising, recruit-
ment and training 

0 0 14 26 

= 
Net costs of advertising, recruitment and 
training 

0 0 31 55 

= Net cash flows 160 50 263 481 

 
 
Variant I 
Net cash flows (NCF) from all stages of capital investment are discounted at the moment of the first 
investment outlay t = 0. The present value of total net cash flows from particular periods in the 
inception stage is then as follows: 
 

 year 0 year 1 year 2 year 3 

NCFt [in thous. EUR] 160 50 263 481 

Present Value Interest Factor for k = 0.12 

𝑃𝑉𝐼𝐹 =
1

(1 + 𝑘)𝑡
 1.0000 0.8929 0.7972 0.7118 

PV(NCFt) [in thous. EUR] 160 45 209 342 

Total PV(NCFt) [in thous. EUR] 756    

 
 
Variant II 
The value of cash flows from particular periods is calculated at the moment of inception of operating 
stage. 
 

  year 0 year 1 year 2 year 3 

NCFt [in thous. EUR] 160 50 263 481 

Compound Value Interest Factor  
for k = 0.12  

𝐶𝑉𝐼𝐹 = (1 + 𝑘)𝑡 
1.4049 1.2544 1.1200 1.0000 

FV(NCFt) [in thous. EUR] 225 63 295 481 

Total FV(NCFt) [in thous. EUR]    1 063 
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In the stage of operating the cash flows are settled in two steps. First step is Earnings After Taxes 
(EAT) calculation. In the second step: depreciation is added to EAT, changes in net working capital 
(NWC) and alternatively deferred taxes are included. 
 
 
Example 4.4. 
Assessing 𝑁𝐶𝐹 in the fourth year of the investment operating stage.  
The company bought machinery and equipment for 350 thous. EUR. They will be used for 10 years. 
Their value after 10 years will be equal to 0. Linear depreciation will be used for tax purposes. “Life-
time” of the equipment is set for 5 years. In the analyzed year, Earnings Before Depreciation and 
Taxes (EBDT) are equal to 180 thous. EUR. It is assumed that due to the investment – current assets 
will increase by 70 thous. EUR and current liabilities by 26 thous. EUR. Rate of income tax is 32%.   
 

depreciation installment for tax purposes is: 
0.2 ∙ 350 thous. EUR = 70 thous. EUR 
 

depreciation installment for accounting purposes is: 
0.1 ∙ 350 thous. EUR = 35 thous. EUR 
 

net working capital = current assets – current liabilities = 
= 70 thous. EUR – 26 thous. EUR = 44 thous. EUR. 

increase in deferred taxes = (depreciation installment for tax purposes – depreciation installment 
for accounting purposes)∙income tax rate = (70-35) ∙ 0.32 = 11.2 thous. EUR 

The following steps of calculation of cash flow in the fourth year of the investment operating stage 
are shown in Table 4.4. 
 

Table 4.4. Estimated net cash flows in the first year of the investment operating stage                             
(the fourth year of the project)  

Type of 
operation 

Specification 
Income for tax 

purposes [thous. EUR] 
Income for accounting 
purposes [thous. EUR] 

 
Earnings Before Depreciation 
and Taxes (EBDT) 

180 180 

- Depreciation 70 35 

= Earnings Before Taxes (EBT) 110 145 

- Tax 35.2 46.4 

= Earnings After Tax (EAT) 74.8 98.6 

+ Depreciation 70 35 

- 
Increase of Net Working Capital 
(NWC) 

44 44 

+ Increase in deferred taxes 0 11.2 

= NCF4 100.8 100.8 

 
In the stage of investment liquidation there are two groups of revenue: 
‒ revenue on fixed assets sales, 
‒ revenue resulting from net working capital liquidation (sale of stock, collection of account re-

ceivables, payments of account liabilities). 
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Example 4.5. 
Investment liquidation stage – 𝑁𝐶𝐹𝑖 in the liquidation stage 

The company assumes that after 10 years the building and the land will be sold. The selling price of 
land will be equal to its purchase price i.e. 250 thous. EUR. In 10 years the building will not be fully 
depreciated. Its book value will be 50 thous. EUR. However the company will sell it for 97 thous. 
EUR. 

Full depreciation of machinery and equipment is assumed. After 10 years the value of current assets 
will be equal to 64 thous. EUR. The value of irrecoverable account receivables is assessed at 8 thous. 
EUR and value of current liabilities 36 thous. EUR. Income tax rate is 32%. 

The difference resulting from the sale of building: selling price – book value, will be taxed:  
0.32 ∙ (97 thous. EUR – 50 thous. EUR) = 15.04 thous. EUR.  

Tax savings from irrecoverable account receivables are equal to 2.56 thous. EUR (0.32 ∙ 8 thous. EUR). 

The method of calculation of final 𝑁𝐶𝐹𝑡 for the example in consideration is shown in Table 4.5. Hav-
ing calculated 𝐶𝐹𝑡 in every stage of investment project we can now choose the method of evaluating 
investment profitability. 
 
         Table 4.5. Net cash flow in the liquidation stage 

Type of operation Kind of inflow 
Value 

[in thous. EUR] 

 Land 250 

+ Buildings 97 

- Tax 15.04 

= Capital inflow 331.96 

 Current assets 64 

- Tax savings 2.56 

- Current liabilities 36 

= Net working capital 25.44 

= NCF 357.4 

 
The value of cash flows of investments that have already been completed is known. In case of in-
vestment projects that are in the stage of planning, the value of cash flows is a forecasted value so 
it is not a value that will be received for sure. Uncertainty refers to future revenue as well as to 
costs. For this reason these cash flows are considered as risky cash flows. It is often assumed that 
cash flows are random variables having appropriate probability distribution. 
 
 
5. Weighted Average Cost of Capital (WACC) 
 
Weighted average cost of capital (WACC) is a calculation of a company’s cost of capital that weights 
each category of capital proportionately. WACC calculation includes all capital sources, such as com-
mon stock, preferred stock, bonds and any other long-term debt. WACC is simply the weighted av-
erage expected cost for the company’s various types of obligations – debt, preferred stock, and 
common stock – that are issued by the corporation to finance its operations and investments. 
 

http://www.investopedia.com/terms/w/
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Broadly speaking, the assets of a company are financed by either debt or equity. WACC is the aver-
age of the cost of each of these sources of financing weighted by their respective usage in the given 
situation. By taking a weighted average, we can see how much interest the company has to pay for 
every monetary unit it borrows. A company’s WACC is the overall required return on the company 
as a whole. It is the appropriate discount rate to use for cash flows similar in risk to the overall 
company. In an analysis of a potential investment by the company, investment projects that have 
an expected return that is greater than the company’s WACC will generate additional free cash flow 
and will create positive net present value for stockholders. These corporate investments should re-
sult in an increase in stock prices. Investments that earn less than the company’s WACC will result 
in a decrease in stockholder value and should be avoided by the company. 
 

The general expression for calculating the weighted average cost of capital is as follows: 
 

𝑊𝐴𝐶𝐶 =
𝐷

𝐷+𝐸
∙ 𝑘𝑑 +

𝐸

𝐷+𝐸
∙ 𝑘𝑒, 

 
where: 
𝐷 – debt, 
𝐸 – equity, 
𝑘𝑒 – cost of equity, 
𝑘𝑑 – cost of debt. 
 
 

Table 5.1. Computing component costs 

COST OF EQUITY: 

1. Cost of preferred stock  
 

𝑘𝑝 =
𝐷𝑝

𝑃𝑝
 , 

or  

𝑘𝑝 =
𝐷𝑝

𝑃𝑝𝑛 − 𝐹𝑝𝑛
 

 
where: 
𝑘𝑝 – cost of preferred stock, 

𝐷𝑝 – preferred dividend per stock, 

𝑃𝑝 – price of preferred stock, 

𝑃𝑝𝑛 – sale price of preferred stock, 

𝐹𝑝𝑛 – costs of floating a new issue per stock. 

 

 

http://www.investopedia.com/terms/w/
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2. Cost of internal common equity: 

 
2.1. Dividend capitalization model 
approach  
 
 
 
 
 

 
The cost of equity for the no-growth case 

𝑘𝑒 =
𝐷

𝑃
, 

where: 

𝑘𝑒 – cost of equity,  

𝑃 – stock price, 

𝐷 – dividend. 
 

The case of perpetual dividends growing at a constant rate 

𝑘𝑒 =
𝐷0(1+𝑔)

𝑃
+ 𝑔, 

where: 

𝑔 – growth rate. 
 

The case of dividends growing at a variable rate 
 

𝑃0 = ∑
𝐷0(1+𝑔1)𝑡

(1+𝑘𝑒)𝑡
𝑚
𝑡=1 +

𝑃𝑚

(1+𝑘𝑒)𝑚 = 

 

=
∑

𝐷0(1+𝑔1)𝑡

(1+𝑘𝑒)𝑚
𝑚
𝑡=1 ∙𝐷𝑚+1

𝑘𝑒−𝑔2
, 

 
where: 

𝑔1 – above-normal growth rate expected by investors and secu-
rity analysts over the first m years’, 

𝑔2 – normal, perpetual, expected growth rate beginning in year 
m+1. 

The cost of equity
 
𝑘𝑒 can be estimated by solving this equation 

by trial and error. 
 

 
2.2. based on Capital Asset Pricing 
Model – CAPM 
 

 
𝑘𝑒 = 𝑘𝑅𝐹 + (𝑘𝑀 − 𝑘𝑅𝐹)𝛽, 

 
where: 
𝑘𝑅𝐹 – risk-free interest rate, 
𝑘𝑀 – market rate of return, 
(𝑘𝑀 − 𝑘𝑅𝐹) – market risk premium, 
𝛽 – a stock’s sensitivity to changes in the value of the market 
portfolio. Beta measures the marginal contribution of a stock to 
the risk of the market portfolio. 
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2.3. based on Arbitrage Pricing Model 
– APM 

 
𝑘𝑒 = 𝑘𝑅𝐹 + 𝛽1(𝑘1 − 𝑘𝑅𝐹) + 𝛽2(𝑘2 − 𝑘𝑅𝐹)+ 

+ ⋯ + 𝛽𝑛(𝑘𝑛 − 𝑘𝑅𝐹), 
 

where: 
1,2, … , 𝑛 – factors that affect the stock’s return, 
𝛽1, 𝛽2, … , 𝛽𝑛 – sensitivity coefficient of i-stock to certain factors 
1,2, … , 𝑛,  
(𝑘1 − 𝑘𝑅𝐹), (𝑘2 − 𝑘𝑅𝐹), … , (𝑘𝑛 − 𝑘𝑅𝐹) – risk premiums associ-
ated with certain factors 1,2, … , 𝑛.  
 

3. Cost of external common equity 
 

𝑘𝑒 =
𝐷0(1+𝑔)

𝑃−𝑊
+ 𝑔, 

where: 
𝑊 – cost of floating a new issue per stock. 
 
The cost of new capital is higher because: 
‒ cost of floating a new issue must be covered and 
‒ the new issue must be underpriced to attract buyers. 

 
From this reason many companies try to avoid this means of raising capital. Its usage depends on com-
pany’s investment opportunities. 
 

COST OF DEBT: 

1. cost of credit 
 

 
𝑘𝑑 = 𝑖𝑑(1 − 𝑇), 

 

 
where: 
𝑘𝑑 – cost of debt, 

𝑖𝑑 – interest rate, 
𝑇 – tax rate. 
 

2. cost of bonds 
𝑘𝑜 =

𝑂

𝑉0
(1 − 𝑇), 

 
where: 
𝑘𝑜  – cost of bonds, 
𝑂  – interest calculated on the nominal value of the bond, 

𝑉𝑜 – market value of the bond. 
 

3. cost of lease 
𝑘𝑙 = 𝑖𝑙(1 − 𝑇), 

 
where: 

𝑘𝑙 – cost of lease, 
𝑖𝑙  – lease interest rate. 
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Example 5.1. [6] 
TOR Company considers future investments projects. The company’s schedule of potentially ac-
ceptable capital expenditure projects (defined by the management as projects having internal rate 
of return IRR > 10%) for the next year as follows: 
 
        Table 5.1. Project’s characteristics 

Project’s name 
Required investment capital 

[in million dollars] 
Internal rate of return IRR [%] 

A 4.0 13.8 

B 8.0 13.5  

C 6.0 12.5 

D 5.0 12.0 

E 8.0 11.0 

F 4.0 10.0 

  
The company’s current capital structure (as well as its targeted future capital structure) consists of: 
‒ 40% debt, 
‒ 10% preferred stock, 
‒ 50% common equity. 

 

The company can raise: 

‒ debt $5 million at a pretax cost of 9%, 
‒ debt >$5 million at a pretax cost of 10%, 
‒ preferred stock at an after-tax cost of 10%. 

 
TOR Company expects to generate $10 million of retained earnings over the coming year. Its present 
dividend rate is 𝐷0 = $2 per share. The company’s common stock now is selling at $25 per share 
(𝑃0 = $25), and new common stock can be sold to net the company $24 per share (𝑃0

′ = $24). Fore-
casted growth rate is 7%. Tax rate is 40%. 
 
I.  Cost of capital calculation for each individual component 
 

1) Cost of debt kd 
 kd = id (1 ‒ t) = 9% ∙ 0.6 = 5.4% for debt  $5 mln 
 k’d =i’d (1 ‒ t) = 10% ∙ 0.6 = 6% for debt  $5 mln 
 

2) Cost of preferred stock 
 kp = 10 % (given) 

 

3) Cost of equity: 
– Internal (retained earnings - $10 million)  

ke = Do (1+g) / Po + g = $2(1 + 0.07) / $25 + 0.07 = 15.6%, 
– External (new common stock – amounts above $10 million) 

 k’e = Do (1+g) /P0’ + g = 15.9%. 

 
II. Computation the weighted (marginal) cost of capital for each increment of capital raised 
 
TOR Company raises funds in proportion to its target capital structure from its lowest cost sources 
first. Here, these sources are: retained earnings (15.6% after-tax cost), preferred stock (10%) and 
the first $5 million in debt (5.4% after-tax cost).  
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WACC1=k(W1) = 0.40 ∙ 5.4% + 0.1 ∙ 10% + 0.5 ∙ 15.6% = 10.96% 
 
How much total financing (retained earnings, preferred stock, debt) can be obtained before the $5 
million in low cost debt is exhausted and TOR company must acquire additional debt funds at the 
higher cost? Since we know that the target capital structure consists of 40% debt, the total financing, 
W1, that this will support, is equal to the amount of low cost debt available divided by the debt 
fraction in the capital structure: 
 

𝑊1 =
𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑙𝑜𝑤 𝑐𝑜𝑠𝑡 𝑑𝑒𝑏𝑡 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒

𝐷𝑒𝑏𝑡 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒
=

$5 𝑚𝑖𝑙𝑙𝑖𝑜𝑛

0.4
= $12.5 𝑚𝑖𝑙𝑙𝑖𝑜𝑛 

 

This amount consists of: $5 million debt (40% of the total), $1.25 million (10% of the total) and $6.25 
million retained earnings (50% of the total). 
The amount of $12.5 million represents a break point in the marginal cost of capital schedule. Be-
yond $12.5 million in total financing, the weighted (marginal) cost of capital will rise, because higher 
cost debt must now be used. Beyond the first $12.5 million in funds, TOR Company can use higher 
cost debt (6% after-tax cost), preferred stock (10% after-tax cost) and retained earnings (15.6% af-
ter-tax cost) until all retained earnings are exhausted. Out of the total amount of retained earnings 
available ($10 million), $6.25 million has been used, leaving $3.75 million.  
 

WACC2 = k(W2) = 0.4 ∙ 6% + 0.1 ∙ 10% + 0.5 ∙ 15.6% = 11.2% 
 
The total financing that can be supported with the retained earnings is as follows: 
 

𝑊2 =
𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑟𝑒𝑡𝑎𝑖𝑛𝑒𝑑 𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒

𝐸𝑞𝑢𝑖𝑡𝑦 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒
=

$3.75 𝑚𝑖𝑙𝑙𝑖𝑜𝑛

0.5
= $7.5 𝑚𝑖𝑙𝑙𝑖𝑜𝑛 

 

This $7.5 million level represents the next break point in the weighted (marginal) cost of capital 
schedule. This $7.5 million consists of: $3.75 million retained earnings, $0.75 million preferred stock 
and $3 million debt. 
Beyond the second tranche, all additional funds raised will be with high cost debt, new common 
stock and preferred stock. The weighted cost of these funds is as follows: 
 

WACC3 = k(W3) = 0.4 ∙ 6% + 0.1 ∙ 10% + 0.5 ∙ 15.9% = 11.35%. 

 
III. Determining the optimal capital budget 
 

The optimal capital budget can be determined by comparing the expected project returns to the 
company’s marginal cost of capital schedule. We can illustrate this issue by drawing two curves: 
investment opportunity curve (IOS) and weighted (marginal) cost of capital curve (MCC). The opti-
mal capital budget is indicated by the point at which the investment opportunity curve and the 
marginal cost of capital curve intersect.  

Investment Opportunity Schedule (IOS) – a listing, or graph, of a company’s investment opportuni-
ties ranked in order of a projects’ rates of return. 

Marginal Cost of Capital (MCC) schedule – a graph or table that relates a company’s weighted av-
erage cost of capital to the amount of new capital raised.  

TOR Company’s optimal capital budget totals $23 million and includes projects A, B, C and D. Pro-
jects E and F are excluded, because their returns are expected to fall below 11.35% of cost of fund-
ing. Acceptance of projects E and F would result in a decrease in the company’s value. In principle, 
the optimal capital budget maximises the value of a company. 
It should be noted that this procedure assumes that all projects being considered are of equal (av-
erage) risk. 
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Investment decisions affect the level and structure of assets, and the corresponding financial deci-
sions affect the level and structure of liabilities and equity. These decisions are mutually independ-
ent in the sense that the attractiveness of equity investments does not depend on how they are 
financed. Hence, it can be concluded that the sources of obtaining funds necessary to launch invest-
ments do not affect the effectiveness of the projects under consideration, because the increase in 
funds is carried out in accordance with the capital structure theory.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5.1. Determining the optimal capital budget 
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Course: Management Accounting 

Field of study: Finance and Accounting 

Type of instruction and number of hours: lecture 30 h, project 30 h 

Number of ECTS credits: 5 

Learning outcomes: 

‒ Student understands the criteria and principles of classification of costs in the enterprise. 
‒ Student knows the cost accounting systems. 
‒ Student knows the issue of Break-Even Point, operational and financial leverage. 
‒ Student understands the concept and usefulness of working capital management. 
‒ Student knows the principles of budgeting. 
‒ Student understands the impact of information (obtained by methods of management 

accounting) on decisions taken by the management. 
‒ Student is able to classify costs in an enterprise. He is able to carry out costs and price 

calculation. 
‒ Student is able to calculate Break-Even Point, degree of financial and operational leverage. 

‒ Student is aware of the responsibility of financial accounting department employees for 
successes and failures of a company and even loss of jobs by other employees and the 
company’s bankruptcy. 

Evaluation methods of learning outcomes:  
written test, exam, oral exam, discussion 

List of course topics: 

1. Introduction – management accounting and financial accounting, management accounting 
tasks, management accounting and costs calculation. 

2. Cost as an element of the decision-making process. Classification of costs for management 
purposes. 

3. Variable and full costing approach. 

4. Methods of costing. 

5. Break-Even Point analysis. 

6. Operating and financial leverage. 

7. Pricing decisions. 

8. Short-term operational decisions. 

9. Strategies of working capital management. 

10. Current assets and liabilities management. 

11. Budgeting as a method of company management. 
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1. Introduction – management accounting and financial accounting, management accounting 
tasks 

 
The development of management accounting is associated with the industrial revolution of the 18th 
and 19th centuries. Products began to be manufactured on an industrial scale. The complexity of 
production processes has increased. Larger enterprises with an extensive organizational structure 
began to be set up, which resulted in inability to control performance only through observation and 
supervision. There was a need to introduce new management methods and a scientific approach to 
the organization of work.  
Management accounting has developed on the basis of costs, with particular emphasis on the 
calculation of unit costs. The wide inclusion of accounting in the enterprise management process 
has become the basis for distinguishing two types of accounting, i.e.:  

‒ financial accounting,  
‒ management accounting. 

 
Table 1.1. Distinctions between Management Accounting and Financial Accounting [5] 

 Management Accounting Financial Accounting 

Primary users Organization managers at various 
levels. 

Outside parties such as investors 
and government agencies but 
also organization managers. 

Freedom of choice of 
accounting measures 

No constraints other than 
requiring the benefits of 
improved management decisions 
to exceed information costs. 

Constrained by generally 
accepted accounting principles 
(GAAP). 

Behavioral implications in 
selecting accounting measures  

Choice should consider how 
measurements and reports will 
influence managers’ daily 
behavior. 

Choice based on how to measure 
and communicate economic 
phenomena. Behavioral 
considerations are secondary, 
although executive compensation 
based on reported results may 
have behavioral impacts. 

Time focus of reports Future orientation: formal use of 
budgets as well as historical 
records. Example: 20X2 budget 
versus 20X2 actual performance. 

Past orientation: historical 
evaluation. Example: 20X2 actual 
performance versus 20X1 actual 
performance. 

Time span of reports Flexible, varying from hourly to 
10 to 15 years. 

Less flexible; usually one year or 
one quarter. 

Types of reports Detailed reports: includes details 
about products, departments, 
territories, etc. 

Summary reports: primarily 
report on the entity as a whole. 

Influence of other functional 
areas 

Field is less sharply defined. 
Heavier use of economics, 
decision sciences, and behavioral 
sciences. 

Field is more sharply defined. 
Lighter use of related disciplines. 
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Management accounting:  
‒ is a part of modern accounting that is directly related to the processes of managing an 

enterprise, 
‒ is the most important source of economic information for description of various decision-

control situations that arise in specific conditions of enterprise management. 

 
Management accounting can be defined as a process of providing financial information and 
resources to managers in decision making. 

The most general function of management accounting is the information function, which consists 
in creating information on economic phenomena and processes taking place in an enterprise and 
adapting them to the information needs of information users in order to form opinions and make 
decisions. 

Taking into account the division of decisions made in enterprises into strategic and operational ones, 
two departments of management accounting can be distinguished: strategic management 
accounting and operational management accounting. 

Strategic management accounting can be defined as a management accounting section whose task 
is to create an information system supporting strategic decisions. It should provide a basis for 
making long-term economic decisions. Strategic management accounting is embedded in the 
process of strategic management of a company, carried out by its top management team. This 
accounting should focus on providing relevant information on possible options for the operation 
and development of the enterprise in the future, as well as information on the environment in which 
the enterprise operates. 

Operational management accounting can be defined as a section of management accounting 
whose primary task is to provide information for making operational decisions, and therefore for 
making short-term economic decisions. Operational management accounting is included in the 
process of operational management of an enterprise, usually carried out by lower management 
levels. This accounting should focus on the systematic, timely provision of information on the 
current activity of the enterprise as well as the degree of implementation of tasks and the use of 
resources. 
 
 
2. Definition of costs and costs classification  

 
One of the purposes of the accounting information system is to record and maintain historical 
records. These records provide information on the operations of an organization. More and more 
of the efforts of management accountants are being devoted to future-oriented data and decisions 
rather than historical record keeping. The development of budgets, standard costs, special studies, 
make-or-buy decisions and forecasting all relate to future. Past performance may help improve 
future performance, but care must be taken not to use historical data, as is, to present future data. 

Management accounting is the presentation of accounting information in such a way as to assist 
management in the creation of policy and in the day-to-day operation of an undertaking. 
Management accounting may be defined as an application of accounting techniques to provide 
information designed to assist all levels of management in the following areas: 

‒ planning, 
‒ decision making, 
‒ controlling the activities of the organization. 
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Planning requires an assurance that historical and prospective information develop a schedule for 
future activities, showing what resources are required and what expected results will be achieved. 
Planning can be done at the strategic, tactical or operating levels. Budgeting is a numerical 
expression of a plan of action used to coordinate and implement activities. 

Decision making is preceded by the process of evaluating which means assessing the implications 
of both historical and expected events in order to select an appropriate course of action. In the 
evaluation process it is often necessary to translate data into trends and relationships. Evaluation is 
required before decisions can be made. 

If company is to achieve the goals embodied in its plans, the management must exercise control 
over the company’s activities. Control is the process of directing a set of variables toward a 
determined objective. According to the Management Accounting Practices Committee of the IMA: 
control function refers to activities which are designed to compel events to conform to plans. It 
implies (a) that there is some standard or set of standards, (b) that performance is compared against 
the standards(s) on a continuous or frequent basis, and (c) that corrective action is taken when there 
is a deviation from the outside limits of that standard [6, p. 6-7]. 

2.1. Definition of cost 

The term ‘cost’ has no unique meaning and can express different connotations depending upon how 
the term is used or expressed. In financial accounting, the term cost is defined as the sacrifice made 
in order to obtain some good or service. The sacrifice may be measured in for example in cash 
expended, service rendered. In managerial accounting, the term ‘cost’ is used in many different 
ways because there are many different types of costs.  

According to Kohler’s Dictionary for Accountants cost can be defined as: 
An expenditure or outlay of cash, other property, capital stock, or services, or the incurring of a 
liability therefore, identified with goods or services acquired with any loss incurred, and measured 
by the amount of cash paid or payable or the market value of other property, capital stock, or 
services given in exchange or, in other situations, any commonly accepted basis of valuation. Implicit 
in the concept of cost is the accrual basis of accounting [2, p. 131-132]. 

2.2. Cost classification 

Costs can be measured and classified by various methods. The classification of costs is the basis of 
all cost accounting systems. Classification of costs is the identification of each item of cost and the 
systematic placement of like items of cost together according to their common characteristics. 
 

Costs can be classified by: 
‒ nature of expense, 
‒ time period, 
‒ function, 
‒ volume of activity. 

When costs are classified by the nature of expense it means that a cost is classified by the intrinsic 
characteristics of the expenditure for example depreciation, advertising, insurance, rent.  

Costs can be classified by time period to relate expired costs to different accounting periods. The 
reason of this classification is that most accounting reports are for a defined period of time. Capital 
expenditure is a cost which is intended to benefit a future accounting period and is classified as an 
asset. Revenue expenditure is a cost which benefits the current accounting period only and is 
classified as an expense. When capital expenditures are consumed in the process of generating 
revenue they flow into the expense stream.  
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Classification of costs by function involves the classification of costs by operations or activities of an 
entity. Costs can be divided into two main groups: 

‒ manufacturing, 
‒ non-manufacturing. 

 
Manufacturing involves the conversion of raw materials into finished products through the efforts 
of factory workers and the use of production equipment. The cost of a manufactured product is 
made up of the following elements: 

‒ direct materials, 
‒ direct labor, 
‒ manufacturing overhead. 

 
Direct materials are the various substances or raw materials that are traceable and required to 
produce a physical product or output, i.e. wood in a table.  

Direct labor is the effort used by the employees working specifically to convert the direct materials 
into a finished product. Direct materials and direct labor are collectively named as prime costs.  

Manufacturing overhead can be defined as including all costs of manufacturing except direct 
materials and direct labor. Only those costs that are associated with operating the factory would be 
included in the manufacturing overhead category. For example: indirect materials, indirect labor, 
heat, light, property taxes, insurance, repairs, maintenance, depreciation on factory facilities. 
Indirect materials are items of materials that are traceable into the product only at great cost and 
inconvenience. For instance the glue used to put a table together. Indirect labor means labor costs 
that cannot be physically traced to the creation of products, or that can be traced only at great cost 
and inconvenience. For instance the labor costs of night security guards, materials handlers, 
engineers. Because the indirect cost cannot be directly associated with the production of a cost unit 
or with the activity of a cost center it has to be apportioned to the cost center or absorbed by the 
cost unit on a suitable basis. Direct labor and manufacturing overhead put together are known as 
conversion cost which is the cost to convert a raw materials into a finished product. 

Nonmanufacturing costs are the portion of the operating expenses that are not related to the 
manufacturing operation and have been referred to as commercial expenses in one accounting 
textbook [7].  

Nonmanufacturing costs can be divided into two groups: 
‒ marketing expenses, 
‒ administrative expenses. 

Marketing expenses are the expenses incurred to sell or distribute a product or service. They include 
such items as sales commissions, advertising, freight out, travel and entertainment. Administrative 
expenses include the expenses incurred to direct and control an organization. We can include here, 
for example, telephone expenses, audit expenses, human resource department costs. 

Classification of costs by function can also be presented in the following way: 
‒ production, 
‒ marketing and sales, 
‒ administration, 
‒ research and development. 

 

Within functions costs are allocated by cost centers and within cost centers by cost units. A cost 
center is a location such as a department or part of a department, a person or groups of persons, or 
an item or group of items of equipment, for which costs are ascertained for the purposes of control. 
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A cost unit is a unit of product, service or time in relation to which costs may be ascertained or 
expressed. Cost unit is used to measure the efficiency of cost centers. Examples of cost unit include: 
job, batch, contract, product group. 

How the cost changes as the activity volume changes is very important for cost planning and control 
purposes. Costs are generally classified as being variable, fixed, mixed (semivariable/semifixed), or 
step. 

Variable cost is a cost that changes in direct proportion to changes in activity volume. A variable 
cost has a constant cost per activity unit so that the total cost varies directly as volume changes 
within a relevant range. An example of a variable cost is direct material.  

Fixed cost is a cost that remains constant in total during a time period as activity volume changes 
within a relevant range of activity. Fixed costs can be divided into: 
‒ committed costs which are the result of some previous managerial decision and arise from 

having property, plant, equipment and functioning organization. They are difficult to influence 
in the short run. 

‒ discretionary (managed, programmed) costs which arise from periodic appropriation 
decisions. These decisions reflect the management’s professional judgment regarding the 
amount to be incurred. In opposition to committed costs, these costs, for example marketing 
and administrative costs, can be altered in the short run.  

Mixed (semivariable/semifixed) costs have both fixed and variable elements. These costs include 
an amount that is fixed within a relevant range of activity and an amount that varies proportionately 
as activity changes. An example is maintenance cost. 

Step cost increases or decreases only in response to a great change in activity level and then changes 
by a significant amount. 
 

 

Figure 2.1. Different kinds of costs: a) variable proportional costs, b) fixed costs, c) step-variable costs                     
[1, 4, 8, 9] 

 
 

 

Figure 2.2. Different kinds of variable costs: a) degressive, b) regressive costs, c) progressive costs [1, 4, 8, 9] 
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Total cost function 𝑇𝐶(𝑞) which depends on production volume can be presented as  
 

𝑇𝐶(𝑞) = 𝑇𝐶(𝐹, 𝑉(𝑞)), 
where:  
𝐹 – fixed costs,  
𝑉 – variable costs,  
𝑞 – quantity of products. 

Important issue is behavior of costs in case of little changes in production volume. Increase in total 
cost caused by little production increase is called marginal cost. Mathematically marginal cost is 
equal to the first derivative of function of total cost. 
 

If total cost 𝑇𝐶(𝑞) is a linear function:  
 

𝑇𝐶(𝑞) = 𝐹 + 𝑞 ∙ 𝑣, 
where: 
𝐹 – fixed costs, 
𝑣 – variable unit costs, 
then marginal cost is equal to a variable unit cost  
 

𝜕𝑇𝐶

𝜕𝑞
= 𝑣. 

 

Among other very detailed classifications used by managers there is also a definition of opportunity 
cost which is the potential benefit that is lost or sacrificed when the selection of one course of action 
makes it necessary to give up on a competing course of action. Virtually every alternative has some 
opportunity cost attached to it. Opportunity cost is not usually entered in the books of an 
organization, but it is a cost that must be explicitly considered in every decision a manager makes. 

Thanks to the exhibit above we can see how products costs move through the various accounts and 
affect the balance sheet and the income statement in the course of the manufacture and sale of 
goods. Direct materials cost, direct labor cost and manufacturing overhead cost are all added into 
Work in Process. As goods are completed their cost is transferred from Work in Process into Finished 
Goods. Here the goods await sale to a customer. As goods are sold, their cost is then transferred 
from Finished Goods into Cost of Goods Sold. It is at this point that the various material, labor and 
overhead costs that have been involved in the manufacture of the units being sold are treated as 
expenses in determining the net income or loss for the period. Costs of products associated with 
the units in the Work in Process and Finished Goods inventory accounts at the end of the period will 
appear on the balance sheet at that time as part of the company’s assets. Selling and administrative 
expenses are not involved in the manufacture of a product. This is why they are treated as period 
costs (not product costs). They go directly into expense accounts as they are incurred. 
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Figure 2.3. Cost flows and classifications [4] 

 

3. Variable and full costing approach 

 
Variable costing is useful for planning and control, but absorption costing is required for external 
reporting. 
Variable (direct, marginal) costing method (VarC) include only the variable manufacturing costs: 

‒ direct materials, 
‒ direct labor, 
‒ and only variable manufacturing overhead 

in the unit cost of a product. The full amount of fixed costs are expenses in the year incurred. 

 
Full (absorption) costing method (FullC) include: 

‒ direct materials, 
‒ direct labor, 
‒ both variable and fixed manufacturing overhead 

in the unit cost of a product. 
 
The systems differ in their approach to inventory valuation.  
In full costing (FullC) approach, products are valued at the level of their full manufacturing cost. 
Fixed manufacturing overhead costs are also accounted for in product inventories. In variable 
costing (VarC) approach products are valued only at variable manufacturing cost. Fixed 
manufacturing overhead costs are treated as costs of the reporting period and are fully charged to 
Financial Result (FR). The approach to non-productive costs (selling and administrative expenses) is 
identical in both models: these costs are treated as costs of a given reporting period. 
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Due to the different approach to the valuation of inventories, the reported FR is also different in 
both systems. 
If production > sales then →FR in to FullC approach > FR in VarC approach 
If production < sales then → FR in to FullC approach < FR in VarC approach 
If production = sales then → FR in to FullC approach = FR in VarC approach 
 

1. In short periods, the amount of FR shown in FullC approach and VarC approach will be different. 
In the long run, the FR established in both systems of the account will be identical. 

2. In FullC approach, profit is a function of sales volume and production volume. Therefore, under 
certain conditions, with an increase in sales, the profit calculated on the basis of FullC will 
decrease with a constant sales price and a constant cost structure. This is not possible when VarC 
approach is used. With this calculation, an increase in sales volume with a constant product price 
and a constant cost structure always increases profit. 

 
Example 3.1. [3] 
Assumptions: 

‒ product price 50 EUR, 
‒ variable unit cost 30 EUR, 
‒ fixed overhead costs 60 000 EUR, 
‒ administrative expense 6 000 EUR, 
‒ selling expense 4 000 EUR. 

 
Table 3.1. Data on production, sale and inventory level 

Specification 
1st period 
[in units] 

2nd period 
[in units] 

3rd period 
[in units] 

Beginning inventory - 1 000 200 

Production 5 000 4 000 5 300 

Sale 4 000 4 800 5 500 

Ending inventory 1 000 200 - 

 
Calculate financial results and the value of inventory in these three periods using FullC and VarC 
approach. Compare and interpret the results. 
 
Solution 
 
1st period 
 

FullC approach 
Sales revenue 4 000 ∙ 50 EUR = 200 000 EUR 
 

unit cost = variable unit cost + fixed overhead unit cost 
 

𝑢𝑛𝑖𝑡 𝑐𝑜𝑠𝑡 = 30 +
60 000

5 000
= 30 + 12 = 42 𝐸𝑈𝑅 

 
Table 3.2. Calculation of financial result on sales in the 1st period – FullC approach 

Total manufacturing cost 4 000∙42 EUR = 168 000 EUR 

Administrative expense 6 000 EUR 

Selling expense 4 000 EUR 

Total costs of gaining receipts 178 000 EUR 

Financial result on sales 22 000 EUR 
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Table 3. 3. Calculation of financial result on sales in the 1st period – VarC approach 

Sales revenue 4 000∙50 EUR = 200 000 EUR 

- Variable costs of sold products 4 000∙30 EUR = 120 000 EUR 

= Gross margin 80 000 EUR 

- Fixed overhead costs 60 000 EUR 

- Administrative expense 6 000 EUR 

- Selling expense 4 000 EUR 

Financial result on sales 10 000 EUR 

 
 
2nd period 
 

FullC approach 
 

Sales revenue 4 800 ∙ 50 EUR = 240 000 EUR 
 
Manufacturing costs of products sold in the second period includes the inventory of products not 
sold in the previous period and current production products intended for sale. The valuation of sold 
products will follow FIFO (first in-first out) principle, i.e. according to consecutively manufactured 
products. 
 
Beginning inventory 1 000 ∙ 42 EUR = 42 000 EUR 
 

Inventory of current production: 𝑢𝑛𝑖𝑡 𝑐𝑜𝑠𝑡 = 30 +
60 000

4 000
= 30 + 15 = 45 𝐸𝑈𝑅 

 
Cost of manufacturing of current production products: 
4 800 - 1 000 = 3 800 units, 
3 800 ∙ 45 EUR = 171 000 EUR 
 
 

Table 3.4. Calculation of financial result on sales in the 2nd period ‒ FullC approach 

Total manufacturing cost of products sold 42 000+171 000 = 213 000 EUR 

Administrative expense 6 000 EUR 

Selling expense 4 000 EUR 

Total costs of gaining receipts 223 000 EUR 

Financial result on sales 17 000 EUR 

 
Table 3.5. Calculation of financial result on sales in the 2nd period ‒ VarC approach 

Sales revenue 4 800∙50 EUR = 240 000 EUR 

- Variable costs of products sold 4 800∙30 EUR = 144 000 EUR 

= Gross margin 96 000 EUR 

- Fixed manufacturing overhead costs 60 000 EUR 

- Administrative expense 6 000 EUR 

- Selling expense 4 000 EUR 

Financial result on sales 26 000 EUR 
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3rd period 
 

FullC approach 
 
Sales revenue 5 500 ∙ 50 EUR = 27 5000 EUR 
 
Manufacturing cost: 
Opening inventory 200 ∙ 45 EUR = 9 000 EUR 
 
Inventory of current production: 
 

𝑢𝑛𝑖𝑡 𝑐𝑜𝑠𝑡 = 30 +
60 000

5 300
= 30 + 11.32 = 41.32 𝐸𝑈𝑅 

       
Manufacturing cost of current production products: 
 
5 500 - 200 = 5 300 units 
5 300 ∙ 41.32 EUR = 219 000 EUR 
 

Table 3.6. Calculation of financial result on sales in the 3rd period ‒ FullC approach 

Total manufacturing cost of products sold 9 000+219 000 = 228 000 EUR 

Administrative expense 6 000 EUR 

Selling expense 4 000 EUR 

Total costs of gaining receipts 238 000 EUR 

Financial result on sales 37 000 EUR 

 
Table 3.7. Calculation of financial result on sales in the 3rd period ‒ VarC approach 

Sales revenue 5 500∙50 EUR = 275 000 EUR 

- Variable costs of products sold 5 500∙30 EUR = 165 000 EUR 

= Gross margin 110 000 EUR 

- Fixed manufacturing overhead costs 60 000 EUR 

- Administrative expense 6 000 EUR 

- Selling expense 4 000 EUR 

Financial result on sales 40 000 EUR 

 
 
Value of inventories  
 

1st period 
FullC approach   1000∙42 EUR = 42 000 EUR 
VarC approach   1000∙30 EUR = 30 000 EUR 
 
 
 

2nd period 
FullC approach   200∙45 EUR = 9 000 EUR 
VarC approach   200∙30 EUR = 6 000 EUR 
 

Comparison of the results and their interpretation 
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  Table 3.8. Financial result on sale and value of inventories – summary 

Period Financial result on sale Value of inventories 

 FullC approach VarC approach FullC approach VarC approach 

1st 22 000 10 000 42 000 30 000 

2nd 17 000 26 000 9 000 6 000 

3rd 37 000 40 000 - - 

Total 76 000 76 000 x x 

 
Conclusions: 
‒ If production > sales then →FR in to FullC approach > FR in VarC approach (1st period). 

‒ If production < sales then → FR in to FullC approach < FR in VarC approach (2nd and 3rd period). 

‒ If production = sales then → FR in to FullC approach = FR in VarC approach.  

‒ However, with regard to the valuation of the inventories of unsold products, it should be stated 
that their value is always lower in VarC approach due to the adopted method of their valuation. 
 
 

4. Methods of costing 
 

Industries differ in their nature, in the products they manufacture and the services they offer. 
Hence, different methods of costing are used by different industries. 

Some of the methods of costing are as follows: 
‒ Simple division calculation, 
‒ Equivalence number accounting, 
‒ Process costing, 
‒ Job order costing, 
‒ Product-type cost accounting, 
‒ Activity Based Accounting (ABC). 

 

4.1. Simple division calculation 

Simple division calculation is used for mass production of products using the same technology and 
equipment (i.e. production of wire, nails, wire mesh, packaging, sugar, beer etc.). As a result of the 
calculation, the average cost of manufacturing a product is obtained in each reporting period. 

 

Example 4.1.  

Table 4.1. Unit cost calculation 

 Total production costs 
[EUR] 

Quantity of finished goods 
[units] 

Unit cost [EUR] 

Direct materials 50 000 1 000 50 

Direct labor 60 000 1 000 60 

Overhead costs 45 000 1 000 45 

Total   155 
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4.2. Equivalence number accounting 

Equivalence number accounting is used in companies carry out mass production of various products, 
using the same raw material, the same production equipment and the same technological processes 
for all manufactured products (i.e. production of household chemicals, artificial fertilizers, sanitary 
fixtures, leather, various glass products, plastics, spirits, cosmetics). 

Example 4.2. 
The company manufactures, from the same raw material, three kinds of products: A, B and C. In the 
reporting period 800 items of products A, 600 items of products B and 400 items of products C were 
manufactured. The level of incurred costs is equal to 242 800 EUR, incl. material cost in the amount 
of 196 000 EUR.  
Calculate unit costs of product A, B and C assuming that: 

‒ material cost of the products are proportional to their weight: product A is twice as heavy as 
product B, product B is three times heavier than product C; 

‒ the other costs are proportional to the time of work needed to manufacture these products: 
in order to manufacture product A four times less the amount of hours of work is needed than 
in the case of product Band five times less than in case of product C. 

 
Table 4.2. Calculation of production costs 

Product 
Produced 
quantity 

(a) 

Coefficient 

(b) 

Quantity of 
coefficient units 

(c = a∙b) 

Cost of  
coefficient unit 

(d) 

Cost of 
finished 

good 
(e = b∙d) 

Cost of 
production 

(f = a∙e) 

Materials cost  
196 000 EUR 
A 
B 
C 

 
 

800 
600 
400 

 
 

6 
3 
1 

 
 

4 800 
1 800 
400 

Total 7 000 

 
196 000

7 000
= 28 

 
 

168 
84 
28 

 
 

134 400 
50 400 
11 200 

Total 196 000  

Other costs 
46 800 EUR 
A 
B 
C 

 
 

800 
600 
400 

 
 

1 
4 
5 

 
 

800 
2 400 
2 000 

Total 5 200 

 
46 800

5 200
= 9 

 
 

9 
36 
45 

 
 

7 200 
21 600 
18 000 

Total 46 800 

Total costs 
A 
B 
C 

 
800 
600 
400 

 
 
-  

 
 
- 

 
 
- 

 
177 
120 
73 

 
141 600 
72 000 
29 200 

Total 242 800 

 
 
4.3. Process costing 
Process costing is used in those situations where manufacturing involves a single, homogeneous 
product that requires long manufacturing periods of time (for example flour, electricity, natural gas, 
cement, gas).  
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In order to calculate unit costs in a department, the department’s equivalent units must be 
determined. Equivalent units can be computed in two ways: by the weighted-average method and 
by the FIFO method. 
The activity in a department is summarized on a production report. This report consists of three 
parts: 
1. Quantity schedule. It shows the flow of units through the department during a given period. 
2. Computation of equivalent units and unit costs. Unit costs are provided individually for materials, 

labor and overhead as well as in total for the period. 
3. Cost reconciliation. It summarizes all cost flows through the department for the period. 
 

In most process costing situations weighted-average and FIFO methods will produce unit costs that 
are nearly the same. The exception perhaps will be in the case of raw materials. FIFO seems more 
complex but is superior to the weighted-average method from the cost control point of view. It is 
because FIFO focuses on current period costs. 
 

 
Figure 4.1. Visual perspective of equivalent units – weighted-average method [4] 

 
 

 

Figure 4.2. Visual perspective of equivalent units – FIFO method [4] 

 

10 000 units 

70% complete 

130 000 units started and completed 20 000 units 

25% complete 

Weighted-average method 

Beginning 

work in  

process 

150 000 units started 

Ending 

work in 

process 

140 000 

5 000 

145 000 

Units transferred to firing 
Work in process, ending: 
20 000 unitsx25% 
Equivalent units of production 

 

10 000 units 

70% complete 

130 000 units started and completed 20 000 units 

25% complete 

FIFO method 

Beginning 

work in  

process 
150 000 units started 

Ending 

work in 

process 

3 000 

5 000 

138 000 

Work in process, beginning: 

10 000 unitsx30%* 
Units started and completed 

Work in process, ending: 
20,000 units x25% 
Equivalent units of production 
 

 

130 000 

* 100%-70%=30%. This 30% represents the work needed, to complete the units In the beginning inventory. 
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Example 4.3. [4] 
The Stabler Chemical Company has two departments – mixing and cooking. Production activity 
begins in the mixing department; after mixing, the units are transferred to the cooking department. 
From cooking, the units are transferred to finished goods. 

All of the materials involved in mixing are added at the beginning of work in the mixing department. 
Labor and overhead costs in that department are incurred uniformly as the work progresses. 
Overhead cost is applied at the rate of 150% of direct labor cost. 
 

Table 4.3. Cost and other data for May 2021 – mixing department 

Work in process, beginning:  

Units in process 20 000 

Stage of completion* 30% 

Cost the beginning inventory:  

Cost of Material 8 000 EUR 

Labor cost 3 600 

Overhead cost 5 400 

Total cost in process 17 000 EUR 

Units started into production during the month 180 000 

Units completed and transferred to cooking 170 000 

Costs added to production during the month:  

Cost of Material 63 000 EUR 

Labor cost 88 000 

Overhead cost applied 132 000 

Work in process, ending:  

Units in process 30 000 

Stage of completion* 40% 

 
This refers to labor and overhead costs only, since all materials are added at the beginning of work 
in the mixing department. 
 

Table 4.4. Production report – weighted average method 

1. Quantity schedule  
Units 

Units to be accounted for: 

Work in process, 
beginning (all materials, 
30% labor and overhead 
added last month) 

   20 000 

Started into production    180 000 

Total units to be 
accounted for 

   200 000 

Units accounted for as follows: 

Transferred to cooking    170 000 

Work in process, ending 
(all materials, 40% labor 
and overhead added this 
month) 

   30 000 

Total units accounted for 200 000 
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2. Equivalent units1 and unit costs 

 Materials Labor Overhead Total 

Work in process, 
beginning 

8 000 EUR 3 600 EUR 5 400 EUR 17 000 EUR 

Cost added by the 
department 

63 000 88 000 132 000 283 000 

Total cost (a) 71 000 EUR 91 600 EUR 137 400 EUR 300 000 EUR 

Equivalent units: 

Units transferred out 170 000 170 000 170 000  

Work in process, ending 30 000 40%∙30000 = 12000 40%∙3000 = 12000  

Total equivalent units (b) 200 000 182 000 182 000  

Unit cost, (a)-(b) 0.355 EUR 0.503 EUR 0.755 EUR 1.613 EUR 

     

3. Cost reconciliation 

 Equivalent units (EU) Costs 

Cost to be accounted for: 

Work in process, 
beginning 

   
17 000 EUR 

Cost added by the 
department 

   
283 000 

Total cost to be 
accounted for 

   
300 000 EUR 

Cost accounted for as follows: 

Transferred to cooking: 
170 000 units∙1.613 EUR 
Work in process, closing: 

   
274 254 EUR 

Materials, at 0.355 EUR 
per EU 

30 000   10 650 

Labor, at 0.503 EUR 
per EU 

 12 000  6 036 

Overhead, at 0.755 EUR 
per EU 

  12 000 9 060 

Total work in process, 
ending 

   25 746 

Total cost accounted for    300 000 EUR 

 
 

Table 4.5. Production report – FIFO method 

1. Quantity schedule  
Units 

Units to be accounted for: 

Work in process, beginning 
(all materials, 30% labor and 
overhead added last month) 

   
20 000 

Started into production    180 000 

 

1  An equivalent unit of production is an expression of the amount of work done by a manufacturer on units of output that are 

partially completed at the end of an accounting period. Basically the fully completed units and the partially completed units are 
expressed in terms of fully completed units. 
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Total units to be accounted 
for 

   
200 000 

Units accounted for as follows: 

Transferred to cooking:     

Units from the beginning 
inventory 

   
20 000 

Units started and completed 
this month 

   170 000-20 000 = 
150 000 

Work in process, ending (all 
materials, 40% labor and 
overhead added this month) 

   
30 000 

Total units accounted for 200 000 

2. Equivalent units and unit costs 

 Materials Labor Overhead Total 

Cost added by the 
department (a) 

63 000 EUR 88 000 EUR 132 000 EUR 283 000 EUR 

Equivalent units: 

Work in process, beginning - 14 000* 14 000*  

Started and completed this 
month 

150 000 150 000 150 000  

Work in process, ending 
30 000 

40%∙30units = 
12 000EU 

40%∙30units = 
12 000EU 

 

Total equivalent units (b) 180 000 176 000 176 000  

Unit cost, (a)-(b) 0.35 EUR 0.50 EUR 0.75 EUR 1.60 EUR 

3. Cost reconciliation 

 Equivalent units (EU) Costs 

Cost to be accounted for: 

Work in process, beginning    17 000 EUR 

Cost added by the 
department 

   
283 000 

Total cost to be accounted 
for 

   
300 000 EUR 

Cost accounted for as follows: 

Transferred to cooking:     

Units from the beginning 
inventory: 

    

Cost in the beginning 
inventory 

   17 000 EUR 

Cost to complete these units:     

Materials, at 0.35 EUR per EU -   - 

Labor, at 0.50 EUR per EU  14 000  7 000 

Overhead, at 0.75 EUR 
per EU 

  14 000 10 500 

Total cost    34 500 

Units started and completed 
during the month:  
150 000 units∙1.60 EUR 

- - - 240 000 

Total cost transferred    274 500 

Work in process, ending:     

Materials, at 0.35 EUR per EU 30 000   10 500 
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Labor, at 0.50 EUR per EU  12 000  6 000 

Overhead, at 0.75 EUR 
per EU 

 
 12 000 9 000 

Total work in process, closing    25 500 

Total cost accounted for    300 000 EUR 

    *100% - 30% = 70%; 70% 20 000 units = 14 000 EU 
 
4.4. Job order costing 
Job order costing is used in situations where an organization offers many different products or 
services i.e. furniture manufacturing, ship building, equipment manufacturing. Job order costing is 
also used in service industries like hospitals, law firms, accounting firms. Job order costing is a 
system in which distinct unit costs can be determined for each job completed. Materials requisition 
forms and labor time tickets are used to assign direct materials and direct labor costs to jobs in a 
job costing system. Manufacturing overhead costs are assigned to jobs through use of a 
predetermined overhead rate. The predetermined overhead rate is determined before the period 
begins by dividing the estimated total manufacturing cost for the period by the estimated total 
allocation base for the period. The most frequently used allocation bases are direct labor-hours and 
machine-hours.  
 

 
 
Overhead is applied to jobs by multiplying the predetermined overhead rate by the actual amount 
of the allocation base used by the job. Since the predetermined overhead rate is based on estimates, 
the actual overhead cost incurred during the period may be more or less than the amount of the 
overhead cost applied to the production. Such a difference is referred to as under- or overapplied 
overhead. The under- or overapplied overhead for the period can be either (1) closed out to Cost of 
Goods Sold or (2) allocated between Work in Process, Finished Goods and Cost of Goods Sold. When 
the overhead is under applied, the manufacturing overhead costs have been understated and 
therefore the inventories and/or the expenses must be adjusted upwards. When the overhead is 
overapplied, the manufacturing overhead costs have been overstated and therefore the inventories 
and/or the expenses must be adjusted downwards. 
 

Table 4.6. Differences between job order and process costing [4]  

 Job order costing Process costing 

1. Many different jobs are worked on during 
each period, with each job having different 
production requirements. 

A single product is manufactured either on a 
continuous basis or for long periods of time. All 
units of product are identical. 

2.  Costs are accumulated by individual jobs. Costs are accumulated by a department. 

3. The job cost sheet is the key document 
controlling the accumulation of costs by a 
job. 

The department production report is the key 
document showing the accumulation and 
disposition of costs by a department. 

4. Unit costs are computed by the job on the 
job cost sheet. 

Unit costs are computed by the department on 
the department production report. 
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Example 4.4. 

SUNNY DAYS Company manufactures three types of garden sheds. Manufacturing costs are 
gathered using three separate orders, namely: 

‒ order 10 – 5 units, 
‒ order 11 – 2 units, 
‒ order 12 – 3 units. 

 
Table 4.7. Production costs 

Specification Order 10 Order 11 Order 12 Total 

Direct materials [in EUR] 14 000 16 000 20 000 50 000 

Direct labor [in EUR] 24 000 12 000 8 000 44 000 

Manufacturing overhead [in EUR]    79 200 

Management costs [in EUR]    64 000 

 
All orders are completed. 
Manufacturing overhead costs are assigned to orders on machine-hours basis: 

‒ order 10 – 1 000 mh, 
‒ order 11 – 275 mh, 
‒ order 12 – 375 mh. 

 
Management costs are proportional to manufacturing cost. 
Calculate unit manufacturing cost of a garden shed of each order. 
Total mh – 1 650 mh 

Overhead rate = Overhead costs/total mh =  
79 200 EUR/1 650 mh = 48 [EUR/mh] 

 
 

Table 4.8. Manufacturing overhead 

Order Manufacturing overhead [EUR] 

10 48∙1 000 = 48 000 

11 48∙275 = 13 200 

12 48∙375 = 18 000 

 
 
173 200 – 100 

86 000 - x     → x = 49.7% management costs for order 
10 = 49.7%∙64 000 = 31 808 

 
 
173 200 – 100 

41 200 - x     → x = 23.8% management costs for order 
11 = 23.8%∙64 000 = 15 232 

 
 
173 200 – 100 

46 000 - x     → x = 26.5% management costs for order 
12 = 26.5%∙64 000 = 16 960 
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Table 4.9. Manufacturing costs of orders 

Specification Order 10 Unit cost Order 11 Unit cost Order 12 Unit cost Total 

[in EUR] 

Direct materials 14 000 2 800 16 000 2 800 20 000 6 666.6 50 000 

Direct labor 24 000 4 800 12 000 6 000 8 000 2 666.6 44 000 

Manufacturing 
overhead 

48 000 9 600 13 200 6 600 18 000 6 000 79 200 

Manufacturing 
cost 

86 000 17 200 41 200 20 600 46 000 15 333.2 173 200 

Management 
costs  

31 808 6 361.6 15 232 7 616 16 960 5 653.3 64 000 

Total 
manufacturing 
costs  

117 808 23 561.6 56 432 28 216 62 960 20 986.5 237 200 

 
 
4.5. Product-type cost accounting 
Product-type cost accounting is used in serial and complex multi-series production. The subject of 
the calculation is a specific assortment of manufactured products, for which an appropriate 
recording device is opened to recognize the costs associated with the production of a given 
assortment. It makes it possible to determine the unit cost in a given period, regardless of the size 
and number of orders. 
 
 
Example 4.5.  
The company manufactures two assortments of finished products A and B.  
 

Table 4.10. Prime costs of production [in EUR] 

Specification Product A Product B Total 

Direct materials 14 000 24 000 38 000 

Direct labor 6 000 10 000 16 000 

Total 20 000 34 000 54 000 

 
 
Overhead costs incurred in the current reporting period amounted to 32 000 EUR, the settlement 
of which is based on the sum of direct labor. 
In the current period 500 units of finished products A, 200 units of unfinished products A (processed 
in 50% from the point of view of the incurred processing costs) and 1 000 units of finished product 
B were manufactured.  
 

1. Overhead markup calculation: 
 

𝑜𝑣𝑒𝑟ℎ𝑒𝑎𝑑 𝑚𝑎𝑟𝑘𝑢𝑝 =
𝑜𝑣𝑒𝑟ℎ𝑒𝑎𝑑 𝑐𝑜𝑠𝑡𝑠

𝑙𝑎𝑏𝑜𝑟 𝑐𝑜𝑠𝑡𝑠
∙ 100% =

32 000

16 000
∙ 100% = 200% 

 

2. Division of overhead costs into assortments of products: 
Product A:   6 000 ∙ 200% = 12 000 
Product B: 10 000 ∙ 200% = 20 000 
                                 Total       32 000 
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3. Production quantity: 
Finished product A 
500 units processed in 100% = 500 equivalent units 
200 units processed in 50%= 100 equivalent units 

Finished product B 
1 000 units processed in 100% = 1 000 equivalent units 

 
Table 4.11. Calculation of unit costs 

Specification 

Finished Product A Finished Product B 

Costs 
incurred 

in the 
period 

quantity 

Unit  
manufacturing cost 

Costs  
incurred 

in the 
period 

quantity 

Unit 
manufac-

turing 
cost 

finished 
product 

unfinished 
product 

   

Direct 
materials 

14 000 700 20 20 24 000 1 000 24 

Direct labor 6 000 600 10 5 10 000  1 000 10 

Overhead 
costs 

12 000 600 20 10 10 000 1 000 10 

Total 32 000 - 30 35 27 - 34 

 

4.6. Activity Based Costing (ABC)  

Activity Based Costing is an accounting technique that allows an organization to determine the 
actual cost associated with each product manufactured and service rendered by the organization 
without regard to the organizational structure. ABC is based on the principle that “products 
consume activities”. Traditional cost systems allocate costs based on direct labor, cost of materials, 
revenue or other simplistic methods. As a result, traditional systems overestimate costs of high 
volume products, services and customers and underestimate costs of low volume. ABC allocation 
methods are frequently called cost drivers. Several steps of application of ABC method can be listed 
as follows: 

1. identify activities (for example: set up, receiving, packing, engineering), 
2. determine cost for each activity, 
3. determine cost drivers (i.e. number of setups, machine-hours, number of receipts, number 

of deliveries, engineering hours), 
4. collect activity data, 
5. calculate product cost. 

With the costing based on activities, the cost of serving a customer can be ascertained individually. 
Deducting the product cost and the cost to serve each customer, one can arrive at customer’s 
profitability. This method of dealing with customer cost and product cost separately has lead to 
identifying the profitability of each customer and to position products and services accordingly. 
 
Example 4.6. 
Using the following information calculate product unit cost under ABC accounting method. 
JOKER Company manufactures three kinds of products. Last month the sales level was: 

‒ 8 000 units of product X, 
‒ 10 000 units of product Y, 
‒ 6 000 units of product Z. 
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Table 4.12. Prime costs 

 X Y Z 

Direct materials 20 18 10 

Direct labor 16 12 10 

 
Product X requires 4 machine-hours (mh),  
product Y – 2 mh,  
product Z – 6 mh.  
Total machine-hours is 40 000. 
 

Table 4.13. Types of activities and cost drivers 

Type of activity Cost of activity [EUR] Cost drivers 

Production engineering 40 000 Number of production series 

Maintenance 80 000 Number of machine-hours 

Deliveries of materials 60 000 Number of deliveries of materials 

Packaging 45 000 Number of consignments 

Technical service 64 000 Number of production orders 

 
 

Table 4.14. Quantity of activities needed to manufacture particular products 

Specification Product X Product Y Product Z Total 

Number of production series 6 8 11 25 

Number of consignments 16 8 26 50 

Number of deliveries of materials 18 20 42 80 

Number of production orders 15 21 28 64 

 
 

Table 4.15. Activity unit cost calculation 

Type of activity Cost of activity [EUR] Number of activities Unit cost of activity 

Production engineering 40 000 25 1600 

Maintenance 80 000 40 000 2 

Deliveries of materials 60 000 80 750 

Packaging 45 000 50 900 

Technical service 64 000 64 1000 

 
 
Unit cost will be calculated using the following equation: 
 
 

𝑢𝑛𝑖𝑡 𝑐𝑜𝑠𝑡 =
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑖𝑒𝑠 ∙ 𝑢𝑛𝑖𝑡 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠
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Table 4.16. Unit costs of products 

 Product X Product Y Product Z 

Direct materials 20 18 10 

Direct labor 16 12 10 

Production 
engineering 

6 ∙ 1 600

8 000
= 1.2 

8 ∙ 1 600

10 000
= 1.28 

11 ∙ 1 600

6 000
= 2.93 

Maintenance 4 ∙ 2 = 8 2 ∙ 2 = 4 6 ∙ 2 = 12 

Deliveries of 
materials 

18 ∙ 750

8 000
= 1.69 

20 ∙ 750

10 000
= 1.5 

42 ∙ 750

6 000
= 5.25 

Packaging 16 ∙ 900

8 000
= 1.8 

8 ∙ 900

10 000
= 0.72 

26 ∙ 900

6 000
= 3.9 

Technical service 15 ∙ 1 000

8 000
= 1.875 

21 ∙ 1 000

10 000
= 2.1 

28 ∙ 1 000

6 000
= 4.67 

Total 50.565 39.6 13.82 

 
 
5. Break-Even Point (BEP) analysis  
 
Break-Even Point analysis determines the break-even sales which is the units and/or sales revenue, 
where total sales revenue equals total costs (expenses).  
 
Assuming linear functions we get:   
 

𝑆 = 𝑝 ∙ 𝑞, 
where: 
𝑆 – revenue on sales, 
𝑞 – quantity of manufactured and sold products, 
𝑝 – unit price 
 

and 
𝑇𝐶 = 𝐹 + 𝑞 ∙ 𝑣 , 

where: 
𝑇𝐶 – total costs, 
𝐹 – fixed costs, 
𝑣 – variable cost per unit. 
To find BEP we have to compare sales to total cost: 

𝑆(𝑞0) = 𝑇𝐶(𝑞0) 

This equation can be presented as: 

𝑝 ∙ 𝑞0 = 𝐹 + 𝑞0 ∙ 𝑣 

After conversion we get: 

𝑞0 =
𝐹

(𝑝 − 𝑣)
 

 
When production quantity is lower than the Break-Even Point 𝑞 < 𝑞0, the loss will be generated. 
Otherwise, when 𝑞 > 𝑞0 the production and sale will generate profit.  
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Figure 5.1. Break-Even Point [8, 9] 

 

In situation, when there is a possibility to run the production without additional investment outlay 
𝑞2 > 𝑞0 products and when, according to marketing research, there is a demand for this quantity of 
products at price 𝑝, the company will generate profit. 

When the company’s production capacity allows to run the production at most 𝑞1 < 𝑞0 products, or 
when there is a demand only for this quantity at price 𝑝, then the company will generate loss. In this 
situation the following possibilities have to be considered: increase in unit price, decrease in unit 
variable costs, decrease in fixed costs [9]. 

Margin of safety is the level of actual sales above the Break-Even Point. In other words it is the gap 
between the estimated sales output and the level by which the company’s sales could decrease 
before the company will become unprofitable. It signals the risk of loss that may happen as the 
business is subjected to changes in sales. A high spread of margin secures the company against 
variations in sales. 
 

𝑀𝑎𝑟𝑔𝑖𝑛 𝑜𝑓 𝑆𝑎𝑓𝑒𝑡𝑦 (𝑖𝑛 𝑢𝑛𝑖𝑡𝑠) = 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑆𝑎𝑙𝑒𝑠 𝑈𝑛𝑖𝑡𝑠 − 𝐵𝑟𝑒𝑎𝑘𝑒𝑣𝑒𝑛 𝑃𝑜𝑖𝑛𝑡 
 

𝑀𝑎𝑟𝑔𝑖𝑛 𝑜𝑓 𝑆𝑎𝑓𝑒𝑡𝑦 (𝑖𝑛 𝑚𝑜𝑛𝑒𝑡𝑎𝑟𝑦 𝑢𝑛𝑖𝑡 𝑓. 𝑒. 𝐸𝑈𝑅) = 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑆𝑎𝑙𝑒𝑠 − 𝐵𝑟𝑒𝑎𝑘𝑒𝑣𝑒𝑛 𝑆𝑎𝑙𝑒𝑠 
 

𝑀𝑎𝑟𝑔𝑖𝑛 𝑜𝑓 𝑆𝑎𝑓𝑒𝑡𝑦 (𝑖𝑛 %) =
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑆𝑎𝑙𝑒𝑠 𝐿𝑒𝑣𝑒𝑙 − 𝐵𝑟𝑒𝑎𝑘𝑒𝑣𝑒𝑛 𝑃𝑜𝑖𝑛𝑡

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑆𝑎𝑙𝑒𝑠 𝐿𝑒𝑣𝑒𝑙
∙ 100 

 
 
Example 5.1. 
In the sand extraction company data on the extraction of 1 m3 of sand are as follows: 

‒ unit selling price 30 EUR/m3, 
‒ unit variable cost 20 EUR/m3, 
‒ fixed costs per month 100 000 EUR. 

a) Calculate: 
‒ BEP (in units and as sales value),  
‒ margin of safety if the planned sand extraction is 15 000 m3, 

‒ financial result for the planned sand extraction. 

b) How much sand must be sold to achieve a monthly profit of 20 000 EUR? 
c) Calculate BEP in case of unit variable cost increase by 10%.  
d) Calculate BEP for a 20% decrease in fixed costs. 
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a) 𝐵𝐸𝑃 =
100 000

30−20
= 10 000𝑚3 

𝐵𝐸𝑃′ = 10 000 ∙ 30 = 300 000 𝐸𝑈𝑅 

 

𝑀𝑎𝑟𝑔𝑖𝑛 𝑜𝑓 𝑆𝑎𝑓𝑒𝑡𝑦 (𝑖𝑛 𝑢𝑛𝑖𝑡𝑠) = 15 000 − 10 000 = 5 000 𝑚3 

𝑀𝑎𝑟𝑔𝑖𝑛 𝑜𝑓 𝑆𝑎𝑓𝑒𝑡𝑦 (𝑖𝑛 𝐸𝑈𝑅) = 15 000 ∙ 30 − 10 000 ∙ 30 = 150 000 𝐸𝑈𝑅 

𝑀𝑎𝑟𝑔𝑖𝑛 𝑜𝑓 𝑆𝑎𝑓𝑒𝑡𝑦 (𝑖𝑛 %) =
15 000 − 10 000

15 000
= 33% 

𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑅𝑒𝑠𝑢𝑙𝑡 = 𝑆𝑎𝑙𝑒𝑠 𝑅𝑒𝑣𝑒𝑛𝑢𝑒 − 𝑇𝑜𝑡𝑎𝑙 𝑐𝑜𝑠𝑡𝑠 = 15 000 ∙ 30 − (100 000 + 15 000 ∙ 20) = 50 000 𝐸𝑈𝑅 

 
b) 20 000 = 𝑞 ∙ 30 − (100 000 + 𝑞 ∙ 20) 

𝑞 = 12 000 𝑚3 

 
c) v = 20 ∙ 1.1 = 22 EUR/m3 

𝐵𝐸𝑃 =
100 000

30 − 22
= 12 500 𝑚3 

𝐵𝐸𝑃′ = 12 500 ∙ 30 = 375 000 𝐸𝑈𝑅 

 
d) F = 100 000 – 0.2∙100 000 = 80 000 EUR 

𝐵𝐸𝑃 =
80 000

30 − 20
= 8 000 𝑚3 

𝐵𝐸𝑃′ = 8 000 ∙ 30 = 240 000 𝐸𝑈𝑅 

 
For the planned sand extraction, the company generates profit of 50 000 EUR. Sales can drop a 
maximum of 33% in order not to fall into the loss zone. An increase in unit costs increases BEP, and 
a decrease in fixed costs reduces it. 
 
 
6. Operating and financial leverage 
 
Operating leverage is an indication of how a company’s costs are structured. Financial leverage 
refers to the amount of debt used to finance the operations of a company. 

6.1. Operating leverage 

Operating leverage magnifies the financial performance of a business. Operating leverage depends 
on the company’s cost structure which is based on the composition of fixed costs and variable costs. 
 

Operating leverage demonstrates influence of sales value (𝑆) or sales quantity (𝑞) on Earnings Before 
Interests and Taxes (𝐸𝐵𝐼𝑇). To assess this influence we have to find simple 𝐸𝐵𝐼𝑇 dependence on: 

• Quantity of sale (𝑞),  

• Product unit price (𝑝),  

• Sales value (𝑆),  

• Cost (𝑇𝐶). 
𝐸𝐵𝐼𝑇 = 𝑓 (𝑞, 𝑝, 𝑆, 𝑇𝐶) 
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Degree of financial leverage (DOL) is defined as a multiplier of fixed costs usage, namely: 
 

𝐷𝑂𝐿(𝑆) =
% 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝐸𝐵𝐼𝑇

% 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑠𝑎𝑙𝑒𝑠
=

∆𝐸𝐵𝐼𝑇
𝐸𝐵𝐼𝑇

∆𝑆
𝑆

 

 
Another equation of DOL is: 
 

𝐷𝑂𝐿(𝑆) =
𝑆−𝑉

𝐸𝐵𝐼𝑇
 , 

where: 
𝐸𝐵𝐼𝑇 – Earnings Before Interests and Taxes, 
𝑆 – sales value, 
𝑉 – variable costs. 
 

It is obvious that the value of DOL depends on the sales level for which it is calculated. If only the 
unit price of the product is the same (𝑝) in the considered period, the sales level can be expressed 
as a value or as a quantity. 
 

𝐷𝑂𝐿(𝑆) = 𝐷𝑂𝐿(𝑞 ∙ 𝑝) 
 
When variable unit cost equals 𝑣, the operating variable costs are 𝑉 = 𝑞 ∙ 𝑣 
 
and 

𝐷𝑂𝐿(𝑞) =
𝑆 − 𝑉

𝐸𝐵𝐼𝑇
=

𝑝 ∙ 𝑞 − 𝑣 ∙ 𝑞

𝑝 ∙ 𝑞 − 𝐹 − 𝑣 ∙ 𝑞
=

𝑞 ∙ (𝑝 − 𝑣)

𝑞 ∙ (𝑝 − 𝑣) − 𝐹
 

 
 
It can be seen that operating leverage is a function of sales value 𝑆 (and therefore the quantity of 
sold products). If the sales value changes the value of operating leverage calculated for a new sales 
level will be different. The graph shows the operating leverage as hyperbola. Horizontal asymptote 
equals “1” and vertical asymptote equals the break-even point (BEP), Figure 6.1. 
 

 
 

Figure 6.1. DOL dependence on the sales quantity [9] 
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It must be pointed out that for production quantity which is the company break-even point, the 
value of DOL is undefined because in this point EBIT = 0. For production quantity below break-even 
point DOL is negative which means that loss reduction (EBIT is negative) is proportional to DOL.  
 
On the right from BEP the value of DOL is decreasing to 1 when the sales level increases. This is a 
disadvantageous effect. It causes that in near BEP – a few percent of change in BEP causes a 
relatively big increase in EBIT whereas further from BEP the same percentage increase in the sales 
level causes smaller percentage increase in EBIT. 
 
To increase the operating leverage effect further from BEP the company must approach BEP to the 
current level of sale. It can be done by decreasing the variable costs and increasing the fixed costs: 
for example a new technology implementation (new machinery and devices that reduce labor costs) 
[9].  
 
 
Example 6.1.  
 

Table 6.1. Income Statements before and after change in sales value [9] 

 Before change After % change 

Sales 5 000 000 5 500 000 + 10% 

Variable operating costs (60%2) 
Fixed operating costs 
Total operating costs 

3 000 000 
1 000 000 
4 000 000 

3 300 000 
1 000 000 
4 300 000 

+ 10% 
0% 

+ 7.5% 

EBIT 
Interests 

EBT 
Tax 40% 

EAT 

1 000 000 
250 000 
750 000 
300 000 
450 000 

1 200 000 
250 000 
950 000 
380 000 
570 000 

+ 20% 
+ 0% 

+ 26.7% 
+ 26.7% 
+ 26.7% 

 
Operating leverage for 5 000 000 EUR sales level and 500 000 EUR sales increase is: 
 

𝐷𝑂𝐿 (5 000 000) =

∆𝐸𝐵𝐼𝑇
𝐸𝐵𝐼𝑇

∆𝑆
𝑆

=

1 200 000 𝐸𝑈𝑅 − 1 000 000 𝐸𝑈𝑅
1 000 000 𝐸𝑈𝑅

5 500 000 𝐸𝑈𝑅 − 5 000 000 𝐸𝑈𝑅
5 000 000 𝐸𝑈𝑅

 

 

=

200 000 𝐸𝑈𝑅
1 000 000 𝐸𝑈𝑅 ∙ 5 000 000 𝐸𝑈𝑅

500 000 𝐸𝑈𝑅
= 2.0 

 
or  

𝐷𝑂𝐿 (5 000 000) =
𝑆 − 𝑉

𝐸𝐵𝐼𝑇
=

5 000 000 𝐸𝑈𝑅 − 3 000 000 𝐸𝑈𝑅

1 000 000 𝐸𝑈𝑅
= 2.0 

 

 

2  Index of operating variable costs participation in the sale value is 60%. It is assumed that there is a linear dependency of cost 

function and sales value. 
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DOL equalled 2.0. This means that 1% change in the sales level causes the double change in EBIT. 
What’s more these changes are in the same direction. The increase in sales causes the double 
increase in EBIT and inversely the decrease in sales causes the double decrease in EBIT.  
Because the sales increased by 10% and DOL = 2.0, we can conclude that EBIT should have increased 
by 2.0 ∙ 10% = 20%, which in fact is true. Now it is easy to calculate the percentage increase in EBIT 
for any percentage increase in sales [9].  
 

6.2. Financial leverage  

Financial leverage means the presence of debt in the capital structure of a company. The fixed-
charge bearing capital (like preference shares, debentures, term loans etc.) is used to increase the 
profit intended for the owners (i.e. shareholders). 

The company’s financial leverage is represented by the change in Earnings per Share (EPS), which 
occurs as a result of the change in Earnings Before Interests and Taxes (EBIT). 

Figure 6.2. illustrates the concept of financial leverage.  
 

 

Figure 6.2. Financial leverage [9] 

 
Company A finances its activities only with equity, without fixed-cost funds. Company B, in addition 
to equity, also uses fixed-cost external funds. The relationship between EBIT and EPS for company 
A is represented by line A, for company B by line B. Figure 6.2. shows that the tangent of the slope 
of line A is less than the tangent of the slope of line B. 
Thus, a change in EBIT  

EBIT = EBIT2 – EBIT1 causes a change in EPS in company A 

EPS(A) = EPS2(A) – EPS1(A), and a change in EPS in company B  

EPS(B) = EPS2(B) – EPS1(B), where EPS(B) > EPS(A). 
 

In a company financed only with share capital the impact of a change in EBIT on EPS is weaker than 
in a company financed with equity and long-term debt. 
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Moreover, it can be seen that in the case of a relatively high EBIT level, for example EBIT2, the use 
of leverage in company B increases the EPS level above the level of EPS (A) for the company not 
using borrowed financing. On the other hand, for a relatively low EBIT level, for example EBIT0 in 
Figure 6.2, the inverse relationship is obtained. 
 
In company B financed with share and debt capital, EPS0(B) < EPS0(A), and even EPS0(B) < 0. 
The degree of financial leverage is the proportion of a percentage change in EPS due to a certain 
percentage change in EBIT. 
 

𝐷𝐹𝐿 (𝐸𝐵𝐼𝑇) =
% 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝐸𝑃𝑆

% 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝐸𝐵𝐼𝑇
=

∆𝐸𝑃𝑆

𝐸𝑃𝑆
∆𝐸𝐵𝐼𝑇

𝐸𝐵𝐼𝑇

. 

 
Sometimes it is more convenient to use the following definition of DFL: 
 
 

𝐷𝐹𝐿(𝐸𝐵𝐼𝑇) =
𝐸𝐵𝐼𝑇

𝐸𝐵𝐼𝑇−𝐼−𝐷𝑝 (1−𝑇)⁄
 , 

 
where: 
𝐼 – debt interest, 
𝐷𝑝 – preferred dividend, 

𝑇 – interest rate. 

If the company does not have capital from preference shares, 
 
 

𝐷𝐹𝐿 (𝐸𝐵𝐼𝑇) =
𝐸𝐵𝐼𝑇

𝐸𝐵𝐼𝑇−𝐼−𝐷𝑝 (1−𝑇)⁄
=

𝐸𝐵𝐼𝑇

𝐸𝐵𝐼𝑇−𝐼
=

𝐸𝐵𝐼𝑇

𝐸𝐵𝑇
, 

 
where: 
𝐸𝐵𝑇 – Earnings Before Tax. 
 
Financial leverage is a function of EBIT, so its value is different for each EBIT value.  

The graph of financial leverage as a function of operating profit is represented by a hyperbola. The 
horizontal asymptote is a straight line with a value equal to 1. The vertical asymptote is a straight 
line at the point EBIT = I, i.e. at the point where EBIT is sufficient only for interest on debt capital 
(Figure 6.3). It makes sense to use leverage only to the right from this point, or in other words, it 
makes no sense to use so large external capital that the interest on it exceeds the generated 
operating profit. In practice, the operating profit should be significantly higher than the interest on 
debt capital. 
 
 
Example 6.2.  
Manager of BARR Company received an instruction to estimate the financial leverage for various 
EBIT levels. 
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Table 6.2. EPS calculations for BARR Company [9] 

 in [EUR] 

EBIT 0 200 000 400 000 500 000 800 000 1 000 000 1 200 000 

Interest 25 000 250 000 250 000 250 000 250 000 250 000 250 000 

EBT -250 000 -50 000 150 000 250 000 550 000 750 000 950 000 

Tax 0 0 60 000 100 000 220 000 300 000 380 000 

EAT -250 000 -50 000 90 000 150 000 330 000 450 000 570 000 

Preferred 
dividend 

150 000 150 000 150 000 150 000 150 000 150 000 150 000 

Profit for 
shareholders 

-400 000 -200 000 -60 000 0 180 000 300 000 420 000 

EPS –4.0 -2.0 -0.6 0 1.8 3.0 4.2 

DFL - -0.7 -4 undefined 2.7 2.0 1.7 
 

 
 

Figure 6.3. DFL (EBIT) relationship for BARR Company [9] 

 
It means that for EBIT=1 000 000 EUR, when DFL = 2.0, an increase in EBIT by 10% will result in a 
20% increase in EPS, and similarly, a decrease in EBIT by 10% will result in a decrease in EPS by 20%. 
The sales volume for which EBIT equals 500 000 EUR covers only the fixed costs of external funds, 
generating zero profit for ordinary shareholders. DFL cannot be specified at this point.  
In the case under consideration, for EBIT lower than 500 000 EUR, the DFL is negative and the lower 
the DFL (greater absolute value), the greater the reduction of EPS losses. 
An enterprise may influence the DFL value by reducing or increasing the cost of debt (the number 
of preferred shares issued) or by creating an appropriate company capital structure understood as 
the proportion of debt relative to equity in a company’s total assets [9]. 
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Course: Financial Mathematics 

Field of Study: Finance and Accounting 

Form of classes and number of hours: lecture 15 h, practical classes 15 h 

Number of ECTS credits: 4 

Learning outcomes: 

− Student is familiar with the concept of the time value of money. 

− He knows the idea: annuity, credit, capitalisation. 

− Student is able to calculate present and future value of money using different methods of 
capitalisation. 

− Student is able to calculate the value of present and future annuity and perpetuity. 

− He can set up a variety of debt repayment plans, compute the amount of payments, amount of 
interest installment. 

− He can evaluate debt instruments. 
 

Evaluation methods of learning outcomes: 
written exam 
 

Subject matter of the classes: 

1. Time value of money 

2. Annuity 

3. Credits 

4. Valuation of debt instruments 
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Table of content 
 

1. Time value of money 
1.1. Future value of money 
1.2. Present value of money 
1.3. Nominal interest rate 
1.4. Number of years of investment 

 

2. Annuity 
2.1. Future Value of Annuity 

2.1.1. Annuity in arrears (end-of-period payments) 
2.1.2. Annuity in advance (payments at the beginning of the period) 

2.2. Present Value of Annuity 
2.2.1. Annuity in arrears (end-of-period payments) 
2.2.2. Annuity in advance (payments at the beginning of the period) 

2.3. Perpetual annuity 
 

3. Loans ‒ debt repayment plans 
3.1. Debt repayment scheme 

3.1.1. Equal capital installments (decreasing installments, annuity installments) 
3.1.2. Equal payments (the sum of the principal and interest installments is fixed) 

 

4. Valuation of debt instruments 
4.1. Bonds 

4.1.1. Valuation 
4.1.2. Duration 
4.1.3. Convexity of bonds 

4.2. Certificate of deposit 

4.3. Treasury Bill 

 
 
Financial mathematics 

Financial mathematics – a field of applied mathematics. It describes the richness of economic reality 
with the help of a mathematical apparatus. 

Today, it is believed that the foundations for the emergence of the field of financial mathematics 
were laid with the publication of a doctoral dissertation by the French mathematician and 
economist Louis Bachelier. However, his ideas remained forgotten for a long time and the rapid 
development of this field of knowledge did not take place until the 1970s, when Robert Merton and 
Myron Scholes introduced mathematical models of arbitrage valuation of financial instruments. This 
resulted, inter alia, in awarding them the Nobel Prize in 1997. 

Financial mathematics is divided into two main strands: 

• The theory of the function of money in time – uses basic knowledge in the field of 
mathematical analysis. It examines how capital changes over time, assuming a given interest 
rate. In addition, it considers payment sequences made every certain period. 

• The theory of valuation of financial instruments – in addition to the knowledge of 
mathematical analysis, concepts related to the theory of probability are used in it. In 
particular, this theory is used in the valuation of stocks, bonds, and derivatives  



Financial Mathematics 

88 

 

1. Time value of money 

The time value of money is a basic financial concept where money in the present is worth more than 
the same amount of money that could be received in the future. This is true because the money you 
have at the moment can be invested and you can get a return, thus creating a larger amount of 
money in the future. With future money, there is an additional risk that the money may never 
actually be received, for one reason or another. The time value of money is an important concept 
not only for individuals but also for making business decisions. Firms consider the time value of 
money when deciding to invest in new product development, acquire new equipment or business 
facilities, and establish credit terms to sell their products or services. 

1.1. Future value of money 

Symbols: 

𝑟  – nominal interest rate (annual rate), 

𝑃𝑉  – start-up capital,  

𝐹𝑉𝑛 – capital value after 𝑛- years,  

 

How to calculate future value of money? 

After one year we have: 

𝐹𝑉1 = 𝑃𝑉 + 𝑟 ∙ 𝑃𝑉 = 𝑃𝑉(1 + 𝑟) 

After the second year: 

𝐹𝑉 = 𝐹𝑉1 + 𝑟 ∙ 𝐹𝑉 = 𝐹𝑉1(1 + 𝑟) = 𝑃𝑉(1 + 𝑟)2 

After the third year: 

𝐹𝑉3 = 𝐹𝑉2 + 𝑟 ∙ 𝐹𝑉2 = 𝐹𝑉2(1 + 𝑟) = 𝑃𝑉(1 + 𝑟)3 

Thus after 𝑛– years: 

𝐹𝑉𝑛 = 𝑃𝑉(1 + 𝑟)𝑛 

If we denote the number of capitalisations in a year by m, the formula takes the following form: 

𝐹𝑉𝑛 = 𝑃𝑉 (1 +
𝑟

𝑚
)

𝑚∙𝑛

 

If capitalisation is continuous, then we have to find the limit (𝑚 goes to infinity) 

𝐹𝑉𝑛 = 𝑙𝑖𝑚
𝑚→∞

𝑃𝑉 (1 +
𝑟

𝑚
)

𝑚∙𝑛

= 𝑙𝑖𝑚
𝑚→∞

𝑃𝑉 [(1 +
𝑟

𝑚
)

𝑚

]
𝑛

= 𝑃𝑉𝑒𝑟𝑛 

Factor (1 +
𝑟

𝑚
)

𝑚∙𝑛

 is called the future value multiplier and is denoted by 

𝐹𝑉𝑀 (
𝑟

𝑚
, 𝑚 ∙ 𝑛) 
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Example 1. 

Determine the future value of PLN 1 000 in 4 years, with a nominal rate of r = 12%, 
if the capitalisation is: 
a) Annual, 

b) Semi-annual, 

c) Quarterly, 

d) Monthly, 

e) Continuous. 
 

Solution: 

a) 𝑚 = 1, 𝐹𝑉4 = 1 000(1 + 0.12)4=1 573.52 

b) 𝑚 = 2, 𝐹𝑉4 = 1 000 (1 +
0.12

2
)

8

= 1 593.85 

c) 𝑚 = 4, 𝐹𝑉4 = 1 000 (1 +
0.12

4
)

16

= 1 604.71 

d) 𝑚 = 4, 𝐹𝑉4 = 1 000 (1 +
0.12

12
)

48

= 1 612.23 

e) 𝑚 = ∞, 𝐹𝑉4 = 1 000𝑒0.12∙4 = 1 616.07 

 

1.2. Present value of money 

We transform the formula and 

𝑃𝑉 =
𝐹𝑉𝑛

(1 +
𝑟
𝑚)

𝑚∙𝑛 

Example 2. 

How much money should be paid to get PLN 1 000 after 3 years, with a nominal rate of r = 10%, if 
the capitalisation is: 

a) Annual, 

b) Semi-annually. 

Solution 

a) m = 1,  𝑃𝑉 =
1000

(1+0.1)3
= 751.31 

b) m = 2, 𝑃𝑉 =
1000

(1+
0.1

2
)

6 = 746.22 

 

For continuous capitalisation we have: 

𝑃𝑉 =
𝐹𝑉𝑛

𝑒𝑟𝑛
= 𝐹𝑉𝑛 ∙ 𝑒−𝑟𝑛 

Factor 
1

(1+
𝑟

𝑚
)

𝑚∙𝑛 is called the present value multiplier and is denoted by  

𝑃𝑉𝑀 (
𝑟

𝑚
, 𝑚 ∙ 𝑛) 



Financial Mathematics 

90 

1.3. Nominal interest rate 

When we want to calculate nominal interest rate, first we need to transform the formula for the 
future value of money 

𝐹𝑉𝑛 = 𝑃𝑉 (1 +
𝑟

𝑚
)

𝑚∙𝑛

 

𝐹𝑉𝑛

𝑃𝑉
= (1 +

𝑟

𝑚
)

𝑚∙𝑛

 

√
𝐹𝑉𝑛

𝑃𝑉

𝑚∙𝑛

= 1 +
𝑟

𝑚
 

√
𝐹𝑉𝑛

𝑃𝑉

𝑚∙𝑛

− 1 =
𝑟

𝑚
 

𝑟 = 𝑚 ( √
𝐹𝑉𝑛

𝑃𝑉

𝑚∙𝑛

− 1) 

Example 3. 

What should the nominal interest rate be for the capital to double in value after 10 years, if the 
capitalisation is: 

a) Annual, 

b) Semi-annual, 

c) Quarterly. 

Solution 

a) 𝑚 = 1, 𝑟 = ( √
2𝑃𝑉

𝑃𝑉

10
− 1) = √2

10
− 1 = 0,071 = 7.1% 

b) 𝑚 = 2, 𝑟 = 2 ( √
2𝑃𝑉

𝑃𝑉

20
− 1) = 2( √2

20
− 1) = 0.070  = 7% 

c) 𝑚 = 12, 𝑟 = 12 ( √
2𝑃𝑉

𝑃𝑉

120
− 1) = 12( √2

120
− 1) = 0.069 = 6.9% 

For continuous capitalisation, we have 

𝐹𝑉𝑛 = 𝑃𝑉𝑒𝑟𝑛 

𝐹𝑉𝑛

𝑃𝑉
= 𝑒𝑟𝑛 

𝑟𝑛 = 𝑙𝑛
𝐹𝑉𝑛

𝑃𝑉
 

𝑟 =
1

𝑛
𝑙𝑛

𝐹𝑉𝑛

𝑃𝑉
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1.4. Number of years of investment 

First we need to transform the formula 

𝐹𝑉𝑛 = 𝑃𝑉 (1 +
𝑟

𝑚
)

𝑚∙𝑛

 

𝐹𝑉𝑛

𝑃𝑉
= (1 +

𝑟

𝑚
)

𝑚∙𝑛

 

𝑚 ∙ 𝑛 = 𝑙𝑜𝑔
(1+

𝑟
𝑚

)

𝐹𝑉𝑛

𝑃𝑉
=

𝑙𝑜𝑔
𝐹𝑉𝑛

𝑃𝑉

𝑙𝑜𝑔 (1 +
𝑟
𝑚)

 

𝑛 =
1

𝑚

𝑙𝑜𝑔
𝐹𝑉𝑛

𝑃𝑉

𝑙𝑜𝑔 (1 +
𝑟
𝑚)

 

 

Example 4. 

For how many years should PLN 1 000 be paid to earn PLN 200 in interest, with a nominal interest 
rate r = 8%, if the capitalisation is: 
a) Annual, 

b) Semi-annual, 

c) Quarterly. 

 

Solution 

a) 𝑚 = 1,  𝑛 =
𝑙𝑜𝑔

1200

1000

𝑙𝑜𝑔(1+0.08)
= 2.37      Rep. 3 years 

b) 𝑚 = 2,  𝑛 =
1

2

𝑙𝑜𝑔
1200

1000

𝑙𝑜𝑔(1+0.04)
= 2.32    Rep. 2.5 years 

c) 𝑚 = 4,  𝑛 =
1

4

𝑙𝑜𝑔
1200

1000

𝑙𝑜𝑔(1+0.02)
= 2.30     Rep. 2.5 years (2 years and 2 quarters) 

 

For continuous capitalisation, we have 

𝐹𝑉𝑛 = 𝑃𝑉𝑒𝑟𝑛 

𝐹𝑉𝑛

𝑃𝑉
= 𝑒𝑟𝑛 

𝑟𝑛 = 𝑙𝑛
𝐹𝑉𝑛

𝑃𝑉
 

𝑛 =
1

𝑟
𝑙𝑛

𝐹𝑉𝑛

𝑃𝑉
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2. Annuity 

An annuity is a sequence of payments at regular intervals. The time between payments is called the 
payment period. We will show it in the example below. 

At the beginning of each quarter we make payments of PLN 1 000 for 2 years. The nominal interest 
rate is 8%. How much will we have at the end of the second year? 

Answer: 

2 years is 8 quarters. 

The first deposit will be capitalised 8 times, the next 7, the next 6, ... and the last deposit 1 time. 

So after 2 years we will have: 

1 000(1 + 0.02)8 + 1 000(1 + 0.02)7 + 1 000(1 + 0.02)6 

+1 000(1 + 0.02)5 + 1 000(1 + 0.02)4 + 1 000(1 + 0.02)3 

+1 000(1 + 0.02)2 + 1 000(1 + 0.02)1 = 8 754.63 PLN 

 
What if we paid PLN 1 000 for 3 years every month? 

We would need to calculate the sum of 36 components. 

Is there any shorter way? 

This stream of payments in financial mathematics is called ANNUITY. 

Annuity – a series of identical deposits or withdrawals, made every certain fixed, specified period of 
time, at the same interest rate. 

The value of deposits or withdrawals is called the amount of money stream or payment, denoted 
by PMT (Payment). 

The general formula for rent can be determined using the sum of a geometric sequence. 

It should be mentioned that there are 2 types of annuity: 

• Retirement pension payable in arrears / ordinary annuity – payments occur at the end of each 
period. 

• Annuity due – payments occur at the beginning of each period. 

For each of these annuities, we can calculate a future value (FVA) and a present value (PVA). 

2.1. Future Value of Annuity 

Future Value of Annuity (FVA) / for annuity in advance – FVAD / – such amount of capital at the end 
of the last period that is equivalent to a series of payments at a given interest rate and for a given 
number of periods. 
How to derive the formula? 

2.1.1. Annuity in arrears (end-of-period payments) 

Suppose we have PMT payments that occur at the end of each of n periods. The nominal interest 
rate is r. 

First payment is made at the end of the first period, hence it will be capitalised (n-1) times, another 
(n-2) times etc., and the last one is made at the end of the last period so it won’t be capitalised at 
all 
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𝐹𝑉𝐴 = 𝑃𝑀𝑇(1 + 𝑟)𝑛−1 + 𝑃𝑀𝑇(1 + 𝑟)𝑛−2 + 𝑃𝑀𝑇(1 + 𝑟)𝑛−3 + ⋯ 

+ 𝑃𝑀𝑇(1 + 𝑟) + 𝑃𝑀𝑇  

= 𝑃𝑀𝑇((1 + 𝑟)𝑛−1 + (1 + 𝑟)𝑛−2 + (1 + 𝑟)𝑛−3 + ⋯ + (1 + 𝑟) + 1) 

= 𝑃𝑀𝑇(1 + (1 + 𝑟) + ⋯ + (1 + 𝑟)𝑛−3 + (1 + 𝑟)𝑛−2 + (1 + 𝑟)𝑛−1) 

 

In parentheses we have the sum of n terms of the geometric sequence in which 

𝑞 = (1 + 𝑟) and 𝑎1 = 1, that’s why we use the formula 𝑆𝑛 = 𝑎1
1−𝑞𝑛

1−𝑞
 and we have: 

𝐹𝑉𝐴 = 𝑃𝑀𝑇 ∙ 1 ∙
1 − (1 + 𝑟)𝑛

1 − (1 + 𝑟)
= 𝑃𝑀𝑇 ∙

1 − (1 + 𝑟)𝑛

−𝑟
= 𝑃𝑀𝑇 ∙

(1 + 𝑟)𝑛 − 1

𝑟
 

𝐹𝑉𝐴𝑀(𝑛, 𝑟) =
(1 + 𝑟)𝑛 − 1

𝑟
 

𝐹𝑉𝐴𝑀(𝑛, 𝑟)  is Future value of annuity multiplier. 

 

2.1.2. Annuity in advance (payments at the beginning of the period) 

Suppose we have PMT payments that occur at the beginning of each of n periods. The nominal 
interest rate is r. 

First payment is made at the beginning of the first period, hence it will be capitalised (n) times, 
another (n-1) times, etc., and the last one is made at the beginning of the last period, so it will be 
capitalised once 

𝐹𝑉𝐴𝐷 = 𝑃𝑀𝑇(1 + 𝑟)𝑛 + 𝑃𝑀𝑇(1 + 𝑟)𝑛−1 + 𝑃𝑀𝑇(1 + 𝑟)𝑛−2 + ⋯ 

+𝑃𝑀𝑇(1 + 𝑟) 

= 𝑃𝑀𝑇((1 + 𝑟)𝑛 + (1 + 𝑟)𝑛−1 + (1 + 𝑟)𝑛−2 + ⋯ + (1 + 𝑟)) = 

We exclude before the bracket (1 + r) and we get the same expression in brackets as for the annuity 
in arrears 

𝑃𝑀𝑇(1 + 𝑟)(1 + (1 + 𝑟) + ⋯ + (1 + 𝑟)𝑛−3 + (1 + 𝑟)𝑛−2 + (1 + 𝑟)𝑛−1) 

In parentheses we have the sum of n terms of the geometric sequence,  

where q = (1 + r) and  𝑎1 = 1, that’s why we use the Formula 𝑆𝑛 = 𝑎1
1−𝑞𝑛

1−𝑞
  and we have: 

𝐹𝑉𝐴𝐷 = 𝑃𝑀𝑇 ∙ (1 + 𝑟) ∙ 1 − 

𝐹𝑉𝐴𝑀(𝑛, 𝑟) =
(1 + 𝑟)𝑛 − 1

𝑟
 

𝐹𝑉𝐴𝑀(𝑛, 𝑟) is Future value of annuity multiplier as previously shown. 

 

2.2. Present Value of Annuity 

Present Value of Annuity (PVA) / for annuity in advance PVAD / – such amount of capital at time t = 
0 that is equivalent to a series of payments at a given interest rate and for a given number of periods. 
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2.2.1. Annuity in arrears (end-of-period payments) 

Suppose we have PMT payments that occur at the end of each of n periods. The nominal interest 
rate is r. 

We calculate the present value for the present moment (i.e. moment 0) 

The first payment is made at the end of the first period hence it will be discounted 1 time, the next 
one 2 times etc., and the last one is made at the end of the last period, so it will be discounted (n) 
times. 

𝑃𝑉𝐴 =
𝑃𝑀𝑇

1 + 𝑟
+

𝑃𝑀𝑇

(1 + 𝑟)2
+ ⋯ +

𝑃𝑀𝑇

(1 + 𝑟)𝑛−1
+

𝑃𝑀𝑇

(1 + 𝑟)𝑛
= 

𝑃𝑀𝑇 (
1

1 + 𝑟
+

1

(1 + 𝑟)2
+ ⋯ +

1

(1 + 𝑟)𝑛−1
+

1

(1 + 𝑟)𝑛
) = 

In parentheses we have the sum of n terms of the geometric sequence, where 

𝑞 =
1

1+𝑟
  And  𝑎1 =

1

1+𝑟
, so we use the formula𝑆𝑛 = 𝑎1

1−𝑞𝑛

1−𝑞
  and we have: 

𝑃𝑉𝐴 = 𝑃𝑀𝑇 ∙
1

1 + 𝑟
∙

1 − (
1

1 + 𝑟)
𝑛

1 −
1

1 + 𝑟

= 𝑃𝑀𝑇 ∙
1

1 + 𝑟
∙

1 − (
1

1 + 𝑟)
𝑛

1 + 𝑟
1 + 𝑟 −

1
1 + 𝑟

= 

𝑃𝑀𝑇 ∙
1

1 + 𝑟
∙

1 − (
1

1 + 𝑟)
𝑛

𝑟
1 + 𝑟

= 𝑃𝑀𝑇 ∙
1

1 + 𝑟
∙ (1 − (

1

1 + 𝑟
)

𝑛

) ∙
1 + 𝑟

𝑟
= 

𝑃𝑀𝑇 ∙
1 − (

1
1 + 𝑟)

𝑛

𝑟
 

𝑃𝑉𝐴𝑀(𝑛, 𝑟) =
1 − (

1
1 + 𝑟)

𝑛

𝑟
 

𝑃𝑉𝐴𝑀(𝑛, 𝑟) is Present value of annuity multiplier 

 

2.2.2. Annuity in advance (payments at the beginning of the period) 

Suppose we have PMT payments that occur at the beginning of each of n periods. The nominal 
interest rate is r. 

We calculate the present value for the present moment (i.e. moment 0) 

The first payment is made at the beginning of the first period, hence it will not be discounted, the 
next one will be discounted 1 time etc., and the last one is made at the beginning of the last period, 
so it will be discounted (n-1) times. 

𝑃𝑉𝐴𝐷 = 𝑃𝑀𝑇 +
𝑃𝑀𝑇

1 + 𝑟
+

𝑃𝑀𝑇

(1 + 𝑟)2
+ ⋯ +

𝑃𝑀𝑇

(1 + 𝑟)𝑛−2
+

𝑃𝑀𝑇

(1 + 𝑟)𝑛−1
 

𝑃𝑀𝑇 (1 +
1

1 + 𝑟
+

1

(1 + 𝑟)2
+ ⋯ +

1

(1 + 𝑟)𝑛−2
+

1

(1 + 𝑟)𝑛−1
) = 
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𝑃𝑀𝑇 ∙ (1 + 𝑟) (
1

1 + 𝑟
+

1

(1 + 𝑟)2
+ ⋯ +

1

(1 + 𝑟)𝑛−1
+

1

(1 + 𝑟)𝑛
) 

 

In parentheses we have the sum of n terms of the geometric sequence, where 

𝑞 =
1

1+𝑟
  And  𝑎1 =

1

1+𝑟
, so we use the formula𝑆𝑛 = 𝑎1

1−𝑞𝑛

1−𝑞
  and we have: 

𝑃𝑉𝐴𝐷 = 𝑃𝑀𝑇 ∙ (1 + 𝑟) ∙
1

1 + 𝑟
∙

1 − (
1

1 + 𝑟)
𝑛

1 −
1

1 + 𝑟

= 𝑃𝑀𝑇 ∙ (1 + 𝑟) ∙
1

1 + 𝑟
∙

1 − (
1

1 + 𝑟)
𝑛

1 + 𝑟
1 + 𝑟 −

1
1 + 𝑟

= 

𝑃𝑀𝑇 ∙ (1 + 𝑟) ∙
1

1 + 𝑟
∙

1 − (
1

1 + 𝑟)
𝑛

𝑟
1 + 𝑟

= 𝑃𝑀𝑇 ∙ (1 + 𝑟) ∙
1

1 + 𝑟
∙ (1 − (

1

1 + 𝑟
)

𝑛

) ∙
1 + 𝑟

𝑟
= 

𝑃𝑀𝑇 ∙
1 − (

1
1 + 𝑟)

𝑛

𝑟
∙ (1 + 𝑟) 

𝑃𝑉𝐴𝑀(𝑛, 𝑟) =
1 − (

1
1 + 𝑟)

𝑛

𝑟
 

𝑃𝑉𝐴𝑀(𝑛, 𝑟) is Present value of annuity multiplier as previously shown. 

 Ordinary annuity Annuity due 

Future value 

𝐹𝑉𝐴 = 𝑃𝑀𝑇
(1 + 𝑟)𝑛 − 1

𝑟
 

or 

𝐹𝑉𝐴 = 𝑃𝑀𝑇 ∙ 𝐹𝑉𝐴𝑀(𝑛, 𝑟) 

 

𝐹𝑉𝐴𝐷 = 𝑃𝑀𝑇
(1 + 𝑟)𝑛 − 1

𝑟
∙ (1 + 𝑟) 

or 

𝐹𝑉𝐴𝐷 = 𝑃𝑀𝑇 ∙ 𝐹𝑉𝐴𝑀(𝑛, 𝑟) ∙ (1 + 𝑟) 

Present value 

𝑃𝑉𝐴 = 𝑃𝑀𝑇
1 −

1
(1 + 𝑟)𝑛

𝑟
 

or 

𝑃𝑉𝐴 = 𝑃𝑀𝑇 ∙ 𝑃𝑉𝐴𝑀(𝑛, 𝑟) 

 

𝑃𝑉𝐴𝐷 = 𝑃𝑀𝑇
1 −

1
(1 + 𝑟)𝑛

𝑟
(1 + 𝑟) 

or 

𝑃𝑉𝐴𝐷 = 𝑃𝑀𝑇 ∙ 𝑃𝑉𝐴𝑀(𝑛, 𝑟) ∙ (1 + 𝑟) 

2.3. Perpetual annuity 

Perpetual annuity – an annuity (ordinary) with payments that never end, and therefore with an 
infinite number of payments. Only its present value can be calculated, its future value cannot be 
determined, because the ordinary annuity has no limit for n → ∞. 

For an annuity in arrears  

𝑃𝑉𝐴∞ =
𝑃𝑀𝑇

1 + 𝑟
+

𝑃𝑀𝑇

(1 + 𝑟)2
+ ⋯ = 𝑃𝑀𝑇 (

1

1 + 𝑟
+

1

(1 + 𝑟)2
+ ⋯ ) = 

In parentheses we have the sum of the infinite geometric sequence in which 𝑎1 =
1

1+𝑟
 and  𝑞 =

1

1+𝑟
, 

so: 
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𝑃𝑉𝐴∞ = 𝑃𝑀𝑇 ∙

1
1 + 𝑟

1 −
1

1 + 𝑟

= 𝑃𝑀𝑇 ∙
1

1 + 𝑟
∙

1 + 𝑟

1 + 𝑟 − 1
 

 

= 𝑃𝑀𝑇 ∙
1

1 + 𝑟
∙

1 + 𝑟

𝑟
=

𝑃𝑀𝑇

𝑟
 

 

For annuity in advance 

𝑃𝑉𝐴𝐷∞ = 𝑃𝑀𝑇 +
𝑃𝑀𝑇

1 + 𝑟
+

𝑃𝑀𝑇

(1 + 𝑟)2
+ ⋯ = 𝑃𝑀𝑇 (1 +

1

1 + 𝑟
+

1

(1 + 𝑟)2
+ ⋯ ) = 

 

In parentheses we have the sum of the infinite geometric sequence in which 𝑎1 = 1 and 𝑞 =
1

1+𝑟
, 

so 

𝑃𝑉𝐴𝐷∞ = 𝑃𝑀𝑇 ∙
1

1−
1

1+𝑟

= 𝑃𝑀𝑇 ∙ 1 ∙
1+𝑟

1+𝑟−1
= 𝑃𝑀𝑇 ∙

1+𝑟

𝑟
 =

𝑃𝑀𝑇

𝑟
∙ (1 + 𝑟) 

Example 1. 

We make payments of PLN 1 000 every month for 3 years, with a nominal rate of 12%. What amount 
will we have after 3 years if the payments are: 
a) At the beginning of the month, 
b) At the end of the month. 
 

We have: 

𝑃𝑀𝑇 = 1 000, 𝑚 = 12, 𝑛 = 3 
 

We have 36 payments, and the monthly rate is 1%. 

a) 𝐹𝑉𝐴𝐷 = 1 000 ∙ 𝐹𝑉𝐴𝑀(36.1%)(1 + 0.01) = 43 507.65 

b) 𝐹𝑉𝐴 = 1 000 ∙ 𝐹𝑉𝐴𝑀(36.1%) = 43 076.68 

 

Example 2. 

What amount do you need to have today to be able to withdraw PLN 1 000 every month for 3 years, 
at a nominal rate of 12%, if the payments are made: 
a) At the beginning of the month, 
b) At the end of the month. 
 

We have: 

𝑃𝑀𝑇 = 1 000, 𝑚 = 12, 𝑛 = 3 

We have 36 payments, and the monthly rate is 1%. 

a) 𝑃𝑉𝐴𝐷 = 1 000 ∙ 𝑃𝑉𝐴𝑀(36.1%)(1 + 0,01) = 30 408.58 

b) 𝑃𝑉𝐴 = 1 000 ∙ 𝑃𝑉𝐴𝑀(36.1%) = 30 107.51 
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Example 3. 

What amount do you need to have today to be able to withdraw PLN 1 000 every month for life, 
with a nominal rate of 12%, if the payments are made: 
a) At the beginning of the month, 
b) At the end of the month. 

So we have a perpetual annuity 

a) 𝑃𝑉𝐴𝐷∞ =
1 000

0.01
∙ 1.01=101 000 

b) 𝑃𝑉𝐴∞ =
1 000

0.01
= 100 000 

 
 
3. Loans – debt repayment plans 
 
Symbols: 

𝐴 = [𝑆, −𝐴1, −𝐴2, … , , −𝐴𝑛] − the stream of cash flows in moments 

𝑛 = 1,2, … , 𝑁. 

𝑆 ‒ debt incurred at time 0, 

𝐴1, 𝐴2, … , 𝐴𝑛 − installments (payments) , 𝑛 = 1,2, … , 𝑁. 

𝑆𝑛 − debt immediately after making a payment 𝐴𝑛. 

𝐾𝑛 − capital part of the nth installment, 

𝑇𝑛 − interest part of the nth installment 

𝐴𝑛 = 𝐾𝑛 + 𝑇𝑛 

𝑟 − interest rate, nominal interest rate on the loan, 
𝑁 − number of installments 

Dependencies: 

The following condition must be met: 

𝑆 = ∑
𝐴𝑖

(1 + 𝑟)𝑖

𝑁

𝑖=1

 

The value of the loan must be equal to the sum of the discounted payments (installments), therefore 
we can look at the loan as the present value of the annuity, the payments of which are equal to the 
loan installments. 

The debt after the nth repayment can be calculated using the following formulas: 

𝑆𝑛 = 𝑆(1 + 𝑟)𝑛 − ∑
𝐴𝑖

(1 + 𝑟)𝑛−𝑖

𝑛

𝑖=1

 

𝑆𝑛 = ∑
𝐴𝑖

(1 + 𝑟)𝑛−𝑖

𝑁

𝑖=𝑛+1
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3.1. Debt repayment scheme 

When creating a debt repayment plan, remember that the capital installments sum up to the loan 
amount, and we always count interest on the current debt, and the payment is the sum of the 
principal installment and interest. By applying these rules, we can create a repayment plan for any 
loan. 

Example 1. 

Prepare a debt repayment plan of PLN 1 000 to be paid back in 4 quarterly installments, with a 
nominal rate of r = 12%, if it is known that the principal installments are as follows: 300, 200, 400, 
100. 

(We make payments quarterly, so the quarterly interest rate is 3%) 
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1 1000 𝑇1 = 0.03 ∙ 1000 = 30 𝐴1 = 300 + 30 = 330 300 𝑆1 = 1000 − 300 = 700 

2 700 𝑇2 = 0.03 ∙ 700 = 21 𝐴2 = 200 + 21 = 221 200 𝑆2 = 700 − 200 = 500 

3 500 𝑇3 = 0.03 ∙ 500 = 15 𝐴3 = 400 + 15 = 415 400 𝑆3 = 500 − 400 = 100 

4 100 𝑇4 = 0.03 ∙ 100 = 3 𝐴4 = 100 + 3 = 103 100 𝑆4 = 400 − 400 = 0 

Total  69 1069 1000  

 
 
3.1.1. Equal capital installments (decreasing installments, annuity installments) 

We repay the same part of the capital in each installment. We calculate interest on the current debt, 
therefore, as the debt decreases, the interest is also decreasing, which causes the installments to 
decrease. 

𝐾1 = 𝐾2 = ⋯ = 𝐾𝑁 =
𝑆

𝑁
 

𝑇𝑛 = 𝑟 ∙ 𝑆𝑛−1 = 𝑆 ∙ 𝑟
𝑁 − (𝑛 − 1)

𝑁
 

𝐴𝑛 = 𝐾𝑛 + 𝑇𝑛 

 

3.1.2. Equal payments (the sum of the principal and interest installments is fixed) 

In this model 𝐴1 = 𝐴2 = ⋯ = 𝐴𝑁, thus 

𝑆 = ∑
𝐴𝑖

(1 + 𝑟)𝑖

𝑁

𝑖=1

= 𝐴 ∑
1

(1 + 𝑟)𝑖
= 𝐴 ∙ 𝑃𝑉𝐴𝑀(𝑟, 𝑁)

𝑁

𝑖=1

 

And 

𝐴 =
𝑆

𝑃𝑉𝐴𝑀(𝑟, 𝑁)
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Example 2. 

Prepare a debt repayment plan of PLN 2 000, to be repaid in four equal six-month capital 
installments. Nominal interest rate r = 8%. 
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1 2000 𝑇1 = 0.04 ∙ 2000 = 80 𝐴1 = 500 + 80 = 580 500 𝑆1 = 2000 − 500 = 1500 

2 1500 𝑇2 = 0.04 ∙ 1500 = 60 𝐴2 = 500 + 60 = 560 500 𝑆2 = 1500 − 500 = 1000 

3 1000 𝑇3 = 0.04 ∙ 1000 = 40 𝐴3 = 500 + 40 = 540 500 𝑆3 = 1000 − 500 = 500 

4 500 𝑇4 = 0.04 ∙ 500 = 20 𝐴4 = 500 + 20 = 520 500 𝑆4 = 500 − 500 = 0 

Total  200 2200 2000  

 

Example 3 

The loan of PLN 10 000 is to be repaid in 8 equal annual capital installments. Nominal interest rate 
of 5%. Calculate: 

a) Amount of the capital installment, 

b) Debt after the third installment, 

c) Interest on the fifth payment, 

d) Amount of the seventh payment. 
 
Answer: 

a) 𝐾 =
10 000

8
= 1 250 

b) We have paid three installments, therefore 𝑆3 = 10 000 − 3 ∙ 1 250 = 6 250 

c) We have paid four installments, so our debt equals 

𝑆4 = 10 000 − 4 ∙ 1250 = 5 000 

 

We calculate interest on the current debt, so  

𝑇5 = 0.05 ∙ 5 000 = 250 

d) We have paid six installments, so our debt equals  

𝑆6 = 10 000 − 6 ∙ 1250 = 2 500 

Interest 𝑇7 = 0.05 ∙ 2 500 = 125 

 

So the seventh payment is 𝐴7 = 1 250 + 125 = 1 375. 
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Example 4 

The loan of PLN 10 000 is to be repaid in 8 equal half-year payments. Nominal interest rate is 4%. 
Calculate: 

a) Installment (payment) amount, 

a) Debt after the fourth installment, 

b) Interest on the fifth payment, 

c) Capital installment in the fifth payment. 
 
Answer: 

𝐴 =
10 000

𝑃𝑉𝐴𝑀(8.2%)
=

10 000

7.3255
= 1 365.10 

 

We have paid four installments, so we use the formula 

𝑆𝑛 = 𝑆(1 + 𝑟)𝑛 − ∑
𝐴𝑖

(1 + 𝑟)𝑛−𝑖

𝑛

𝑖=1

 

Because we have equal payments, thus 

𝑆𝑛 = 𝑆(1 + 𝑟)𝑛 − 𝐴 ∑
1

(1 + 𝑟)𝑛−𝑖
= 𝑆 ∙ 𝐹𝑉𝑀(𝑛, 𝑟) − 𝐴 ∙ 𝐹𝑉𝐴𝑀(𝑛, 𝑟)

𝑛

𝑖=1

 

𝑆4 = 1 000 ∙ 𝐹𝑉𝑀(4.2%) − 1 365.1 ∙ 𝐹𝑉𝐴𝑀(4.2%) = 
 

10 000 ∙ 1.0824 − 1 365.1 ∙ 5.2040 = 3 936.86 

Because  
𝑆4 = 3 936.86, więc 𝑇5 = 0.02 ∙ 3 936.86 = 78.74 

𝐾5 = 𝐴 − 𝑇5 = 1 365.1 − 78.74 = 1 286.4 

 
 
4. Valuation of debt instruments  

Debt instruments – securities that are evidence of a financial obligation between the debtor and the 
buyer of the debt security. The debtor undertakes to return the entire amount within the specified 
period, together with interest on the use of the capital. The instruments are usually highly liquid 
and have little investment risk. They are therefore used to obtain funds to finance current 
operations. Moreover, they are also a form of investing free capital, which brings profit in the form 
of interest. 

Types of debt instruments: 
‒ bonds, 
‒ Treasury bills, 
‒ Certificates. 

4.1. Bonds  

A bond is a security in which the bond issuer, i.e. the borrower, confirms taking a specific loan 
amount and undertakes to return it to the bond buyer (lender) within the prescribed period and to 
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pay interest. For the issuer, it is an instrument with which it can borrow from many creditors at the 
same time, often for a very long period, even considerably longer than the period for which banks 
specialising in this field are willing to grant investment loans.  

For an investor, bonds are a very simplified form of investing capital, calculated for a stable, 
predetermined income, regardless of the benefits the issuer obtains thanks to the loan. With the 
help of bonds, the issuer can obtain even large amounts of loans consisting of the savings of many 
investors. 

Due to the characteristics of the income generated by the bonds, we can distinguish: 

• fixed rate bonds that bring you a fixed income; its interest rate is fixed and known, which makes 
it possible to determine all payments for holding the bond at the time of purchase; they account 
for about 2/3 of the total bond issue in the world, 

• floating-rate bonds that bring variable income related to the interest rate that is verified from 
time to time, 

• zero-coupon bonds, where the only benefit from the issuer occurs at redemption, i.e. the issuer 
pays no interest but sells the bonds at a price lower than the redemption price, 

A bond is a debt security and the basic issue considered in the analysis of debt instruments is their 
valuation, that is, determining their value. The value of the debt instrument determined as a result 
of the valuation is compared with the market price of this instrument. In the course of the valuation, 
the result may indicate three different cases: 
• undervaluation, underpricing – the value is higher than the market price, which means a signal 

to buy this instrument, 
• overvalued, overpricing – the value is lower than the market price, which means a signal to sell 

this instrument, 
• well priced instrument – the value is equal to the market price. 

 

4.1.1. Valuation 

The market value of a bond, taking into account the time value of money, when held to maturity 
and when interest is fully reinvested, is calculated using the Yield to Maturity calculation: 

𝑃 = ∑
𝐶𝑡

(1 + 𝑌𝑇𝑀)𝑡
+

𝑊𝑁

(1 + 𝑌𝑇𝑀)𝑛

𝑛

𝑡=1

= 𝐶 ∙
1 −

1
(1 + 𝑌𝑇𝑀)𝑛

𝑑
+

𝑊𝑁

(1 + 𝑌𝑇𝑀)𝑛
= 

 

𝑃 = 𝐶 ∙ 𝑃𝑉𝐴𝑀(𝑛, 𝑟) + 𝑊𝑛 ∙ 𝑃𝑉𝑀(𝑛, 𝑟) 

where: 
𝑃 – bond value, 
𝑌𝑇𝑀 – yield to maturity, 
𝐶𝑡 − interest in year t, 
𝑊𝑁 − nominal value. 

An investment in bonds does not bring the same income as an investment in stocks, but the 
advantage of the former is that the risk of incurring a loss is much lower. In the case of government 
bonds, it is almost zero, because the state does not go bankrupt. A well-known saying in the financial 
market says: stock investors eat better, but the bondholder sleeps more peacefully. 

Government bonds are widely recognised as the most secure securities. Through them, the state 
budget borrows money from citizens, which it undertakes to return with interest in a timely and 
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predetermined manner. The business is mutually beneficial. In this way, the state obtains the 
necessary funds to finance budgetary expenses, while creditors, i.e. bondholders, receive a 
guaranteed income. 
4.1.2. Duration 

Duration – the duration or average maturity of the bond. It is used to determine the risk of a price 
change. The lower the interest rate, the greater the risk of a price change. The longer the maturity 
date, the greater the risk of price changes. Thus, duration is a measure of the risk of a price change 
and allows you to compare bonds with different maturities and different interest rates. 

Bond’s duration, including periodicity – weighted average period of waiting for the inflow of cash 
from bonds (average maturity of bonds). This time is a measure of the sensitivity of changes in the 
bond price to changes in market interest rates. In other words, it allows for the ordering of bonds 
according to the interest rate risk. Among the bonds with the same maturity, the highest interest 
rate risk is that of zero-coupon bonds, as their duration is equal to the maturity. 

Knowing the bond duration it can be used for: 

• hedging against interest rate risk; 
• estimating price changes with changes in profitability in order to hedge against an operation with 

the same risk, but made in the opposite direction; 
• matching maturity of assets and liabilities; 
• estimating price changes with specific profitability in trading; 
• use in portfolio management. 
 

The duration of a bond can be determined from the formula: 

𝐷 =
1

𝑃
∑

𝑡 ∙ 𝐶𝑡

(1 + 𝑌𝑇𝑀)𝑡

𝑛

𝑡=1

 

 

4.1.3. Convexity of bonds 

In finance, the convexity of bonds is a measure of the non-linearity of changes in the price of a bond 
depending on interest rates. 
For bonds with a coupon, the convexity is calculated using the following formula: 

𝐶 = 0.5
∑

𝑡(𝑡 + 1) ∙ 𝐶𝑡

(1 + 𝑌𝑇𝑀)𝑡
𝑛
𝑡=1

𝑃 ∙ (1 + 𝑌𝑇𝑀)2
 

From the above formula, the following conclusions can be drawn: 

• The higher the interest rate, the smaller the convexity of the bond (with equal yields and equal 
maturity). 

• The greater the t, the greater the convexity. 
• The greater the YTM, the smaller the convexity. 

Convexity formula for a zero-coupon bond: 

𝐶 =
0.5 ∙ 𝑛(𝑛 + 1)

(1 + 𝑌𝑇𝑀)2
 

𝑛 – number of years to maturity 
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4.2. Certificate of deposit 

Certificate of deposit – a transferable security issued by a bank in order to accumulate funds, 
certifying that the bearer of the certificate of deposit has deposited a certain amount of funds with 
the bank for a specified period of time, after which the issuing bank is obliged to return this amount 
together with the specified interest. 

In Poland, the regulations of issuing certificates of deposit are set out in Articles 89-92 of the Banking 
Law, where the certificate of deposit is defined as a bank security used by banks to accumulate funds 
in zlotys or in another convertible currency. 

Certificates of deposit issued by commercial banks and cooperative banks, both as short-term 
instruments (with maturity up to 1 year) and long-term instruments (with maturity up to 5 years), 
can take both material and dematerialised forms. The sale of certificates of deposit on the primary 
market is usually conducted through a bank other than the issuer in order to increase the range of 
distribution of these securities. 

They are usually issued in rounded large amounts, such as €100 000. Their interest rate is higher 
than that of some securities and they can be sold on the secondary market before maturity, which 
makes them willingly purchased by enterprises. 
Formula for a simple rate of income for a certificate of deposit: 

 

𝑟 =

[
𝐹𝑉 (1 +

𝑖 ∙ 𝑁ℑ

360
)

𝑃 − 1] ∙ 360

𝑁𝑝𝑚
 

r – instrument yield rate, profitability rate, 

FV – the nominal value, 

P – price, 

Nim – the number of days between the issue date and the maturity date, 

Nsm – the number of days between the sale date and the maturity date (when the investor does 
not hold the instrument until the maturity date), 

Npm – the number of days between the purchase date and the maturity date. 

 

This is the rate without income reinvestment, that is, without capitalisation. 

If we want to apply reinvestment of income (capitalisation), the following formula for the effective 
rate of income should be used: 

𝑟 = [
𝐹𝑉 (1 +

𝑖 ∙ 𝑁ℑ

360
)

𝑃
]

360
𝑁𝑝𝑚

− 1 

We determine the value of the deposit based on the following formula: 

𝑃 =
𝐹𝑉 (1 +

𝑖 ∙ 𝑁ℑ

360
)

1 + 𝑟
𝑁𝑝𝑚

360
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When an investor buys a certificate of deposit after the issue date and sells before the maturity 
date, the yield is calculated on the basis of the formula 

 

𝑟 =

[
1 + 𝑟𝑝

𝑁𝑝𝑚

360

1 + 𝑟𝑠
𝑁𝑠𝑚

360

− 1] ∙ 360

𝑁𝑝𝑚 − 𝑁𝑠𝑚
 

rp – profitability rate of the certificate of deposit on the date of purchase, 

rs – the profitability rate of the certificate of deposit on the date of sale. 

 

4.3. Treasury Bill 

Treasury security – short-term debt security issued by the government. 

The basic feature of Treasury Bills is a very low degree of risk, which makes them an attractive 
investment paper. For zero risk, the buyer pays the cost in the form of a low interest rate. 

In Poland, Treasury Bills are issued by the Minister of Finance. The bills are bearer securities with a 
nominal value of PLN 10 000, issued for a period of 1 to 90 days or 1 to 52 weeks. The interest rate 
on the bills is fixed. The coupons are discounted (the income is the difference between the purchase 
price and the nominal value of the voucher). 

When the investor holds the Treasury Bill until maturity, the discount rate is: 

𝑑 =
(1 −

𝑃
𝐹𝑉) ∙ 360

𝑁𝑝𝑚
 

Npm – the number of days between the date of purchase and the date of redemption of the 
Treasury Bill, 

P – price, 

FV – nominal value, 

d – discount rate. 

The profitability rate is calculated on the basis of the formula: 
 

𝑟 =
(

𝐹𝑉
𝑃 − 1) ∙ 360

𝑁𝑝𝑚
 

The value of Treasury Bills is determined on the basis of the following formula: 

𝑃 =
𝐹𝑉

1 +
𝑟 ∙ 𝑁𝑝𝑚

360

 

The formula for the effective rate of a Treasury Bill with complex capitalisation: 

𝑟 = (
𝐹𝑉

𝑃
)

360
𝑁𝑝𝑚

− 1 
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When an investor buys Treasury Bills after the issue date and sells before the maturity date, we 
calculate the yield using the formula: 

 

𝑟 = (
1 + 𝑟𝑝

𝑁𝑝𝑚

360

1 + 𝑟𝑠
𝑁𝑠𝑚

360

− 1) ∙ (
360

𝑁𝑝𝑚 − 𝑁𝑠𝑚
) 

 

 

Sample tasks: 

1. How much should you invest today to receive a monthly annuity of PLN 2 000, assuming that the 
monthly discount rate is 2%, where: 

a) Payments would be made at the end of the periods, 

b) Payments would be made at the beginning of the periods. 

2. PLN 18 000 had been paid into the bank. After 5 years an additional amount PLN 3 000 was paid 
at the beginning of each year. What capital will be created in this way after ten years? The bank 
applies compound annual capitalisation at an annual interest rate of 2%. 

3. The nominal interest rate is 10%. Determine the future value of payments of PLN 100 after 10 
years, if – with annual capitalisation of interest – they were paid: 

a) at the end of each year, 

b) at the beginning of each year. 

4. For 20 years, at the beginning of each year, a fixed amount of PLN 4 000 had been set aside to a 
certain fund. After 30 years, the fund began to pay out a perpetual annuity consisting of constant 
annual payments. Find the amount of those fixed annual payments, knowing that the rate was 
10% for the entire period and the first payment was made at the end of the 30th year. 

5. Prepare a loan amortisation plan in the amount of PLN 1 000 if it is repaid in four equal principal 
installments payable at the end of each quarter and the nominal interest rate is 20%. Interest 
capitalisation is quarterly. 

6. Prepare a loan amortisation plan in the amount of PLN 12 000, if its repayment is made in four 
equal amounts of payments made at the end of each quarter, and the nominal interest rate is 
20%. Interest capitalisation is quarterly. 

7. A loan of PLN 10 000 has an interest rate of 20% per year. The loan is to be repaid in equal 
payments over 4 years at the end of each quarter. 

a) What is the amount of the quarterly payment amount? 

b) What is the amount of the loan after paying the tenth installment? 

c) How much is the interest payable in the eleventh quarter? 

8. A loan of PLN 5 000 is repaid in 10 equal principal installments payable at the end of each month. 
The nominal interest rate is 12%, the capitalisation is monthly. 

a) Calculate the loan amount after 6 months. 

b) How much is the interest for the 4th month? 

c) What will be the payment amount to be made in the 3rd month? 
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Examples of questions: 

‒ What is an annuity? 

‒ Types of loans. 

‒ What are Treasury Bills and who is their issuer? 

 
 
 
Lecturer:  
Agnieszka Szpara, PhD 

e-mail address: agnieszka.szpara@pwsz.nysa.pl 

 

mailto:agnieszka.szpara@pans.nysa.pl
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Course: Statistics 

Field of Study: Finance and Accounting 

Form of classes and number of hours: lecture 15 h, laboratory 15 h 

Number of ECTS credits: 4 

Learning outcomes: 

‒ Student knows the selected discrete probability distributions. 

‒ Student knows the selected continuous probability distributions. 

‒ Student knows the concept of expected value, variance, distribution function. 

‒ Student knows the concept of the two-dimensional distribution. 

‒ Student is able to calculate the expected values, variances, to calculate the cumulative 
distribution function for the selected discrete and continuous distributions. 

‒ Student is able to calculate the total probability, conditional probability using the classic 
definition of probability. 

‒ Student is able to calculate the marginal distributions, the correlation coefficient for a discrete 
two-dimensional random variable. 

‒ Student is prepared to communicate, persuade and defend his/her views in the name of 
achieving common goals. 

 
Evaluation methods of learning outcomes: 
written exam 
 
Subject matter of the classes: 

1. Elements of probability. 

2. Random variables. Selected discrete and continuous distributions and their characteristics. 

3. Normal distribution. Standardisation. 

4. Discrete two-dimensional random variable and its characteristics. 
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1. The space of elementary events and the general definition of probability 

Ω – a set of elementary events, i.e. a set of results that repeat a random experiment any number of 
times. 

A subset A ⊂ Ω we call an event, 

Ad = Ω \ 𝐴 we call the event opposite to the event A. 

For example: 

For the roll of the dice Ω = {1, 2, 3, 4, 5, 6} is the set of possible dots. 

An event is, for example, A = {1, 3, 5} saying that an odd number of dots came up. The opposite 
event is Ad = {2, 4, 6} – an even number of dots was scored. 

In fact, in the theory of probability it is said that the events are subsets of A of the Ω set that we can 
measure somehow. When Ω is finite, the measure of the set A is the number of elements in A. In 
the case of Ω being infinite, the question of measuring all subsets of the set Ω is very difficult. 
Therefore, the events A ⊂ Ω are some special subsets for which we are able to determine the 
measure. 

Definition Probability assigns a number P (A) to each event A such that 

Z0: 0 < P (A) < 1, 

Z1: P (Ω) = 1, 

Z2: for any sequence (An) of separate events (Ai ∩ Aj = ∅ 𝑓𝑜𝑟 𝑖 ≠ j) we have 
 

𝑃(𝑛𝐴𝑛) =∑𝑃(𝐴𝑛)

𝑛

 

Z2 says that the probability of the sum of disjoint events is equal to the sum of their probabilities. 
This sum can have an infinite number of components. 

Conclusions 

W 1 P(∅) = 0, 

W 2 If C ⊂ D, then 𝑃(𝐷 ∖ 𝐶) = 𝑃(𝐷)–𝑃(𝐶), 

W 3 𝑃(𝐴𝑑) = 1 − 𝑃(𝐴), (P (Ad) is the probability of the event opposite to A),  

W 4 for any 𝐴 and 𝐵 events 𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵). 

 

1.1. Classic probability 

Ω is a finite set, C ⊂ Ω, then | C | denotes the number of elements in the set C. 

Classical Probability Definition 

𝑃(𝐴) =
|𝐴|

|𝛺|
, 𝐴 ⊂ 𝛺 
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Exercise 1.  

Roll of the dice. Ω = {1, 2, 3, 4, 5, 6}. A says it was an even number, B says it was a number greater 
than 2. We have A = {2, 4, 6}, B = {3, 4, 5, 6}. 

Classic probability: 𝑃 (𝐴) = |𝐴|/|Ω| = 3/6, 𝑃 (𝐵) = |𝐵|/|Ω| = 4/6. 

 

A ∪ B says that the result is an even number or a number greater than 2. Note that A and B     are 
not disjoint and if Z2 holds, then 

𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) =
3

6
+
4

6
> 1 

The probability cannot exceed the value 1. W 4 does. 

We have 𝐴 ∪ 𝐵 = {2,3,4,5,6}, 𝐴 ∩ 𝐵 = {4,6}, 𝑃(𝐴 ∪ 𝐵) = 5 6⁄ , 𝑃(𝐴 ∩ 𝐵) = 2 6⁄  and 

𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) =
3

6
+
4

6
−
2

6
=
5

6
 

Examples of classical probability 

1.2. Permutations 

The elements of the n-element set Z form a random queue (line up). 
Ω is a set of such sequences called permutations of the set Z. The elementary event is a string. 

The number of permutations of the n-element set Z is n! = 1 · 2 · · · n. 

For example 

Z = {a, b, c} has 3! = 1 · 2 · 3 = 6 permutations/ These are: 

abc, acb, bac, bca, cab, cba. 

 
 
Exercise 2. 

A, B, C, D form a random queue. All queues are assumed to be equally probable. 

Event G says A will overtake B and C. We have | Ω | = 4! = 24. 

What queues does the G event consist of? 

Maybe A is 1st and then the 3 others are in further places where they can change in 3! = 6 ways. Or 
A is second and then D is first, and B and C alternate last 2 to 2! ways. 

Hence, G consists of eight queues and P (G) = 8/24 = 1/3. 

Sequences of n-elements with coordinates from the set of k-elements. 

There are such strings kn. 

 

Exercise 3. 

We toss the coin n times. 

The elementary event is a string (𝑥1, 𝑥2, . . . , 𝑥𝑛), where 𝑥𝑖 = 𝑂 (obverse) or𝑥𝑖 = 𝑅(reverse).  

ThusΩ ∨ 2𝑛. 
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Consider, for example, 3 tosses. We have 23 = 8 strings 

(𝑂, 𝑂, 𝑂), (𝑂, 𝑂, 𝑅), (𝑂, 𝑅, 𝑂), (𝑅, 𝑂, 𝑂), (𝑅, 𝑅, 𝑅), (𝑅, 𝑅, 𝑂), (𝑅, 𝑂, 𝑅), (𝑂, 𝑅, 𝑅). 

Event A says that the coin landed on obverse side2 times. Then |A| = 3 and 𝑃(𝐴) =
3

8
. 

 

Exercise 4.  

In the case of n-fold roll of the dice, we have 6n sequences, i.e. elementary events, i.e.. |Ω| = 6n. 

Consider 2 dice rolls. What is the probability of event A that the the sum of the dice rolls will be 10? 

Answer Ω ∨ 62 = 36. 𝐴 = {(4,6), (6,4), (5,5)}.  

Then 𝑃(𝐴) =
3

36
=

1

12
. 

 

1.3. Combinations 

Definition A k-element combination from the n-element set Z(n - k) is called   k-element subset of 
the set Z. 

We have (
𝑛

𝑘
) =

𝑛!

𝑘!(𝑛−𝑘)!
  such combinations 

And 0! = 1,1! = 1. 

 

Exercise 5. 

In the group of 12 there are 7 D (girls) and 5 C (boys). We choose 4 people at random. Event A says 
that only D was drawn. Here Ω is a set of 4-element combinations from the 12-element set. 

Thus |𝛺| = (12
4
) =

12!

4!∙8!
= 495 

For A we have 

|𝐴| = (
7
4
) =

7!

4! 3!
= 35 

Then 𝑃(𝐴) =
35

495
=

7

99
 

Now B says 2D and 2C are drawn. Here |𝐵| = (7
2
) (
5
2
) = 21 ∙ 10 = 210 

Thus 𝑃(𝐵) =
210

495
=

42

99
 

 

Exercise 6. 

LOTTO. We draw 6 numbers from the 49-element set. An elementary event is a 

randomly selected 6-element subset. Thus |𝛺| = (
49
9
) 

The probability of hitting a winning six is 𝑃(𝐴) =
1

|𝛺|
. 

A means a randomly drawn elementary event, which gives a full win. We calculate: 
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(
49
6
) =

49!

6! ∙ 43!
= 11 ∙ 3 ∙ 23 ∙ 47 ∙ 8 ∙ 49 = 13983816 

 

Thus 𝑃(𝐴) =
1

13983816
 

 

1.4. Conditional and total probability. Bayes’ Theorem 

Suppose that event B happened, and we are interested in what the probability of event A looks like 
in this light. 

The symbol 𝑃(𝐴 ∨ 𝐵) denotes the probability of the event A under the condition of event B. 

For example, suppose a dice roll results in a number of dots greater than 3 and 

B = {4, 5, 6}. 

Then the probability of the event A = {2, 4, 6} (the number was even) is  

𝑃(𝐴 ∪ 𝐵) =
2

3
. 

This result can be obtained by the formula considered to be the definition P (A|B) : 

 

Definition 𝑃(𝐴 𝐵⁄ ) =
𝑃(𝐴∩𝐵)

𝑃(𝐵)
 

In the dice roll 𝑃(𝐵) =
1

2
, 𝐴 ∩ 𝐵 = {4,6}, 𝑃(𝐴 ∩ 𝐵) =

2

6
. 

Thus 𝑃(𝐴 𝐵⁄ ) =
2

6
1

2

=
2

3
 

Definition 𝐵1, 𝐵2, . . . , 𝐵𝑛 is a complete system of events when 𝑃(𝐵𝑖) > 0𝑓𝑜𝑟𝑖 = 1,2, . . . , 𝑛 and the 
events 𝐵𝑗 are disjoint and 𝐵1 ∪ 𝐵2 ∪···∪ 𝐵𝑛 = Ω. 

 
1.4.1. Total probability 

For any event A and the complete system 𝐵1, 𝐵2, . . . , 𝐵𝑛 we have 

𝑃(𝐴) =∑𝑃(𝐴 𝐵𝑖⁄ )𝑃(𝐵𝑖)

𝑛

𝑖=1

 

 

1.4.2. Bayes’ Theorem 

For any event A and the complete system 𝐵1, 𝐵2, . . . , 𝐵𝑛 we have 

𝑃(𝐵𝑖 𝐴⁄ ) =
𝑃(𝐴 𝐵𝑖⁄ )𝑃(𝐵𝑖)

𝑃(𝐴)
, 𝑖 = 1,2,… , 𝑛. 

 

Exercise 7. 

There are white and black balls in 3 boxes. First box has 5 white and 5 black balls, second box has 6 
white and 4 black balls, third box has 8 white and 2 black balls. We pick a box and then draw a ball 
from the selected box. The probabilities of the picked box are equal. 

A ‒ a white ball was drawn.  

Bi – the ball is drawn from the box i. 
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𝑃(𝐵1) = 𝑃(𝐵2) = 𝑃(𝐵3) = 1 3.⁄  

Total probability 

𝑃(𝐴) = 𝑃(𝐴|𝐵1)𝑃(𝐵1) + 𝑃(𝐴|𝐵2)𝑃(𝐵2) + 𝑃(𝐴|𝐵3)𝑃(𝐵3) = 

0.5

3
+
0.6

3
+
0.8

3
=
19

30
. 

 

Suppose that event A happened, i.e. we know that the drawn ball is white. Such information means 
that the most probable is that it comes from box 3, and the least probable that it comes from box 
1. We calculate it according to the Bayes, Theorem. 

𝑃(𝐵3 𝐴⁄ ) =

0,8
3
19
30

=
8

19
> 𝑃(𝐵3) =

1

3
 

𝑃(𝐵2 𝐴⁄ ) =

0,6
3
19
30

=
8

19
> 𝑃(𝐵2) =

1

3
 

𝑃(𝐵1 𝐴⁄ ) =

0,5
3
19
30

=
8

19
> 𝑃(𝐵1) =

1

3
 

The probabilities for boxes 1 and 2 fell below their probabilities. For box 3 we have a clear increase 
in probability of more than 1/3. 
 
 
 
2. Random variable 

A random variable is a function that assigns a number to elementary events. 

Exercise 1. 
We roll a symmetrical dice once. The random variable takes the values from the {1,2,3,4,5,6} set. 

2.1. Definition of a random variable 

The set of possible results of an experiment is called the space of elementary events and is marked 
with the symbol Ω, while the element of the set Ω, i.e. a single result of the experiment, is called an 
elementary event and denoted by the symbol ω. 

Definition 1. A random variable is a function defined in the space of elementary events Ω, with 
values in the set of real numbers R. 

The values of a random variable are also called realisations. 
 
Exercise 2.  
Consider a coin tossed three times. Random variable X represents the number of times the coin 
landed on the reverse side. Thus, the random variable X is equal to: 
0 when ω = {R,R,R} 

1 when ω = {{O,R,R},{R,O,R},{R,R,O}} 

2 when ω = {{R,O,O},{O,O,R},{O,R,O}} 

3 when ω = {O,O,O}. 
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If we have the values of a random variable, then we can compute the probabilities. Since there are 
all 8 events, using the classical definition of probability we have 

 

Cumulative distribution function of a random variable and its properties 

Definition 2. A cumulative 𝐹(𝑥) of a random variable 𝑋 is a function defined on a set of real numbers 
described by the following formula 𝐹(𝑥) = 𝑃(𝜔:𝑋(𝜔) < 𝑥), (𝑠ℎ𝑜𝑟𝑡𝐹(𝑥) = 𝑃(𝑋 < 𝑥)). 

We will use the example Exercise 2. The cumulative distribution function for a coin tossed three 
times is the following function: 

x x≤0 0<x≤1 1<x≤2 2<x≤3 x>3 

F(x) 0 1/8 4/8 7/8 1 

 

The distribution diagram is shown in the figure below 

 

Figure 1.1. Cumulative distribution function for the number of times the coin landed on the reverse side 
having been tossed three times 

 

The cumulative distribution function of any random variable𝑋 has the following properties: 

1. The cumulative distribution function 𝐹(𝑥) takes values only in the interval [0.1]. 

2. The cumulative distribution function 𝐹(𝑥) is a non-decreasing function. 

3. The cumulative distribution factor 𝐹(𝑥) is left-hand continuous. 

4.𝑙 𝑙𝑖𝑚
𝑥→−∞

𝐹(𝑥) = 0, 𝑙𝑖𝑚
𝑥→+∞

𝐹(𝑥) = 1. 

The distributor has the following properties: 

𝑃(𝑋 ≥ 𝑎) = 1 − 𝑃(𝑋 < 𝑎) = 1 − 𝐹(𝑎), 

𝑃(𝑎 ≤ 𝑋 < 𝑏) = 𝐹(𝑏) − 𝐹(𝑎). 

We divide random variables into discrete (step) and continuous. 

 

2.2. Discrete random variable 

Definition 3. Let 𝑋 be a random variable of the step type. The function p defined in the set 𝑥1, 𝑥2, . .. 
of the equality 𝑝(𝑥𝑘) = 𝑃(𝑋 = 𝑥𝑘) = 𝑝𝑘  is called the probability distribution function or the 
probability function of the random variable X. 
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Definition 4. A plot of the probability function in a rectangular coordinate system is a set of points 
(xk, pk). 

According to the probability axioms the probability function of the random variable X has the 
following properties: for all k, pk ≥ 0, 

P(∑ 𝑝𝑘𝑘 )=1 

 

Exercise 3. 

The distribution of a random variable is given: 

p1 = P(X = 0) = 0.2, p2 = P(X = 1) = 0.4, p3 = P(X = 3) = 0.2, p4 = P(X =5) = 0.1, 

p5 = P(X = 10) = 0.1.  

Thus, the random variable X takes the values from the set {0,1,3,5,10}. 

Now let us calculate some probabilities: 

P(X < 2) = P(X = 0) + P(X = 1) = p1 + p2 = 0.2 + 0.4 = 0.6. 

P(X ≤ 3) = P(X = 0)+P(X = 1)+P(X = 3) = p1+p2+p3 = 0.2+0.4+0.2 = 0.8. 

P(X < 4) = P(X ≤ 3) = 0.8. 

P(2 ≤ X < 6) = P(X = 2) + P(X = 3) + P(X = 5) = p2 + p3 + p4 = 0.7. 

P(X > 7) = P(X = 10) = p5 = 0.1. 

For this example, the cumulative distribution function is as follows: 

𝐹(𝑥) =

{
 
 

 
 

0 𝑓𝑜𝑟 𝑥 ≤ 0
0.2 𝑓𝑜𝑟 0 < 𝑥 ≤ 1
0.6 𝑓𝑜𝑟 1 < 𝑥 ≤ 3
0.8 𝑓𝑜𝑟 3 < 𝑥 ≤ 5
0.9 𝑓𝑜𝑟 5 < 𝑥 ≤ 10
1 𝑓𝑜𝑟 𝑥 > 10

 

 

2.3. Characteristics of a random variable 

Definition 5. The expected value of a random variable X, taking the values x1, x2, ... with the 
probabilities p1, p2, ..., respectively, is called the value 

𝐸𝑋 =∑𝑥𝑘𝑝𝑘
𝑘

 

The expected value of the random variable X in Example 2 is equal to 

𝐸𝑋 = 0 ∙
1

8
+ 1 ∙

3

8
+ 2 ∙

3

8
+ 3 ∙

1

8
= 1.5 

The expected value of a random variable of type has the following properties: 
1. for any real number a, E (a X) = a E (X), 
2. for any real number a, 𝐸(𝑋 + 𝑎) = 𝐸(𝑋) + 𝑎, 
3. if 𝐸(𝑋) and 𝐸(𝑌) exist, then 𝐸(𝑋 + 𝑌) = 𝐸(𝑋) + 𝐸(𝑌). 

Definition 6. The second ordinary moment of the random variable X of the step type, taking the 
values x1, x2, ... respectively with the probabilities p1, p2, ..., is called the value 
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𝐸𝑋2 =∑𝑥𝑘
2𝑝𝑘

𝑘

 

Definition 7. The variance of a discrete (step) random variable X, taking the values x1, x2, ..., with the 
probabilities p1, p2, ..., is called the value 

 

Caution: The variance of a random variable X is often determined from the formula 

𝑉𝑎𝑟(𝑋) = 𝐸𝑋2 − (𝐸𝑋)2. 

 

Exercise 4. 

We have distribution of random variable 𝑋: 

P(X = 1) = 0.1, P(X = 2) = 0.2, P(X = 3) = 0.3, P(X = 6) = 0.4. 

Determine Var(X). 

Answer: 

EX = 1 · 0.1 + 2 · 0.2 + 3 · 0.3 + 6 · 0.4 = 0.1 + 0.4 + 0.9 + 2.4 = 3.8. 

EX2 = 12 · 0.1 + 22 · 0.2 + 32 · 0.3 + 62 · 0.4 = 0.1 + 0.8 + 2.7 + 14.4 = 18. 

Var(X) = EX2 − (EX)2 = 18 – 3.82 = 3.56. 

If X is a random variable for which EX2 exists, then Var(X) exists, that has the following properties: 
‒ Var(X) ≥0,  

‒ Var(c X) = c2 · Var(X), 

‒ Var(X + a) = Var(X). 

 

2.4. Selected discrete distributions of a random variable  

Bernoulli distribution and Poisson distribution and their characteristics are presented below. The 
Bernoulli distribution is one of the simplest discrete distributions. It allows, with a constant 
probability of success, to calculate the probability of k successes in n trials. The Poisson distribution 
is an approximation of the binomial distribution for a large sample and a low probability of success. 
The Poisson distribution is applicable in: 

‒ statistical receipt of goods, 

‒ statistical production quality control, 

‒ describing damage to various types of devices, 

‒ demography, 

‒ describing transport processes, 

‒ number of calls recorded by the control panel, 

‒ the number of accidents occurring to the insured person. 
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2.4.1. Binomial distribution 

Binomial distribution is a common probability distribution that models the probability of obtaining 
one of two outcomes under a given number of parameters. It summarises the number of tries when 
each try has the same chance of attaining one specific outcome. The value of a binomial is obtained 

by multiplying the number of independent tries by the successes. 

n ‒ number of fixed trials, 
k – number of successes, 
p – probability of success in one try, 
q – probability of failure in one try. 

𝑝 + 𝑞 = 1 

The binomial probability formula is as follows: 

𝑃(𝑘) = (
𝑛
𝑘
) ∙ 𝑝𝑘 ∙ 𝑞𝑛−𝑘 

For this distribution 𝐸𝑋 = 𝑛𝑝, 𝑉𝑎𝑟(𝑋) = 𝑛𝑝𝑞. 

 
Exercise 5. 

We toss a coin 5 times. Calculate the probability that the coin lands on the obverse side: 
a) Twice 
b) At least 4 times 
c) At most 2 times 

𝑛 = 5, 𝑝 = 𝑞 = 0.5, 

Answer: 

a) 𝑃(𝑘 = 2) = (
5
2
) ∙ 0.52 ∙ 0.53 

b) 𝑃(𝑘 ≥ 4) = 𝑃(𝑘 = 4) + 𝑃(𝑘 = 5) = (
5
4
) ∙ 0,54 ∙ 0,51 + (

5
5
) ∙ 0.50 ∙ 0.50 

c) 𝑃(𝑘 ≤ 2) = 𝑃(𝑘 = 2) + 𝑃(𝑘 = 1) + 𝑃(𝑘 = 0) = 

(
5
2
) ∙ 0,52 ∙ 0,53 + (

5
1
) ∙ 0,51 ∙ 0,54 + (

5
0
) ∙ 0,50 ∙ 0,55 

 

I this example 𝐸𝑋 = 5 ∙ 0.5 = 2.5, 𝑉𝑎𝑟(𝑋) = 5 ∙ 0.5 ∙ 0.5 = 1.25 

 

 

2.4.2. Poisson Distribution 

In statistics, a Poisson distribution is a probability distribution that can be used to show how many 
times an event is likely to occur within a specified period of times. In other words, it is a count 
distribution. Poisson distributions are often used to understand independent events that occur at a 
constant rate within a given interval of time. It was named after French mathematician Siméon 
Denis Poisson. 

The Formula for the Poisson Distribution Is 

𝑃(𝑘) = 𝑒−𝜆 ∙
𝜆𝑘

𝑘!
, 

https://corporatefinanceinstitute.com/resources/knowledge/other/total-probability-rule/
https://www.investopedia.com/terms/s/statistics.asp
https://www.investopedia.com/terms/p/probabilitydistribution.asp


Statistics 

118 

• 𝑒 is Euler’s number (e = 2.71828...), 

• 𝑘 is the number of occurrences, 

• 𝑘! is the factorial of 𝑘, 

• 𝜆 = 𝑛 ∙ 𝑝. 

In this distribution 𝐸𝑋 = 𝜆, 𝑉𝑎𝑟(𝑋) = 𝜆 

 

Exercise 6. 

The probability that a new car will break down after 3 years of use is 0.05. 100 car were sold. Count 
the probability of breakdown of: 
a) 2 cars, 
b) At least 2 cars, 
c) At most 2 cars. 

Answer 

𝑛 = 100, 𝑝 = 0.05, 𝜆 = 100 ∙ 0.05 = 5 

a) 𝑃(𝑘 = 2) = 𝑒−5 ∙
52

2!
 

b) 𝑃(𝑘 ≥ 2) = 1 − 𝑃(𝑘 < 2) = 1 − 𝑃(𝑘 ≤ 1) = 1 − (𝑒−5 ∙
51

1!
+ 𝑒−5 ∙

50

0!
) 

c) 𝑃(𝑘 ≤ 2) = 𝑃(𝑘 = 2) + 𝑃(𝑘 = 1) + 𝑃(𝑘 = 0) = 

𝑒−5 ∙
52

2!
+ 𝑒−5 ∙

51

1!
+ 𝑒−5 ∙

50

0!
 

 

𝐸𝑋 = 5, 𝑉𝑎𝑟(𝑋) = 5 
 

 

2.5. Continuous random variable 

Continuous random variables take values from a certain numerical range (a, b). Sometimes even 

from the compartment (-, ).  

Thus, the number of possible values for such a variable is uncountable. 

It follows that the probability that a continuous random variable will take a value equal to a specific 
number equals zero. 

Only the probability that this variable will take a value belonging to some sub-interval of the interval 
(a, b) can be different from zero. 

For this reason, the diagram cannot be used to describe the probability distribution of a continuous 
random variable. 

Its counterpart is the probability density function. 
 
2.5.1. Probability density function 

Each function 𝑓(𝑥) with the following properties: 

f(x)  0 for each value of 𝑥belonging to its domain; 
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The area between the graph of the function 𝑓(𝑥)and the abscissa axis equals 1, ∫ 𝑓(𝑥)𝑑𝑥 = 1
∞

−∞
, 

is the probability density function of some random variable.  

The relationship between the probability density function and the probability that the values of the 
random variable 𝑋 fall within the interval (𝑎, 𝑏). 

 

 

 

2.5.2. Cumulative distribution function of a continuous random variable 

When considering a discrete random variable the definition of the given distribution function 
remains valid. However, now, as shown in the previous figure, the condition 𝐹(𝑥) = 𝑃(𝑋 < 𝑥) for 
𝑥 ∈ 𝑅 means that the value of the distribution function 𝐹(𝑥) is the area between the graph of the 
density function 𝑓(𝑥) and the axis OX in the interval (−∞, 𝑥). 

Formally, it is mathematically written as 𝐹(𝑥) = ∫ 𝑓(𝑡)𝑑𝑡
𝑥

−∞
 

 

 

 

The cumulative distribution function of a continuous random variable is a function: 

• continuous, 

• non-decreasing lim
𝑥→−∞

𝐹(𝑥) = 0, lim
𝑥→∞

𝐹(𝑥) = 1, 

• as for a step random variable: 𝑃(𝑎 ≤ 𝑋 < 𝑏) = 𝐹(𝑏) − 𝐹(𝑎). 
 

=

b

a

dxxfbXaP )()(
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The expected value of a continuous random variable X and the variance are calculated as follows: 

𝐸(𝑋) = ∫ 𝑥𝑓(𝑥)𝑑𝑥
∞

−∞

 

𝑉𝑎𝑟(𝑋) = ∫ (𝑥 − 𝐸(𝑥))
2
𝑓(𝑥)𝑑𝑥

∞

−∞

 

For any 𝑋 and 𝑌 random variables and any constant 𝑎 ∈ 𝑅, the following properties of the expected 
value are true: 

• E(a) = a, 

• E(aX) = aE(X), 

• E(X±Y) = E(X) ± E(Y). 

 
 
3. Normal distribution 

The best known and most widely used continuous distribution is the normal distribution, which 
describes many natural phenomena. It is defined by two values – the mean and the standard 
deviation. Some of its uses are: ROE, People Growth, Inflation Rate, Sales Revenue. Thanks to the 
Central Limit Theorem, most of the phenomena can be approximated by a normal distribution. 

Normally distributed random variables are of particular importance in the statistical analysis. 

The normal distribution is described by the following probability density function:𝑓(𝑥) =
1

√2𝜎2
𝑒𝑥𝑝 [

−(𝑥−𝜇)2

2𝜎2
] 

The plot of this function is called the Gaussian curve. 

The normal distribution density function depends only on two parameters: 

• Expected value , 

• Standard deviation . 

The line 𝑥 = 𝜇 is the symmetry axis of the normal distribution density function plot. The standard 
deviation affects the shape of the graph of this function: the larger it is, the flatter the graph 

 

 

 

 

 

 

 

 

 

 

The fact that the random variable 𝑋 has a normal distribution with the expected value  and 

standard deviation  is written symbolically in the form of 
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X  N(,) 

if X  N(,), then: 

• 68% value of variable 𝑋 is in ( - ,  + ); 

• 95,5% value of variable 𝑋 is in ( - 2,  + 2), 

• 99,7% value of variable 𝑋 is in ( - 3,  + 3). 

The last of the above-mentioned rules is called the three-sigma rule. 

 

Exercise 7. 
As a result of the research, it was found that the height X of cob settling of a certain variety of maize 
is a random variable with a normal distribution with an expected value of 55 cm and a standard 
deviation of 6 cm. Calculate the probability of that  

• X > 60,  

• 40 < X < 70. 

 

Answer 

a) According to the definition of cumulative distribution, we have  

P (X > 60) = 1 – F(60) 

b) P (40 < X < 70) = F(70) – F(40) 

However, the distribution function of the random variable X  N(55, 6) has a rather complicated 
form 

𝐹(𝑥) = ∫ 𝑓(𝑡)𝑑𝑡
𝑥

−∞

 

𝑓(𝑡) =
1

√2 ⋅ 62
𝑒𝑥𝑝 [

−(𝑡 − 55)2

2 ⋅ 62
] 

 

You can use the appropriate tables of the standard normal distribution. 

For this, however, the random variable X must be standardised. 

 

3.1. Random variable with standard normal distribution. 

We say that a random variable𝑋 with a normal probability distribution has a standard normal 
distribution if its expected value is zero and its standard deviation is equal to one, that is,  

X  N(0, 1). 
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3.1.1. Standardisation 

If X  N(, ), then random variable 
𝑋−𝜇

𝜎
 has a standard normal distribution. 

 

Exercise 7. (continuation) 

X  N(55, 6), then 
𝑋−55

6
 N (0, 1) 

• P (X > 60) = 1 – P(X < 60) 

We carry out standardisation 

𝑃(𝑋 < 60) = 𝑃 (
𝑋 − 55

6
<
60 − 55

6
) = 𝑃 (

𝑋 − 55

6
<
5

6
) ≈ 𝐹(0.83) 

 

Where 𝐹 is the standard normal distribution distribution. We read from the tables 

F (0.83) = 0.7967 

Thus P (X > 60) = 1 – 0.7967 = 0.2033. 

• P (40 < X < 70) 
 

By doing likewise, we get  

𝑃(40 < 𝑋 < 70) = 𝑃 (
40 − 55

6
<
𝑋 − 55

6
<
70 − 55

6
) = 𝑃 (−2.5 <

𝑋 − 55

6
< 2.5)

= 𝐹(2.5) − 𝐹(−2.5) 

 

Due to the symmetry of the standard normal distribution density function with respect to the OY 
axis, we have: 

F(-) = 1 – F() for each real number  > 0. 

Thus F(-2.5) = 1 – F(2.5) 

We read from the tables the distribution function of the normal distribution of the standard value 

F(2.5) = 0.9938 

We get: 

𝑃(40 < 𝑋 < 70) = 𝐹(2.5)– (1 − 𝐹(2.5)) = 0.9938 – 1 + 0.9938 = 0.9876 

 
 
4. Two dimensional discrete random variable and its characteristics 

Let X and Y be random variables defined not necessarily on the same probabilistic space. A pair of 
random variables 𝑋, 𝑌 are called a two-dimensional random variable or a two-dimensional random 
vector, and 𝑋 and 𝑌 are their coordinates. 

Two-dimensional random variable (𝑋, 𝑌) that takes a finite or countable number of values (𝑥𝑖 , 𝑦𝑘), 
each with a probability.  

𝑃(𝑋 = 𝑥𝑖, 𝑌 = 𝑦𝑘) = 𝑝𝑖𝑘for 𝑖, 𝑘 ∈ 𝑁,  
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Wherein ∑ ∑ 𝑝𝑖𝑘𝑘 = 1𝑖 , we call a step-type two-dimensional random variable. 

The function which assigns appropriate probabilities 𝑝𝑖𝑘 to the values (𝑥𝑖, 𝑦𝑘), is called the 
probability function of a two-dimensional random variable (𝑋, 𝑌). 

The 𝐹(𝑥, 𝑦) cumulative distributor of a two-dimensional step random variable is given by the formula 

𝐹(𝑥, 𝑦) = ∑ ∑ 𝑝𝑖𝑘𝑦𝑘<𝑦𝑥𝑖<𝑥 . 

If a two-dimensional random variable (𝑋, 𝑌) takes a finite number of values, it is convenient to put 
the values of the probability function in the following table 
 

X/Y 𝑦1 𝑦2 … 𝑦𝑏 

𝑥1 𝑝11 𝑝12  𝑝1𝑏 

𝑥2 𝑝21 𝑝22  𝑝2𝑏 

…     

𝑥𝑎 𝑝𝑎1 𝑝𝑎2  𝑝𝑎𝑏 

 

We say that the probability distribution of a two-dimensional step random variable has been 
determined when its distribution function or probability function is known. 

The boundary distribution of a random variable 𝑋 in the distribution of a two-dimensional discrete 
random variable (𝑋, 𝑌) is defined as: 

𝑝𝑖. = 𝑃(𝑋 = 𝑥𝑖) = ∑ 𝑝𝑖𝑘𝑘  dla 𝑖 ∈ 𝑁.  

Similarly, we define the boundary distribution of a random variable 𝑌 : 

𝑝.𝑘 = 𝑃(𝑌 = 𝑦𝑘) = ∑ 𝑝𝑖𝑘𝑖  dla 𝑘 ∈ 𝑁.  

X/Y 𝑦1 𝑦2 … 𝑦𝑏 𝑝𝑖. 

𝑥1 𝑝11 𝑝12 … 𝑝1𝑏 𝑝1. 

𝑥2 𝑝21 𝑝22 … 𝑝2𝑏 𝑝2. 

… … … … … … 

𝑥𝑎 𝑝𝑎1 𝑝𝑎2 … 𝑝𝑎𝑏 𝑝𝑖. 

𝑝.𝑘 𝑝.1 𝑝.2 … 𝑝.𝑘 1 

 

Let g be a continuous real function of two real variables and let (𝑋, 𝑌) be a two-dimensional random 
variable. Then 𝑍 = 𝑔(𝑋, 𝑌) is a random variable. In particular, the random variables are sums and 
products of the random variables. 

If (𝑋, 𝑌) is a random variable of a step type, then the expected value of a random variable 𝑍 = 𝑔(𝑋, 𝑌) 
is given by the formula 

𝐸(𝑔(𝑋, 𝑌)) = ∑ ∑ 𝑔(𝑥𝑖 , 𝑦𝑘)𝑝𝑖𝑘𝑘𝑖 :  

 

For 𝑍 = 𝑔(𝑋, 𝑌)= X or 𝑍 = 𝑔(𝑋, 𝑌) = 𝑌 
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We obtain 

𝐸𝑋 =∑𝑥𝑖𝑝𝑖.
𝑖

, 𝐸𝑋2 =∑𝑥𝑖
2𝑝𝑖., 𝑉𝑎𝑟(𝑋) = 𝐸𝑋

2 − (𝐸𝑋)2

𝑖

 

 

𝐸𝑌 =∑𝑦𝑘𝑝.𝑘
𝑘

, 𝐸𝑌2 =∑𝑦𝑘
2𝑝.𝑘, 𝑉𝑎𝑟(𝑌) = 𝐸𝑌

2 − (𝐸𝑌)2

𝑘

 

 

If 𝑋 and 𝑌 are random variables, then their covariance is a number defined by one of the formulas: 

𝑐𝑜𝑣(𝑋, 𝑌) = 𝐸([𝑋 − 𝐸(𝑋)][𝑌 − 𝐸(𝑌)]) 

𝑐𝑜𝑣(𝑋, 𝑌) = 𝐸(𝑋𝑌) − 𝐸(𝑋)𝐸(𝑌). 

If random variables 𝑋 i 𝑌are independent, then 𝑐𝑜𝑣(𝑋, 𝑌) = 0. 

The correlation coefficient of the random variables 𝑋 and 𝑌 is determined by the formula: 
 

𝑟(𝑥, 𝑦) =
𝑐𝑜𝑣(𝑋, 𝑌)

√𝑉𝑎𝑟(𝑋)√𝑉𝑎𝑟(𝑌)
 

 

Properties of the correlation coefficient: 

• 1 ≤ 𝑟(𝑥, 𝑦) ≤ 1 
• If 𝑋 and 𝑌are independent, then 𝑟(𝑥, 𝑦) = 0 

• |𝑟(𝑥, 𝑦)| = 1 ⟺ 𝑃(𝑌 = 𝑎𝑋 + 𝑏) = 1 

The variables for which the correlation coefficient equals 0 are said to be uncorrelated. 

 
Exercise 8. 

In the table we have a distribution of two-dimensional random variable. Find a correlation 
coefficient. 

X/Y 1 2 

0 0,3 0,3 

1 0,2 0,2 

 

First, we have to find marginal probabilities of variable X and Y. 

 

So we have to add up probabilities in rows and in columns. 

X/Y 1 2 sum 

0 0,3 0,3 0,6 

1 0,2 0,2 0,4 

Sum 0,5 0,5 1 
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So: 

𝑥𝑖 0 1 

𝑝𝑖. 0,6 0,4 

 

And: 

𝑦𝑖 1 2 

𝑝.𝑘 0,5 0,5 

 

Then: 

‒ 𝐸𝑋 = 0 ∙ 0.6 + 1 ∙ 0.4 = 0.4 

‒ 𝐸𝑋2 = 02 ∙ 0.6 + 12 ∙ 0.4 = 0.4 

‒ 𝑉𝑎𝑟(𝑋) = 0.4 − 0.42 = 0.24 

‒ 𝐸𝑌 = 1 ∙ 0.5 + 2 ∙ 0.5 = 1.5 

‒ 𝐸𝑌2 = 12 ∙ 0.5 + 22 ∙ 0.5 = 2.5 

‒ 𝑉𝑎𝑟(𝑌) = 2.5 − 1.52 = 0.25 

‒ 𝐸𝑋𝑌 = 0 ∙ 1 ∙ 0.3 + 0 ∙ 2 ∙ 0.3 + 1 ∙ 1 ∙ 0.2 + 1 ∙ 2 ∙ 0.2 = 0.6 

‒ 𝑐𝑜𝑣(𝑋, 𝑌) = 0.6 − 0.4 ∙ 1.5 = 0 

‒ 𝑟(𝑥, 𝑦) =
0

√0.24√0.25
= 0 

 

Variables 𝑋and 𝑌 are independent.  
 

Probability and statistics are two branches of mathematics that are highly related, so they are often 
studied together since statistical analysis often involve the use of probability distributions. There 
are also many aspects of probability theory that involve topics that are almost entirely 
mathematical.  
 
 

Sample tasks 

1. We throw the ball 20 times into a basket. What is the probability that there will be: 

‒ 7 successful throws, 

‒ At most 10 successful throws, 

‒ At least 5 successful throws. 
 

2. The probability that a new car will break down after 3 years of use is 0.05 

100 cars were sold. What is the probability that there will be: 

‒ 5 broken cars, 

‒ 10 broken cars, 

‒ More the 3 broken cars, 

‒ Less than 7 broken cars. 
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3. There are machines of type A and machines of type B in the plant. They produce 40% and 60% of 
the items, respectively, with machines of type A producing 2% of defective items and machines 
of type B producing 4% of defective items. One item was taken randomly. Calculate the 
probability that this item is:  
a) defective, 
b) manufactured by a type A machine if known to be defective. 

 
4. We have a distribution of a random variable X. 

𝑥𝑖 -2 0 1 2 

𝑝𝑖 0.1 0.2 0.4 A 

 

Calculate: 

‒ 𝐴 

‒ 𝑃(𝑋 < 1.5) 

‒ 𝑃(𝑋 > 0.2) 

‒ 𝐸𝑋 

‒ 𝑉𝑎𝑟(𝑋) 

‒ 𝐸𝑍,𝑤ℎ𝑒𝑛 𝑍 = 3𝑋 − 2. 
 
5. We have two-dimensional random Variable taken from a table. What is a value of correlation 

coefficient? 

X/Y 1 2 3 4 6 

-1 0.1 0.1 0 0.3 0.15 

1 0.05 0.15 0.1 0.05 0 

 
 
Examples of questions: 

1. Define a random variable. 

2. What is it and how do we calculate the variance of a random variable? 

3. When the correlation coefficient equals 0? 

 
 
 
Lecturer:  
Agnieszka Szpara, PhD 

e-mail address: agnieszka.szpara@pwsz.nysa.pl 

mailto:agnieszka.szpara@pans.nysa.pl
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Course: Accounting 

Field of study: Economics 

Form of classes and number of hours: lecture 30 h 

Number of ECTS credits: 2 

Learning outcomes: 

After reading this guide, you will understand the outline of accounting, which is crucial in business 
and which is based on financial law. The course will explain how the accounting system works, the 
types of accounting books are and how the double-entry principle works on business transactions. 

The student will understand how to account for transactions, how to value assets, liabilities, 
capital, revenues and costs and finally will be able to prepare basic financial statement. 

Evaluation method of learning outcomes: 
‒ tasks (work to do by students), 
‒ test,  
‒ exam.  
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1. Introduction 

Accounting is a system that has its own rules, techniques, principles underlying financial 
statement. 
The role of an accounting system is to record monetary effects and create information about them 
for different users group. 
This guide will: 

‒ explain the context and purpose of accounting system, 
‒ define the qualitative characteristics of financial information, 
‒ demonstrate the use of double-entry principle, 
‒ help to record transactions and events, 
‒ explain how to prepare basic financial statements. 

This guide is intended to assist students in going through accounting in the application of double-
entry technique and the preparation of financial statements. 
 
 

2. Context and purpose of financial accounting 

Financial accounting is a system for recording, analysing, summarising and presenting financial 
data. Financial data are the actual transactions carried out by an enterprise, for example sales of 
goods and services, purchases of goods and services, payments for goods. 

All these transactions are recorded in books of prime entry. 

The transactions are then analysed in the books of prime entry and the totals are recorded in the 
general ledger accounts (so called T-accounts). 

Finally, the transactions are summarised and presented in the financial statements. 

Financial accounting is a method of reporting the financial performance and financial position of 
an enterprise, it also provides historical information. This system will not satisfy the information 
needs of persons not involved in running the business − these persons need information from 
management accounting. 

Financial accounting is carried out by all business entities, for example by limited liability 
companies. 
 
 
3. Users of financial statements and their needs 

There are many groups of people, who may to be interested in financial information about the 
performance and position of a company.  
These groups are: 
a) The company’s managers, who supervises the day-to-day operations of the company need the 

actual information for planning and control decisions in order to manage the business 
effectively and make the right decisions. 

b) The company’s shareholders, who want to assess how well its management is performing, how 
profitable the business is and how much profit they can withdraw for their own use. 

c) Suppliers and customers, suppliers who supply goods for the company on credit, want to know 
about the ability to pay its obligations. Customers need to know whether there is any danger to 
scale down or close down the business. 
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d) Banks and other providers of finance to the company who provie short- and long-term 
financing by lending, so they need to know whether the company can maintain interest 
payments, repay the loan. 

e) The taxation authorities will receive the information they need to make tax assessments. 

f) Company employees who want to know whether the company is a secure source of their wages 
and salaries, which depend on its financial situation. 

g) Financial analysts need information for their clients, to advise investors. 

h) The government and its institutions are concerned with providing a basis for national statistics. 

i) The public has different needs, such as the provision employment, the impact of the entity on 
the creation of local suppliers, or on the environment.  

 
 

4. Main elements of financial statements 

Financial statement is a collection of summary-level reports about an organization’s financial 
results, financial position and cash flow. The audited entities are obligated to prepare the most 
complex financial statement which consists of the five elements: statement of financial position 
(the balance sheet), the statement of profit or loss (the income statement), statement of changes 
in equity, cash flow, additional information. For the non- audited businesses, the financial 
statement consists of statement of financial position (the balance sheet), the statement of profit 
or loss (the income statement), additional information. The outline of the financial statement is 
presented in annex no 1. 
 

The basic elements of financial statements are the statement of financial position and profit and 
loss statement. Each position of financial statements is valued. 

The directors are responsible for the preparation of the company’s financial statements. 

The statement of financial position is a statement of all assets and all the liabilities held by an 
entity at a given date.  

Assets, according the IASB’s Conceptual Framework for Financial Reporting, are resources 
controlled by an entity as a result of past events and from which future economic benefits are 
expected to flow to the entity. 

Examples of assets include factories, office buildings, machinery, vehicles, office equipment, cash, 
material and goods. 

Some assets are held and used on a long-term and short-term basis. Buildings, machinery, vans, 
trucks are used for many years in operation before they wear out. 

Other assets are held for a short time, for example cash or materials. 

The IASB’s Conceptual Framework for Financial Reporting defines a liability as a present obligation 
of an entity arising from past events, the settlement of which is expected to result in an outflow 
from the entity of resources that include economic benefits. 

Examples of liabilities are trade liabilities which are amounts owed to suppliers for goods 
purchased on credit, money owed to tax authorities, a bank overdraft. 

Some liabilities are due to be repaid in the short term and some in the long term. 
 

Capital or equity 

Equity is the remaining share of an entity’s assets after deducting all its liabilities. 
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Equity refers to the money invested by the owners in the business. In a limited liability company 
the equity is share capital – it takes a form of shares. 
 

The statement of financial position is also called a balance sheet. In this statement total assets will 
be equal to the total liabilities and capital. 
An example of the balance sheet is shown below. 
 
A statement of financial position as at 31st December 20XX 

Assets ($)   100 000 

Plant and machinery    60 000 

Inventory    22 000 

Receivables     18 000 

Cash and bank account      10 000 

Total assets   100 000 
 

Capital ($) 

Share capital     50 000 

Profit for the year  15 000 
 

Liabilities ($) 
Bank loan  15 000 

Bank overdraft   5 000 

Trade payables   12 000 

Tax payables    3 000 

Total capital plus liabilities  100 000 
 

A profit and loss statement is a list of revenues (income) earned and costs (expenses) incurred 
during an accounting period. If an entity had more revenue than expenses it makes a profit, if vice 
verse it makes a loss. 
 

Revenue are increases in economic benefits (for example cash or other assets) arising from the 
basic operating activities of an entity (trading activities, production activities, service activities). 
Costs are decreases in economic benefits during the economic period in the form of outflows of 
assets or incurrence of liabilities that lead to a decrease in equity. 
 

The form of the profit and loss statement is presented below. 
Position in $ 

Revenue    200 000 

Cost of goods sold   120 000 

Gross profit    80 000 

Other expenses   30 000 

Net profit    50 000 

 
 

5. Qualitative characteristics of financial information 

In preparing financial statements it is necessary to comply with accounting rules. 
The most important underlying assumption underlying the financial statements is the going 
concern assumption. This assumption states that an entity will continue its basic activities for at 
least the next 12 months. This means that the entity will not scale down or cease its operations. 

Another important rule in preparing the financial statements is the accruals assumption. 
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This means that the effects of transactions are recognised in the financial statements when they 
occur. All transactions are recorded in the accounting records to which they relate. 

The accruals assumption of accounting is related to the matching convention, which requires that 
revenues earned must be matched with the expenditure incurred to obtain it. 

For the preparation of the financial statements it is necessary to apply the prudence concept. It 
requires that an entity operates under conditions of uncertainty, so that assets or income are not 
overstated and liabilities or expenses are not understated. 

The second important rule is the business entity concept, which means that an entity is separate 
entity from its owners when preparing financial statements. 
 
The information contained in the financial statements should be useful to users and should have 
the following qualitative characteristics: 
1. Comparability – information should be produced in a consistent manner so that valid 

comparisons and statements can be made with previous periods. 
2. Understandability – information can be difficult to understand if it is incomplete or contains 

too much details. 
3. Relevance – means that the information provided satisfies the needs of users and can evaluate 

both past and present and future events. 
4. Consistency – means that an entity should value assets, capital liabilities, classify costs and 

present profit from one period to the next in the same way. 
5. Faithful representation – information in financial statements should be complete, neutral (not 

manipulated to influence user’s decision) and error-free (accurate, without errors or 
omissions). 

 
 
6. Double-entry principle, ledger accounts system, books of prime entry 

Economic transactions are recorded on source documents, e.g. sales or purchase invoices, goods 
receipt note (prepared by the entity’s warehouse for goods received), goods dispatch note (issued 
by the entity’s warehouse for goods sent out to a customers), receipt (cash sales), credit note 
(negative invoices for returned goods). 
 

Books of prime entry are books in which an accountant records transactions. 
 

The main books of prime entry are: 
a) sales day book which lists of invoices and credit notes sent to customers, it is the book for 

credit sales, 
b) purchase day book which is a credit purchase book, it records all invoices that the entity 

receives, 
c) sales returns day book which records all credit notes when customers return goods, 
d) purchase returns day book which records credit notes received when goods are sent back to 

its suppliers by the company for some reason, 
e) journal which records other transactions such as depreciation, payroll, error correction, 
f) cash book which records all transactions that go through the bank account. 

 
When a list of all transactions is placed in the various books of prime entry, then all transactions 
are summarised and posted to the general ledger accounts. All accounts are collected in the 
general (nominal) ledger. 
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The nominal ledger contains all accounts for assets, liabilities, capital income and expenditure, 
profit or loss. Examples of accounts in the nominal ledger: 

‒ Plant and machinery at cost, 
‒ Land and buildings at cost,  
‒ Accumulated depreciation for plant and machinery, 
‒ Materials, 
‒ Goods for resale, 
‒ Cash at bank,  
‒ Cash, 
‒ Trade receivables, 
‒ Trade payables, 
‒ Share capital, 
‒ Premium capital, 
‒ Bank loan, 
‒ Wages, 
‒ Depreciation, 
‒ Revenues. 

 
 

Apart from the main accounts in the nominal ledger in the financial system, we use detailed 
accounts: 

a) for each supplier from which the entity purchases assets like goods or services on credit, 
b) for each client to whom the entity sells goods or services on credit. 
 

The detailed accounts are located in the payables ledger and the receivables ledger which 
contains accounts for each supplier or client. In this way the entity knows how much it owes to the 
each supplier or how much money is due from each client. 
 

A ledger account has two sides – the left is the debit side and the right is credit side. Each account 
has a header at the top. Each entry should have the date the transaction originated, the date the 
transaction was recorded, its description and value. 

Account name 

Debit side Credit side 

   
Record as a debit 

entry (DR) 
Record as a credit 

entry (CR) 

 
An asset, liability, expense or sale account works like below: 
 

Asset account 

Debit side Credit side 

   
An increase in an 

asset 
A reduction in an 

asset 
 
 

Equity or liability account 

Debit side Credit side 

   
A reduction in an 
equity or liability 

An increase in an 
equity or liability 
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Expense account 

Debit side Credit side 

   
An increase in an 

expense 
A reduction in an 

expense 
 
 

Sale account 

Debit side Credit side 

   
A reduction in a 

sale 
An increase in a 

sale 

 
To transfer amounts from the books of prime entry into the nominal ledger, a method called 
double entry is used. This means each transaction is recorded twice, so that any debit is balanced 
by a credit. If we use accounts form the receivable or payable ledger to register transaction 
according to the clients or suppliers, we put the value on the same side as on the main account ‒ 
Total receivables account or Total payables account. 
 

A debit entry increases assets, decreases liabilities, increases expenses, while a credit entry 
decreases assets, increases liabilities, increases income. 
 

Examples of recording transactions 

Description Debit record (DR) Credit record (CR) 

Purchasing raw materials from 

Supplier X with a value of $500 on 

credit 

Materials Trade payables 
And in the payables ledger: 
Supplier X account 

Purchasing a vehicle with a value 
of $12 000 on credit 

Non-current assets Sundry payables 

Selling finished goods to client A 
with a value of $1000 for 1500 on 
credit 

Trade receivables (1500) 
And in the receivables ledger: 
Client A account 
 
Cost of good sold (1000)  

Sales (1500) 
 
 
 
Finished goods (1000) 

Paying telephone bill External services (cost) Cash 

Loan raised from bank Cash at bank Bank loan 

 
 
Example how works the double entry rule (using T-accounts): 
 
1. In December 20X1 Tom sets up the business by putting 40 000$ into a bank account. 

 
A bank account  Capital 

1) 40 000     40 000(1 

       
       

 
 



Marta TARGOWICZ 

135 

2. Tom buys goods for resale form supplier Z for $20 000 paying in cash $5 000 and the rest on 
credit. 

 

Goods for resale  Cash  

Total trade 
payables  Supplier Z account 

2) 20 000     5000 (1    15000 (1    15000 (1 

               
               

 
3. Tom sells some goods to client X for resale costing $17 000 for $25 000 on credit. 
 

Goods for resale  

Total trade 
receivables  Client X account 

2) 20 000 17000 (3  3)17 000   3) 17 000  
           
           

 
At the end of an accounting period it is necessary to close each account and value the balances on 
every account. The balance on the the account is the difference between the total value of the 
debit records and the total value of the credit records. 

If the total debits exceed the total credits, there is a debit balance. 

If the total credits exceed the total debits, there is a credit balance. 

The balance at the end of an accounting period is called carried down (c/d), which is transferred at 
the beginning of the next accounting period and is called brought down (b/d). 

 

Example (continuing above): 
 

On 31 December 20X1: 

   

Goods for resale 

2) 20 000 17000 (3 

20 000  17 000 

  3 000 c/d 

  debit balance 

20 000 20 000 
 

on 1 January 200X2: 

  

           Goods for resale 

b/d 3 000  
debit balance   

 
Assets have the debit balances at the end of the accounting period, but equity and liabilities have 
the credit balances. 
 
 
7. Tangible non-current assets 

Non-current assets are assets which are used by an entity over a longer period of time (at least 
next 12 months). Non-current assets include tangible assets and intangible assets. 
Tangible non-current assets are those that have a physical form. 
The issue of tangible non-current assets is addressed in International Accounting Standard (IAS) 16 
Property, Plant and Equipment. 
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According to IAS 16 these assets include: 
‒ assets held by an entity for use (for production, supply services, administration purposes), 
‒ assets expected to be used during more than one period. 

 

Tangible non-current assets must be valued initially at cost, which means: 
a) purchase price, including duties and fees paid, excluding trade discount and sales tax paid, 

Plus: 
b) cost of initial delivery and handling, 
c) installation and assembly costs, 
d) tests costs, 
e) personnel costs related to the construction or acquisition of assets (excluding employee 

training costs, which are expenses as incurred). 
 

When these existing assets are improved, their value must be increased by the cost of: 
a) modifications, when an item of plant will be used longer then originally intended or has an 

increased capacity, 
b) machine upgrade to improve the quality of production, 
c) Other costs that result in a large reduction in the cost of operating the facility. 

 

During use these assets, an entity accrues depreciation. There are two methods of depreciation: 
‒ straight line method, 
‒ reducing balance method. 

 

Depreciation is an expense that is calculated over estimate useful life of an asset. To estimate the 
useful life we need to know: 

‒ the expected physical wear and tear of each type of these assets, 
‒ ageing (due to technological improvements in production, reduction in demand for the 

product made by the asset), 
‒ other factors that limit the use of the assets. 

The useful life should be reviewed at least once a year (at the beginning of the year) and then the 
depreciation rates should be adjusted from the original estimates. 

Depreciation is a means of spreading the cost of non-current asset over its useful life. 

In order to calculate depreciation, it is necessary to estimate the residual value which means the 
amount, which is the amount the business expects to obtain for the asset at the end of its useful 
life. 

Depreciation is charged to the profit and loss statement each financial year and deducted from the 
balance of non-current assets to obtain the carrying amount. 

Carrying value of the asset = cost of asset – accumulated depreciation of asset 

The straight-line method is the most common method of depreciation, it can be used for every 
kind of these assets. 

It assumes the same rate of depreciation each year, so the carrying value of the asset decreases at 
a constant rate. 

According to this method the annual depreciation is calculated as follows: 
(Cost of assets – residual value)/expected useful life of the asset 

 
Example 1. 
A non current asset with a value of 40 000 and an estimated life of 10 years will be depreciated at 
the rate of $40 000/10 years = $4 000 per year. 
Therefore, the carrying amount at the end of each year: 
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At the beginning of the useful life: 
1 year  $40 000 

2 year $36 000 (40 000-4 000) 
3 year  $32 000 (40 000-8 000) 
… 

10 year  $4000 (40 000-36 000) 
11 year $0 (40 000-40 000) 
If its residual value differs from zero, it will be as follows: 
 
 
Example 2. 
A non-current asset with a value of $25 000 has an estimated useful life 4 years and a residual 
value of $5 000. The annual depreciation will be: ($25 000-$5 000)/4 years = $5 000 per year. 
At the beginning of its life: 
1 year  $25 000 

2 year $20 000 (25 000-5 000) 
3 year  $15 000 (25 000-10 000) 
4 year $10 000 (25 000-15 000) 
5 year  $5 000(25 000-20 000) 
The other method of depreciation is the reducing balance method. According to this method, the 
annual depreciation charge is a fixed percentage of the carrying amount of the asset. 
 
 

Example 3. 
An asset with a value of $40 000 and a rate of 40% is depreciated using the reducing balance 
method. Its estimated residual value is 8 640. 

Years Depreciation base (carrying 
amount) 

Depreciation Accumulated 
depreciation 

1 40 000 16 000 16 000 

2 40 000 - 16 000 = 24 000 9 600 25 600 

3 40 000 - 25 600 = 14 400 5 760 31 360 

4 40 000 - 31 360 = 8 640 3 456 34 816 

 

When a non-current asset is sold, the entity recognises a profit or loss on disposal. 
The sales price of the asset is revenue and it carrying amount is an expense. 
 
 
Example 4. 
The entity purchased the machine on 1st January 2017 for $36 000. It has an estimated life of 5 
year and an estimated residual value of $6 000. After 4 years it was sold for $15 000. 
Calculate the profit or loss on the disposal. 
 

Depreciation per year = ($36 000 - $6 000)/ 5 years = $6 000 

Cost of asset     $36 000 

Minus accumulated depreciation (after 4 years)  $24 000 

Carrying amount at the date of disposal   $12 000 

Sales price      $15 000 

Profit on disposal     $3 000 
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The most common transactions for tangible non-current assets − ledger entries are as follows: 

Description Debit entry (DR) Credit entry (CR) 

Purchase of tangible non-current 
asset on credit 

Tangible non-current asset Sundry payables 

Improvement of non-current assets Tangible non-current asset Sundry payables 

Repair and maintenance costs of 
tangible non-current assets 

External services (cost) Sundry payables 

Revaluation of non-current assets Tangible non-current asset Revaluation surplus 

Depreciation Depreciation (cost) Accumulated depreciation 

Disposal of tangible non-current 
assets (original cost $20 000, with 
accumulated depreciation 50%, with 
a value of $10 000 is sold for $12 000) 

Accumulated depreciation 
$10 000 

Cash 1$2 000 

Tangible non-current asset 
($20 000) 

Disposal of tangible non-
current assets (profit $2 000) 

 
 
8. Intangible non-current assets 

Intangible non-current assets are assets for long term use that have no physical form. Intangible 
assets consist of: 

‒ goodwill, 
‒ intellectual rights (patents, performance and authorship rights), 
‒ research and development costs (R&D costs). 

 

The issue of intangible non-current assets is addressed in International Accounting Standard (IAS) 
38 Intangible Assets. 
 

Under IAS 38, intangible assets are amortised over their useful lives. Amortisation is calculated in 
the same way as tangible assets: 
 

Cost – residual value 

------------------------- 
Estimated useful life 

The double entry for amortisation is as follows: 
Debit entry (DR) amortisation (cost) 
Credit entry (CR) accumulated amortisation 

 
For example:  
A patent costing $25 000$ will be used for the next 5 years. The annual amortisation will be 
$25000/5 years = $5 000 per year 

 
Research and development costs 

Research costs include all activities aimed at acquiring new knowledge in order to create new or 
improved products, services or to implement new methods within the company, which represent 
costs in the period in which they are incurred. They are presented in the profit and loss statement. 
Development costs that are related to the application of new knowledge to the design of new 
products, services, processes are intangible assets.  
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They include activities such as: 
‒ design, construction and testing of prototypes, 
‒ design, construction and testing of new or improved materials. 

Research and development costs include all costs relating to: 
‒ remuneration of personnel involved in R&D activities, 
‒ costs of materials and services used in R&D activities, 
‒ depreciation of equipment used in R&D activities, 
‒ Other costs that incurred in R&D activities. 

 
The most common transactions for intangible non-current assets − ledger entries are as follows: 

Description Debit entry (DR) Credit entry (CR) 

Purchase of intangible non-current 
assets on credit 

Intangible non-current asset Sundry payables 

Amortisation Amortisation  Accumulated amortisation 

Disposal of intangible non-current asset 
(original purchase price $2 500, with 
accumulated amortisation 2 000, value 
$500 sold for $200) 

Accumulated amortisation            
$2 000 

Cash $200 

Tangible non-current asset 
disposal (loss $200) 
 

Intangible non-current assets 
($2 500) 

 

 
 
9. Inventory 

Inventories are one of the common current assets which include: materials, goods for resale, 
finished goods, work in progress. The presentation and valuation of inventories are covered by 
International Accounting Standard 2: Inventories. 

The entries in the ledger relating to inventories are as follows: 
The initial value of materials and goods for resale includes the price the entity pays for them and 
the inward transport cost (delivery costs).  

When the entity issues materials for production or goods for sale they will be valued by one of the 
techniques as: 
FIFO (firs in first out): according to it, materials are consumed in the order they are received. 
LIFO (last in first out): assumes that materials are used from the last delivery. 
AVCO (average cost): assumes the average price is taken of consumed materials. 
 
Under the IAS 2, the LIFO method is not allowed. 
 
Example of the FIFO and AVCO methods. 
 

    Units unit cost total cost 

Opening balance 1st January 200 4.00     800 

Receipts 4th January  350 3.80  1 330 

Receipts 7th January  500 3.50  1 750/total value = $4280 

Issues 10th January           1000  
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The receipts of materials, according to LIFO method:  
500 ∙ 3.50 + 350 ∙ 3.80 + 150 ∙ 4.00 = 1750 + 1330 + 600 = $3680 

The closing inventory, according to LIFO method: 50 ∙ 4.00 = $600 

To use this, it is necessary to calculate average cost per unit = $4 280/1050 units = $4,08/unit 

Material receipts, according to AVCO method: 
1000 units ∙ $4.08/unit = $4080 

The closing inventory, according to AVCO method: 
50 units ∙ 4.08 = $200 

 
During the year, the materials or goods may deteriorate, become worthless or be discarded, 
become obsolete or be stolen or lost and then their value is nil. The entity must then write them 
down to zero if there are worthless or to their current market value (net realisable value NRV). The 
net realisable value is often lower than the cost due to a decrease in demand and a decrease in 
the sales price. 
 
Example 

A clothing company $4 400 worth of merchandise in inventory. At the end of the accounting 
period, its net sales price is only $3 000, so the value in the financial statements will be $3 000. 
The company must write off the value of $1 400 as an impairment cost. 

The inventory, according to IAS 2, should be measured at historical cost (purchase price plus 
delivery costs). The use of historical cost is sometimes excluded because the selling price of 
inventories is lower, in which case inventories should be measured at the lower of cost and selling 
price. 
 
For example: inventory includes 4 000 units of fashion goods. The purchase price was $100, but 
because they are out of fashion, the current sales price is $40, the value of inventory will be:  

4 000 units ∙ $40 = $160 000 net realisable value 

4 000 units ∙ (100 – 40) = $240 000 is impairment costs. 

The original cost of the inventory was: 4 000 units ∙ $100 = $400 000. 

The value $160 000 will appear in the statement of financial position. 

 
The most common transactions for inventory − ledger entries are as follows: 

Description Debit entry (DR) Credit entry (CR) 

Purchase of materials on credit Materials (inventory) Trade payables 

Purchase of materials for cash Materials (inventory) Cash 

Issued materials for production Used materials (cost) Materials (inventory) 

Goods (or materials) written off Impairment cost (other operating cost) Goods (materials) 

Sales goods on credit (goods 
worth $4 000 for $5 000 

Cash (5 000) 

Cost of goods sold (4 000) 

Revenues (5 000) 

Goods (4 000) 
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10. Capital 

The basic capital in a limited liability company is share capital. The company issues shares at par 
value (face value, legal value, nominal value). 
Share capital is a capital paid in excess of par value. If the issue value is higher than the nominal 
value it is premium capital (it means that the company performs well). 
 
Example 

LLC issues 10 000 shares with nominal value of $1 for $1,20. What is the value of share capital and 
share premium? 

Share capital = 10 000 ∙ $1 = $10 000 

Share premium = 10 000 ∙ (1,20-1,00) = $2 000 
 

The revaluation surplus is the result of a revaluation to the upside of a non-current asset. It is a 
reserve capital. 
 

Reserve capitals are statutory reserves and include share premium and revaluation surplus. These 
statutory reserves are created by law and are not available for the payment of dividends.  
 
 
Example 

LCC has a share capital of $200 000 (400 000 shares with par value of $0,50$) and a premium 
capital $40 000$ (400 000 shares of $0,10 surplus). The company has declared an ordinary 
dividend of 10%. 
Therefore, the dividend is: $200 000 ∙ 10% = $20 000 

 
Non-statutory reserves are reserves created from profits and allocate in to dividends. 
Example:  
Profit after taxation   $250 000 

Dividend    $50 000 

Reserve capital   $20 000 

Retained earnings   $180 000 

 
In practice, not all profits are distributed as dividends, some are retained within the company to 
finance future activities. 
 
 
The most common transactions for capital − ledger entries are as follows: 

1 000 ordinary shares of $1 each, 
issued for $1,50 

Cash $1 500 Share capital $1 000 

Share premium $500 

Tax charged against profit Profit and loss account (P/L) Taxation 

Tax paid Taxation Cash 

Loan granted Cash (bank account) Loan 

Interest on loan Interest (cost) Interest payable 
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11. Liabilities 

A liability – according to IAS 37 – is the obligation of an entity to transfer economic benefits as a 
result of past transactions or events. 
When an entity sells goods, services on credit, trade payables are created, otherwise – when non-
current assets or financial assets are sold – the sundry payables are recognised. 
Trade payables in the statement of financial position are short-term liabilities (both up to 12 
months and over 12 months). Sundry payables are either short- or long-term liabilities, this 
depends on when they arise, e.g. if up to 12 months, they are short-term liabilities. 
A provision is a liability of uncertain amount and maturity. To present a provision in a statement of 
financial position, an entity can estimate its reliable amount. 
The double entry for a provision is: 
DR Expenses CR Provision 

During the year, the entity should adjust the amount of the provision, so it is sometimes necessary 
to calculate an increase or decrease in the provision. 
 
Example provision valuation: 
LCC sells its goods under a warranty of the first twelve months after purchase. Past statistics on 
repairs to goods help the entity in calculating the provision: 
% of goods sold defects   cost of defects ($) 
80   none    0 

15   minor    20 000   

5   major    40 000 

 
The value of provision = 80% ∙ 0 + 15% ∙ $20 000 + 5% ∙ $40 000 = $3 000 + $2 000 = $5 000 

 
The provision $5 000 will be presented in liabilities group in the statement of financial position. 
 

Accruals are part of liabilities. Accruals are liabilities on which the amount and timing of the 
payment are certain, they arise when a company pays for goods or services received in the current 
period that have not be invoiced by the suppliers. Trade payables – as opposed to accruals – are 
payables for purchased goods or services received during the period for which an invoice was 
issued. 
Despite of the absence of an invoice, an accrual is more reliable than a provision.  
The double entry for the creation of accruals is: DR Costs CR accruals. 
 
 
 
12. Preparing basic financial statements 

The company commenced its activity with $5000 which was deposited into a business bank 
account. The following transactions took place during the first financial year: 

a) Purchase of goods on credit   $8 000 

b) Payment on account of trade payables $6 000 

c) Sales (half of goods) on credit                $6 000 

d) Cash received from trade receivables  $3 500 

e) Other expenses in cash    $1 000 

f) Non-current assets purchase on credit $12 000 
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The Bank granted an overdraft facility of up to $2 000. 
Prepare a profit ad loss account for the financial year and a statement of financial position as at 
the end of the year. 
 
 

Description Debit account Credit account 

a. establishing business Cash at bank 5 000 Capital 5 000 

b. purchases of goods on credit Goods (Inventory) 8 000 Trade payable 8 000 

c. payment on account of trade 
payables 

Trade payables 6 000 Cash at bank 6 000 

d. sales on credit Trade receivables 6 000 Cost 
of goods sold 4 000 

Revenue 6 000    Inventory 
(Goods) 4 000 

e. cash received from trade 
receivables 

Cash 3 500 Trade receivables 3 500 

f. other expenses in cash Other expenses 1 000 Cash at bank 1 000 

g. non- current assets 
purchased on credit 10 000, by 
cash 2 000 

non-current assets 12 000 Sundry payables 10 000 Cash at 
bank 2 000 

 
 
 

Profit and loss statement: 
Revenue   6 000 

Cost of goods sold  4 000 

Gross profit   1 000 

Expenses    1 000 

Profit for the year  1 000 

 
Statement of financial position as at the end of the year: 
Assets ($)    18 500 

Non-current assets   12 000 

Current assets: 
Goods     4 000 

Trade receivables   2 500 

 
Capital and liabilities ($)  18 500 

Capital 
At the beginning of the year  5 000 

Profit for the year   1 000 

At the end of the year  6 000 

Current liabilities 

Sundry payables   10 000 

Bank overdraft   500 

Trade payables   2 000 
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Requirements for crediting the course 
 

Test (example) 
 
1. An entity purchases 200 goods at a resale cost of $8 per unit. It then sells 18 of them at $14 per 

unit. How much has it earned if its management and sales costs are $25. 
Prepare an income statement and a balance sheet. 

 
2. Write these entries on the T-accounts: 

Trade Receivables: 
Balance b/d $6 000 

Sales: $12 000 

Amount received from customers $15 000 

Calculate: balance c/d 
 

Trade Payables: 
Balance b/d $8 500 

Purchase: $10 500 

Money paid to the supplier (according to received invoice) $3 800 

Calculate: balance c/d 
 

3. Which double entry should be used to record these transactions? 

A. Purchase of inventory worth $800 worth on credit 

B. Paying the telephone bill $25 

C. Selling inventory worth $450 for $650 

D. Paying $800 to the supplier 

 
4. A company purchases goods with a value of $800. Sales tax is charged at 15%. Value the 

invoice. Which double entry should be used to record this purchase? 
 

5. Which double entry should be used to record a cash sales for $316.25 (including sales tax at 
15%)? 

 
6. If a company had the following inventory information for October:  

October 1 Opening inventory 100 units at 5.00 cost per unit  
October 4 Purchased 400 units at 5.50 cost per unit 
October 10 Sold 200 units …………………………..….. 
Calculate the cost of goods sold and the closing inventory value using the FIFO method. 
Which information will be shown at income statement and balance sheet? 

 
7. Materials: 
 

1/ 100 units are added at 5.00 as opening stock  
2/ 400 units are added at 5.50 as purchases  
3/ 100 units are sold at 5.00 (the first units sold are those in the opening inventory)  
4/ 100 units are sold at 5.50 (the entire opening inventory has been used up, so some of the 

purchases at 5.50 are now sold)  
 

The cost of the goods sold would be 100 ∙ 5.00 + 100 ∙ 5.50 = 1 050. After the goods are sold, 
300 units (100 + 400 – 100 – 100) remain in the closing inventory with a cost of 300 ∙ 5.50 =             
1 650 
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8. An entity pays insurance in advance on 1st July each year, the financial year ends 31st 
December. Calculate the charge to profit and loss statement for the financial year to 31st 
December 2018. 

 

Insurance paid at 1st July 2018,  $600. 
 
 
Lecturer: 
Marta Targowicz, PhD Eng. 
 

e-mail address: marta.targowicz@pwsz.nysa.pl 
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Attachments 
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Course: Audit and Financial Control 

Field of study: Economics 

Type of instruction and number of hours: lecture 30 h, project 30 h 

Number of ECTS credits: 2 

Learning outcomes: 

After reading this guide, you will understand the outline of an audit process, both the one performed 
inside the entity (internal audit) and the one provided by the external auditor (external audit). You 
will also find out about their similarities and differences. The work includes the basic information 
about the idea, legal regulations, role, scope, function of the audit for the entity. The procedures of 
the audit are described in some part of this document.  
The student will be able to prepare a basis of the audit evidence of tangible and non-tangible non-
current assets, inventory, receivables, cash, equity and liabilities. 
 

Evaluation methods of learning outcomes: 
‒ presentation of basic, draft audit pieces of evidence of assets, equity and liabilities, 
‒ test, 
‒ exam topics.  

 
Subject matter of the classes: 

 

The work will explain the concept of audit and its functions, corporate governance, it will demon-
strate how the auditor obtains and accepts audit engagements. It will also involve the process of 
understanding the entity and its environment, preparation plans of an audit of financial statements 
and evaluations of internal controls, techniques and audit tests, description of the scope, role and 
function of an internal audit. 
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1. Introduction 

Auditing is the process of examining the financial statements and information about the entity. In 
this process, we check if the company makes a profit or not. It is a systematic process in which we 
analyse the economic condition and actions. 

This script will: 
‒ explain the concept of audit and its functions and also how works corporate governance,  
‒ demonstrate how the auditor obtains and accepts audit engagements. It will present the way 

of understanding of the entity and its environment by the auditor, 
‒ include plans of an audit of financial statements, 
‒ describe and evaluate internal controls, techniques and audit tests. It will describe the scope, 

role and function of internal audit. 
 
 

2. The framework and the concept of audit 
 

An audit is the process based on which the auditor expresses an opinion if the financial statements 
is prepared, in all material respects, in accordance with financial reporting requirements. The audit 
has also other function, namely it should be treated as an advice on how to manage the business 
efficiently. 

Audit may be both internal and external. The internal audit is not obligatory and if it is conducted – 
it may help the managements to make the evaluations if the strategies and objectives are reached 
or when they are required to be reviewed, updated or changed  to continue to run the business. 

Internal audit can involve not only financial reporting area, but also other operational fields of the 
activity, like sale and relationship with clients, purchase system and so on. 

External audit is carried out by an independent auditor to give an opinion and details included in 
the audit report on financial statements. 

The key reason for having the audit is to prevent or to warn of financial crises of entities in the 
future. The conclusions of the audit are available not only for the managers but also for the share-
holders. Moreover, they are very important for making decision about investing capital in the au-
dited business. To fulfill such an important role of the audit, the regulators have prepared a lot of 
formal and legal requirements which the auditor has to follow to carry out the external audit. 

The external audit may be statutory or non-statutory. 

The audit is required for a lot of companies. And whether it is necessary for the company depends 
on the country itself. In the most countries, for joint-stock companies and limited liability compa-
nies, the audit is obligatory under national requirements. 

The statutory audit gives a lot of advantages both for the company itself and for the shareholders. 
If the entity has the audited accounts and financial statements have been correctly extracted from 
the records and books, it is more reliable for all the partners (e. g. for clients, for the bank and for 
the investors). 

Non-statutory audit is performed when the owners as sole traders, managers of partnerships de-
cide to have this process carried out by an independent auditor. In practice, in small companies, the 
owners and management are not separate entities. That is why, preparing the financial statements 
may be less valuable when it comes to an independent view. 
 

The rights and duties of the auditor and the audit process are set down in the rules of law, including 
both national and international regulations. 
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The auditor have many rights to carry out the audit efficiently. They are as follows: 

• access to records, books, notes, previous audit documentation during the audit process; 
• requirement of information and explanation from managers and employees; 

• attendance at meeting with management, accountants and also during stocktaking. 
 

The auditor is appointed by shareholders for each financial year. The auditor’s responsibilities and 
remuneration, the scope, time limit and objectives of the audit should be written in the engagement 
letter which is the agreement on the terms of the audit engagement. Additionally, the salary should 
be set before the audit process is started and it must be disclosed in the financial statements. 

When the external auditor ceased to perform the audit, he/she informs the director and can request 
for calling the general meeting to discuss the reasons for resignation. The auditor has to prepare a 
written statement of circumstances, which is sent to the regulatory authority. Additionally, the au-
dited entity sends a notice of resignation to the regulatory authority and to third parties which are 
authorised to receive the financial statements. 

Legal regulations set minimum requirements and standards for the auditors in the most important 
fields like: education, examinations, practical experience. 

 

The most crucial legal acts regarding the International Standards on Auditing are: 
 

200 Overall Objectives of the Independent Auditor and the Conduct of an Audit in Accordance with 
International Standards on Auditing 

210 Agreeing the Terms for Audit Engagements 

220 Quality Control for an Audit of Financial Statements 

230 Audit Documentation 

240 The Auditor’s Responsibilities Relating to Fraud in an Audit of Financial  

250 Consideration of Laws and Regulations in an Audit of Financial Statements 

260 Communications with Those Charged with Governance 

300 Planning an Audit of Financial Statements 

320 Materiality in Planning and Performing an Audit 

450 Evaluation of Misstatements Identified during the Audit 

500 Audit Evidence 

501 Audit Evidence – Specific Considerations for Selected Items 

505 External Confirmations 

510 Initial Audit Engagements – Opening Balances 

520 Analytical Procedures 

530 Audit Sampling 

540 Auditing Accounting Estimates, Including Fair Value Accounting Estimates, and Related Disclosures 

570 Going concern 

580 Written Representations 

610 Using the Work of Internal Auditors 

620 Using the Work of an Auditor’s Expert 

700 Forming an Opinion and Reporting on Financial Statements 

701 Communicating Key Audit Matters in the Independent Auditor’s Report 

705 Modifications to the Opinion in the Independent Auditor’s Report 

706 Emphasis of Matter Paragraphs and Other Matter Paragraphs in the Independent Auditor’s Report 

720 The Auditor’s Responsibilities Relating to Other Information 
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3. Corporate governance 

Corporate governance is the system by which an entity is directed and controlled. In practice, di-
rectors are responsible for corporate governance. The main aim of corporate governance is to give 
the guarantee to shareholders (members of family in small companies, the general public or other 
investors) that the money they have invested are spent wisely. The directors should have good re-
lations with shareholders to communicate the objectives and to encourage potential investors to 
invest money in the business. It is not only one good practice to control government for companies 
because every company is different, it works in circumstances and deals with different traditions 
and framework. 

The directors are responsible to run the business effectively, they should have the proper skills, 
experience, knowledge, they should update and refresh their competences. One of the duties – in 
the context of the audit process – is to help the auditor to understand better business activity and 
specific terms of the activity, to get the proper information relevant to the audit. 

The good corporate governance should ensure the strategy and objectives to be obtained. It also 
requires a good internal control. 

The external audit is very important part of corporate governance because it is an independent ex-
amination on what the management reports to the existing and potential shareholders.  

In the audit process, a communication between the external auditor and the management is very 
important. The auditor should discuss with those who are in charge of the audited entity and pre-
sent a lot of matters concerning: the planned range and time framework of the audit, the main risk 
areas identified by the auditor, opinion about correctness of accounting policy, accounting esti-
mates and present disclosures, key audit matters. 
 
 
4. Internal control system 

Internal control system of each entity is designed and implemented by the directors, the manage-
ment, the ones who are responsible for the operations on everyday basis. The internal control sys-
tem helps the auditors to understand better specific terms of activity of each entity, the potential 
area of risk occurrence and it helps them to identify potential misstatements in the financial state-
ments. This system makes the audit process more effective, it helps the external auditor in designing 
the character, time framework and scope, selection of using audit techniques and procedures. Hav-
ing results of the internal control the auditor decides if it is better to perform only tests of controls 
(if there is no big risk) or to carry out substantive testing of all the financial statements area (in case 
of increased risk or lack of control in the entity). 

Of course, the internal control statement should be reviewed by an external auditor to ensure if the 
information which is included there is not in conflict with the audited financial statements. 

There are some factors which help the internal control to operate well within the entity: 
1. Existing of proper control environment which consists of the right attitudes, actions of managers, 

an internal culture of honesty, ethical behaviour, the right communication between employees and 
employees and managers, the proper skills of management, the regular actions of forward plan-
ning, reviewing and control of the objectives, if they are achieved. 

2. Identification of risk area which has an influence on financial reporting objectives and the policy 
of taking an action if the risk occurs. 

3. Relevant information system of financial reporting regarding in particular: 
‒ documentation, recording, reporting transactions which have influence on assets, capitals, li-

abilities, revenue, costs,  
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‒ the procedures used in manual and IT system of accounting,  
‒ the way of treating non-standard journal entries, 
‒ the manner of handling the significant transactions, but also not relevant operations in the 

financial statements, 
‒ the methods of the estimation of fair value, calculations of costs, estimation of expected use-

ful life of assets, tax records, treating lease agreements in the accounting system. 
4. Control activities whose aims are to prevent from errors and to reveal the errors include: 
‒ physical controls (including limited access to tangible assets), 
‒ segregation of duties, functions, responsibilities (to know who is responsible for recording 

transactions, authorising transactions, taking control over each type of tangible assets, one 
staff should be responsible for recording transaction and another one for controlling it),  

‒ instant and periodic review of processes taking place within the entity, 
‒ observation and analysation of documents’ authorisation, especially regarding an approval 

and control of documents, identification of person who posts records in the books, 
‒ checking accuracy of information process – mathematical accuracy of records (if the entries 

are free from arithmetical errors), reconciliations on the meaning of comparison between a 
bank balance and source documents which were based for entries. 

There are some techniques of internal control – from the simple method like narrative notes, 
through flowcharts, ending with questionnaires. 
The questionnaire is the list of key questions of the controlled area. 

 
Example 1. 
the questionnaire for selling process: 

a) Does the entity separate the tasks of taking orders, posting sales invoices, recording goods 
provided to clients, receiving payments? 

b) Does the entity set price list (is it flexible and does it depend on the group of clients), specify 
the credit terms to customers? 

c) Do the recorded (posted) sales transactions represent goods or services provided? 

d) Does the store staff sign for goods taken out? 

e) Do the sale invoices have sequence numbers? 

f) Are the sales invoices per day summed up and taken to the daily sales report? 

g) Do the sales invoices match with all the sale entries? 

h) Does each sale document (e.g. invoice) include the date of sale, the date of record and refer-
ence number of the entry? 

 
Example 2. 
the questionnaire for purchase process: 

a) Does the entity separate the tasks of taking orders, posting purchase invoices, recording goods 
received from clients, making payments? 

b) Do the receiving goods fit the purchase order? 

c) Is the quantity of receiving goods the same as the quantity included in the purchase invoice? 

d) Does the entity recalculate purchasing invoices (if the documents are free from mathematic 
errors)? 

e) Does the value of goods received correspond the trade payables? 

f) Are the supplier statements in line with trade payables balance? 

g) Does the store staff sign for the goods received? 

h) Does the entity require the statements for the recipients and do they comply with trade re-
ceivables balance? 



Audit and Financial Control 

160 

Example 3. 
the questionnaire for inventory: 

a) Does the entity sequentially number the documents about material and goods received and 
goods taken out form the store? 

b) What are the responsibilities and duties of the store staff? 

c) How does the entity organise making orders for the materials used for production? 

d) What does the documentation for semi-finished and finished goods look like? 

e) Is the inventory is counted regularly? 

f) How often does the entity reconcile the inventory with accounting inventory balance? 

g) Does the entity make a review of standard costs or other value of inventory? 

h) Does the entity identify obsolete or excess of inventory and reduce their value from the ac-
counting inventory balance? 

 

Example 4. 
the questionnaire for cash: 

a) Does the entity separate the tasks of recording cash payments and cash receipts, reconcilia-
tion of cash? 

b) Is the received bank monthly statement reconciled with the cash balance? 

c) Is the entity an authorised staff for the cash payment (in traditional, electronic way)? 

d) Are the cash documents sequentially numbered? 

e) Does the sum of all cash documents match with cash report and is it in line with cash balance? 

f) What are the cash sales and cash purchase procedures? 

g) Are the supplier statements matched with trade payables balance? 

h) Are the customer statements prepared and sent regularly? 

 
 

5. Internal audit  

The internal audit process is being driven to check the entity’s corporate objectives, including form-
ing and then, assessing the quality of corporate governance. The objectives for each company vary 
and they are included in the strategic plan and business policy. 

The internal audit is not obligatory process and, in practice, it takes place mainly in large companies 
and public sector. It is made by the assigned employees or by external company – the work carried 
out by consultants within the outsourcing. 

There are the following reasons for making the internal audit: 
‒ to ensure that the management system (including risk management) works in a proper way, 
‒ to control that the strategies, tasks, objectives are implemented into day to day running of 

the business, 
‒ to detect fraud and errors;  
‒ to examine, evaluate, report the effectiveness of the operations to the management. 

 

Additionally, the internal audit can play a key role in the financial area: 
‒ analysing and reporting for the management the areas not audited by the external auditors, 

like customer satisfaction, IT area and so on, 
‒ evaluating and reporting the efficiency of internal control system for the directors, 
‒ advising the board of directors on the implementing new standards on accounting and as-

sessing the operation of the existing standards on accounting within the entity, 
‒ helping the external auditors which can use internal audit’s work including conclusions, ar-

rangements in the field of accounting, 
‒ ensuring a good effective control governance. 
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The finalisation of the internal audit is the report, which should consists of the following sections: 
‒ background information like purpose of an audit, scope; 
‒ main factors of risk, main points of the task included in the audit; 
‒ summarisation – results of the report, recommendations; 
‒ opinions of managers on the results and findings of the audit. 
 

The final report on the internal audit is addressed to the managers, the board of directors, and also 
to the external auditors. The report can have any form, because – contrary to the external auditor’s 
report – there is no formal internal audit report requirements. Of course, the internal audit report 
should include findings, results and its format should be similar as the one prepared by the external 
auditors. 
Firstly, the internal auditor should prepare the draft report with suggestions of improvement the 
operations and recommendations. Then it should be discussed with the management to find the 
conclusions and agree or not with the proposed solutions to the problem which have been identified 
and then it can produce the final report. The report should include minimum contents covering pur-
pose (objectives), range (activities, key audit matters), results (finding, recommendations, conclu-
sions). Additionally, the internal audit report can have some sections regarding the opinion of the 
managers on the results of this audit. 
 
 
6. External audit process 

An external audit is a type of arrangement that is carried out by an auditor to assess the financial 
statements. 

The fundamental objective of the external audit of the financial statements is to express opinion if 
the financial statements is prepared in accordance with all rules of accounting standards and 
whether it presents the true and fair view of the financial situation of the entity. 

To prepare the information the auditor needs certain data from the entity, the management and 
also from the third parties and directly from himself/herself. 

The audit process is complex and consists of: 
a) planning, 
b) implementation of control activities and making audit evidence, 
c) creating the opinion and audit report. 

 
a. Audit planning  

Before starting the fundamental element of audit process, the auditor should prepare the plan of 
audit activities. The plan should include scope, time limits which will help to identify the crucial areas 
of the audit, to organise the tasks and timetable in the audit process, to identify the potential prob-
lems. The schedule of the audit process can be basis to make a review of planned work, to manage 
team work if this process involve both, the staff and the experts, to coordinate their work. 

When the audit plan has been made, it should be discussed with the management of the audited 
entity. 

The auditor should consider many factors before performing the audit. They are as follows: 
a) financial reporting framework requirements, 
b) legal changes of reporting requirements, 
c) nature of the business, 
d) existing the internal audit and budgeting process in the audited entity or lack of it, 
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e) availability of the staff (not only management, also the employees), 
f) results of previous periods (conclusions, recommendations), 
g) scale of the activity and volume of transactions in the audited entity, 
h) the business internal culture, ethical standards existing in the audited entity.  

 

The auditor, before using the right method or procedure during the audit performance, should pre-
pare a plan of the audit regarding: 

a) compliance of the opening balances with the prior year’s closing balances, 
b) reviewing the general ledger for usual and unusual records, 
c) carrying out an analytical review, 
d) testing transactions in detail, 
e) testing balances, 
f) reviewing the disclosures. 

 
b. Audit evidence and procedures 

The auditor must prepare and perform the proper audit procedures to get the relevant audit evi-
dence. The auditor evidence constitutes the information obtained from the audit process which is 
the basis for the construction of an audit opinion. The audit evidence should come from independ-
ent sources (in practice it is the information obtained from both internal and external sources) and 
it should have a written form. If the audited entity uses the expert information during operating 
processes, the auditor can use these findings but firstly it should evaluate the competences and 
objectivity of the expert. 

There are two fundamental types of audit procedures: 
a) tests of control which aim to prevent, detect and correct material misstatements, if the risk is 

little and some procedures of internal control take place in the audited organisation; 
b) substantive procedure which is more complex, it consists of test details like checking accuracy 

of information process e.g. classification of operations, check out of account balances, disclo-
sures and analytical procedures. The substantive procedures are implemented to reveal               
the material misstatements when the risk is higher, the control processes do not exist in the 
entity. 

Test of control – possible techniques and procedures: 
‒ observation of the processes which take place as a proof of occurrence and existence (for 

example by attending the inventory count), 
‒ sampling, 
‒ cut-off testing – is used to determine whether transactions have been recorded within the 

correct reporting period, 
‒ reviewing the procedures, 
‒ verifying the documents e.g. to test if all documents are recorded in the accounting system to 

avoid understatement/overstatement items because of the omissions form the accounts, 
‒ comparing the data of documents which are basis for accounting with the accounts, 
‒ auditing accounting estimates (regarding allowance for debts, the expect useful life of tangible 

assets for depreciation needs, inventory obsolescence, provisions), 
‒ testing the principle of double-entry rule (misstatement of a debit/credit entry, misstatement 

in the opposite direction) – the potential errors make overstate of an asset which means un-
derstate of other asset, overstate of liability, overstate od income or understate of costs and 
vice versa.  
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Audit techniques and procedures are the critical area of the audit issue. The choice of the right 
method during the audit process depends on type of assertion and has a significant influence on 
the audit’s results.  

For example: 
1. To test completeness of classes of transactions and account balances and disclosures the audit 

can do cut-off testing, general and analytical review, make confirmations and reconciliations 
to control the accounts. 

2. To test accuracy, valuation and right entries on account balances and disclosures the auditor 
can match posted data with the source documents, e.g. invoices, recalculate e.g. cost of pro-
duction to test if correct amounts are posted, the initial value of some items of tangible non-
current asset,  check out if accounting policy is quite well designed for the entity and its spe-
cific terms and according to the existing law regulations and accounting standards. 

3. To test existence of account balances the auditor can physically verify some tangible assets, 
confirm trade receivables by a third – party. 

4. To test occurrence of transactions classes and notes in disclosures the auditor can inspect 
additional supporting documentation, confirm if all posted transaction are related to the busi-
ness, inspect some selected purchased item if it exists and works. 

 

The general outline of internal and external audit is presented below, in picture 1. 

 
 
 
 
 
 
 
 
 
 
              
 

Picture 1. The outline of internal and external audit 
Source: own study 

 

Auditors create documentation from the audit using the following detailed procedures: 
‒ physical inspection to confirm real existence of tangible assets, 
‒ observation of posting opening or selected transactions, what does the process of double 

entry look like,  
‒ the examination of documents and records, if all the documentation on base which the trans-

actions are posted exists, what does the process of documents authorisation looks like, 
‒ an attendance at inventory stock and count the quantity of selected items to confirm the 

individual balances with their real values, 
‒ the investigation of information from clients or third parties to confirm if the transactions 

recorded in the entity really took place and if they are not manipulated, 
‒ making recalculation of production costs (finished goods, production under work) to check 

out arithmetical accuracy of figures and sums, 
‒ confirmation of bank balances, 
‒ using expert reports about market value of assets to compare with the entries and balances 

of assets in the financial statements, 
‒ review of internal control activity conclusions and findings. 

accounting books 

internal control (permanent or periodic)

  

financial statements 

external audit 

test of control (if the risk is little) substantive procedures 

material misstatements (if any) 

amendment of financial statements 
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During the audit process, the external auditor prepares all working paper which is the tangible evi-
dence of work done and conclusions made by the auditor. 

Content of working papers for external audit process may include: 
a) engagement letter,  
b) audit programmes, 
c) the background information such as the legal documents, agreements to understand general 

and specific terms of the entity’s operations, 
d) extract form the internal audit report conclusion, 
e) notes about risk area in the audited entity, 
f) account checklist, 
g) reconciliations of financial accounts, 
h) copies of the transactions, records, balances, financial statements for the current and previous 

year, 
i) copies of the previous year opinion and report audit, 
j) notes from meeting about important matters with those who are responsible for control gov-

ernance, 
k) conclusions of substantive tests and tests of control, 
l) conclusions from financial analyse of the entity as a whole. 

c. creating the opinion and audit report 
 

All this information collected by the auditor is the base to form the audit conclusions. The evidence 
during the audit process should be: 

‒ made in written form,  
‒ independent and got from both internal sources and from outside the organisation and gen-

erated from the auditor itself,  
‒ the auditor can use internal audit conclusions (if they exist) to formulate the opinion. 
 

The products of auditing are the opinion and the report. They are written documents in which the 
auditor evaluates and sets out the opinion if the accounting policy and the financial statements are in 
accordance with accounting rules – they give the truth and fair view in financial situation of the entity. 

“True” means that information is actual and reflects reality. “Fair” means information is free from 
bias and it is in compliance with the existing standards and rules. 

The opinion is placed at the beginning of the report and includes a general description of the audi-
tor’s responsibilities and the key issues of an audit. 

The audit’s opinion can be: 
1. An unmodified opinion.  
2. A modified opinion – there are three types of modified opinion:  

a) a qualified opinion,  
b) an adverse opinion,  
c) a disclaimer of opinion. 

 

An unmodified opinion is the opinion in which the auditor states that the financial statements is 
prepared in accordance with the financial standards and reporting framework. 
If the auditor expresses that the financial statements as a whole is not free from misstatement or 
cannot get appropriate audit evidence, the auditor has to modify the opinion. 

A modified opinion is made in two cases: 
a) the auditor finds the financial statements as a whole is not free from material misstatements,  
b) the auditor cannot get the adequate audit evidence to conclude that the financial statements 

as a whole is not free from material misstatements. 
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In practice it means that in case a) the auditor performs control activities and some of selected 
accounting policies do not work fully or in case b) some activities and their results are beyond the 
control of the audited entity or limited time of the auditor’s work or limitation force by managers. 

An adverse opinion is made up when the auditor on the basis of the audit evidence reveals mis-
statements which are relevant, material and pervasive, for example the entity does not calculate 
depreciation at all, trade receivables balance includes most of irrecoverable debts. 
Sometimes an opinion must be disclaimed (disclaimers of opinion) when the auditor cannot get 
enough proves to evaluate the information involved in the financial statements. Despite of big ef-
forts to prepare the audit evidence, the auditor is not able to make an opinion due to various un-
certainties. 
Below there are examples of outline of an opinion. 

1. Example 1. – an unmodified opinion,  
2. Example 2. – a qualified opinion, 
3. Example 3. – an adverse opinion, 
4. Example 4. – a disclaimer of opinion. 

 
Example 1. 
an unmodified opinion  

We have audited the financial statements of X Company, which includes the statement of financial 
position as at 31st December, 20XX, the profit and loss statement, cash flow, the statement of 
changes in equity and notes to the financial statements, including the accounting policy. 
In our opinion, the accompanying financial statements presents fair, in all material aspects, and 
gives a true and fair view of the financial position of X Company and its financial performance and 
its cash flow for the year ended 20XX in accordance with existing Accounting Standards. 
We perform our audit in accordance with the International Standards on Auditing. Our responsibilities 
are described in the Auditor’s responsibilities for the audit as a separate section in our report. We also 
state that we are independent in accordance with the ethical requirements. We believe that the audit 
evidence is sufficient and we are authorised to make the unmodified opinion. 
 

Example 2. 
a qualified opinion 

We have audited the financial statements of X Company, which includes the statement of financial 
position as at 31st December, 20XX, the profit and loss statement, cash flow, the statement of 
changes in equity and notes to the financial statements, including an accounting policy. 
In our opinion, except for the some effects of the issue described in the Basis for Qualified Opinion 
section of the report,  the accompanying financial statements is fair, in all material aspects, and gives 
a true and fair view of the financial position of X Company  and its financial performance and its cash 
flow for the year ended in 20XX in accordance with existing Accounting Standards. 
We perform our audit in accordance with the International Standards on Auditing. Our responsibilities 
are described in the Auditor’s responsibilities for the audit as a separate section in our report. We also 
state that we are independent in accordance with the ethical requirements. We believe that the audit 
evidence is sufficient and we are authorised to make the qualified opinion. 

 

The Basis for Qualified Opinion 
The X Company does not value the inventory at the lower of cost and net realisable value NRV (mar-
ket value) but at cost, which does not agree with the International Standards. It makes that cost of 
goods sold has been increased by…$, and income tax, net income and equity have been decreased 
by…$, respectively. 
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Example 3. 
an adverse opinion 

We have audited the financial statements of X Company, which includes the statement of financial 
position as at 31st December, 20XX, the profit and loss statement, cash flow, the statement of 
changes in equity and notes to the financial statements, including the accounting policy. 
In our opinion, because of the matters present in the Basis for adverse opinion, the accompanying 
financial statements does not present fair information, in the material aspects, and does not present 
a true and fair view of the financial position of X Company and its financial performance and its cash 
flow for the year ended in 20XX in accordance with the existing Accounting Standards. 
We perform our audit in accordance with the International Standards on Auditing. Our responsibilities 
are described in the Auditor’s responsibilities for the audit as a separate section in the report. We also 
state that we are independent in accordance with the ethical requirements. We believe that the audit 
evidence is sufficient and we are authorised to make the adverse opinion. 

 

The Basis for Adverse Opinion 
The X Company does not compute the depreciation on plant and equipment at all, which does not 
agree with the International Standards. It makes that cost of goods sold has been decreased by…$, 
and income tax, net income and equity have been increased by…$, respectively. 
 
Example 4.  
a disclaimer of opinion 

We were involved to audit the financial statements of X Company, which includes the statement of 
financial position as at 31st December, 20XX, the profit and loss statement, cash flow, the statement 
of changes in equity and notes to the financial statements, including the accounting policy. 
We do not express our opinion on the accompanying financial statements because of the matters 
presented in the Basis for disclaimer of opinion. We are not able to get adequate audit evidence to 
prepare the opinion on the financial statements. 

Basis for disclaimer of opinion 
We were not able to attend the counting of physical inventories at the beginning and end of the 
year. because we were appointed o be auditors after December 20XX. We cannot confirm the quan-
tity of the inventory as at 31st December. As a result of this matter, we were not able to adjust 
inventories in the financial statements (we do not know if the inventory value is overstated or un-
derstated). 

 

The audit report consists of a number of many elements according to the accounting standards. 
Auditor’s report is covered by many accounting standards. They are as follows: 
 

ISA 700 Forming an Opinion and Reporting on Financial Statements 
ISA 701 Communicating Key Audit Matters in the Independent Auditor’s Report 
ISA 705 Modifications to the Opinion in the Independent Auditor’s Report 
ISA 706 Emphasis of Matter Paragraphs and Other Matter Paragraphs in the Independent Auditor’s 

Report. 
 

The auditor firstly should asses if: 
‒ the information included in the financial statements is clear, fair, reliable, comparable with 

previous periods,  
‒ the accounting policy is prepared correctly, regarding the specific external and internal terms 

of the entity activity, 
‒ accounting estimates are made in a proper and correct way, 
‒ the financial statements provide right disclosures to allow users to understand the details and 

effects of economic transactions. 
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The main elements of the auditor’s report include: 
1. Title which clearly proves that this is the report of the independent auditor. 

2. Address of the entity which is audited. 

3. The outline of the auditor’s opinion which underlines that the financial statements have been 
audited and it explains notes attached to the opinion. 

4. Basis for the opinion – the auditor must confirm that it is independent of the audited entity and 
acts according to the framework rules. 

5. Going concern confirmation. 

6. Crucial audit issues description (key audit matters) explanation for important events or trans-
actions which takes place for each entity and there are the subjects for the auditor’s judge-
ments. 

7. Other information. 

8. Responsibilities for the financial statements – a statement that the managers are responsible 
for preparing the financial statements. 

9. Responsibilities for auditing this description of the auditor’s responsibilities must be expressed 
in the body of the report or in the appendix of the report. 

10. Auditor’s signature – the auditor’s name and/or the audit company name. 

11. Auditor’s address – the location where the auditors take a practise. 

12. Date of the report next to the date of making the audit by the auditor. 

 
 
7. The differences between internal and external audit 

Both internal and external audit can bring many advantages to the audited entity. The processes 
have some differences when it comes to objective, scope, regulation basis. Table 1 presents the area 
of the distinction between internal and external audit. 
 

Table 1. The comparison of internal and external audit 

Criteria Internal audit External audit 

Objective To assess the existing operation system and 
to improve it 

To give an opinion on the financial 
statements 

Subject The operations of the entity, like accounting 
field, information technology, customer 
service 

The financial statements 

Recipients The information is addressed to the internal 
users like managers, directors 

Existing and future shareholders 

Legal regulations No legal requirements (according to the In-
stitute of Internal Auditors which issues 
Standards for the Professional Practice of 
Internal Auditing the process of internal au-
dit is not obligatory but it is a good practise), 
procedures of internal audit are adopted 
and set by each company 

Legal requirements 

Source: own study 
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8. Requirements for project on the course  

To get a credit from the course entitled Audit and Financial Control, the student should write                       
an essay (at least 5 pages) and make a presentation (in Power Point) on the following topic – see 
table 2 (the lecturer chooses the topic for each student).  
 

Table 2. Topics to discuss on the project 

 Topics Name Date 

1. Financial control and accountability in the public sector   

2. Audit procedures (sampling, the audit of estimates in 
accounting, the outline of tests of controls, substantive 
tests) 

  

3. Control of tangible non-current assets and intangible              
non-current assets in the company 

  

4. Control of inventory in the company   

5. Control of cash in the company   

6. Control of equity and liabilities in the company   

7. Control of sale and purchase process   

8. Control of the payroll system   

9. Audit software   

10. Outsourcing of internal audit   

Source: own study 

 
 
9. The list of selected questions and topics for the exam on Audit and financial control 
 

1) What is the external audit and what kind of entities are obligated to make it? 

2) What is the internal audit control? 

3) Describe two fundamental types of audit procedures. 

4) The kinds of an auditor’s opinions. 

5) The main elements of the auditor’s report. 

6) The differences between internal and external audit. 
 
 
 
Lecturer:  
Marta Targowicz, PhD Eng. 

email address: marta.targowicz@pwsz.nysa.pl  
 

mailto:marta.targowicz@pans.nysa.pl
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Course: Controlling and Budgeting 

Field of study: Economics 

Form of classes and number of hours: lecture 30 h 

Number of ECTS credits: 2 

Learning outcomes: 

After reading this guide, you will understand the outline of controlling and budgeting, the 
meaning, function and role of controlling, the tools included in it. The second part of the guide 
covers operational budgeting procedures with examples.  

The student will be able to prepare functional budgets, ranging from sales budget, cost budgets, 
cash budget, and financial statements pro forma. 

Evaluation method of learning outcomes:  
assignments (work to be done by students), test, exam 
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1. Introduction 

A financial controlling system provides information mainly for the use of management within an 
organisation. 

Good information to be used by management for planning, control and decision making should be 
relevant, complete, accurate, well communicated and its cost should be lower than the benefits it is 
expected to provide. 

Controlling can be divided into operational and strategic. 

Operational controlling provides tools that help managers to run their day-to-day operations. 

Cost classification is the basis for understanding the concepts that provide controlling tools. We 
can distinguish between many criteria such as: production and non-production costs, costs by 
type, costs by function, direct and indirect costs, variable and fixed costs. 

Understanding the complexity of costs is important for the concept of cost objects, costs units and 
cost centres. 

One of the most common tools that supports managers in gaining an understanding of profit and 
contribution is marginal costing. It provides better management information for planning and 
decision making.  

Another costing system useful for managerial purposes is standard costing. This system requires a 
definition of standards for the costs of products and services. It is important to know how the 
standards are set. Standard cost is an estimate of unit cost used for costing planning and control. 
Standard costing is a control method that compares standard costs with actual results to obtain 
variances which are used to improve performance. 

In practice, managers use variance analysis as a control method, so it is important to know the 
method of calculating variances and to know the causes of cost variances. 

A key tool in the operation controlling is the budgeting process. It helps to communicate ideas and 
plans, coordinate activities, ensure the achievement of the organisational objectives, establish a 
system of control, motivate employees to improve their performance. 

The strategic controlling helps to ensure that the business is being run as efficiently as possible. 
Performance measurement is a way to consider how progress towards achievement of theses 
objectives should be measured. 

The balanced scorecard is an approach to providing management with information to support the 
formulation and implementation of strategic policy. 

This script presents these above listed topics. 
 
 

2. The purpose and role of controlling 
 

Controlling is a system that provides information for the use of managers in an enterprise, in 
particular information that is used to assist in planning and controlling activities and to support the 
decision-making process. Good information should be relevant, accurate, on time, unbiased. 
Planning process requires establishing objectives and helps to prepare the right strategy to 
achieve the objectives. In practice there are several objectives, for example: 
‒ maximising profits, 
‒ minimising costs, 
‒ maximising shareholder value, 
‒ increasing market value. 
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If objectives have been set, the company should plan the resources used to achieve them. 
Controlling provides both financial and non-financial information. Financial information includes 
primarily information about costs.  
There are multiple criteria for classifying costs: 
‒ direct and indirect costs, 
‒ by function, 
‒ fixed and variable costs, 
‒ production and non-production costs, 
‒ by the ability of the entity to control. 

 

To know the cost of a product or service, it is important to identify which costs are direct and 
which are indirect. 
A direct cost is a cost that can be entirely attributed to the product, service or project that is a 
subject of costing, for example: direct materials (component parts, semi-finished products, 
primary packaging materials), labour costs (basic hours and overtime spent working on the 
product), other direct costs (fuel, energy, manufacturing license). 
Indirect costs or overheads are costs that can not be fully attributed to the product or service, 
such as costs of running a production department, warehouse costs, maintenance costs of plant 
and machinery. 

 

Classification costs by function are divided as follows: 
‒ production costs (to produce a product or service), 
‒ administration costs (to run office departments), 
‒ marketing and sales costs (to create demand for products and sales, distribution of 

products). 

For management purposes, it is important to know whether costs are fixed or variable.  
A fixed cost (total fixed cost) is a cost that remains the same despite changes in production, for 
example: manager’s salary, the rent and insurance of building, depreciation of office equipment.  
A step cost is a cost which is fixed but only within certain levels of activity, for example some part 
of manufacturing overhead such like cost of maintaining a production department. 
A variable cost is a cost that varies directly with the volume of production, for example raw 
materials, direct labour costs, sales commission. 
 
Examples:  
Raw materials – variable cost 

Direct labour of production workers – variable costs 

Manufacturing overhead – variable and fixed costs 

Sales costs – variable and fixed costs 

Administration overhead – fixed costs 

 
To distinguish the fixed and variable costs in the financial accounts we can use the high-low 
method. The estimation of fixed and variable costs components is done in the following steps: 
1) analysing the costs records from previous periods, 

2) obtaining information about: 
a) total costs at the highest level of activity, 
b) total costs at the lowest level of activity, 
c) total units at the highest level of activity, 
d) total units at the lowest level of activity, 
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3) calculation of the variable unit cost as follows: 

Total cost at the highest level of activity – total cost at the lowest level of activity 

Total units at the highest level of activity – total units at the lowest level of activity 
 

4) determining the fixed cost as follows: 
 

Total cost at the highest level of activity – total units at the highest level of activity ∙ variable 
unit cost  or: 

Total cost at the lowest level of activity – total units at the lowest level of activity ∙ variable unit 
cost 

 

Example 1. (high-low method): 
The costs of production for the last six months have been as follows: 
Months  Costs ($)   Production units 

1   110 000    7 000 

2   115 000    8 000 

3   111 000    7 700 

4   97 000     6 000 

5   100 000    6 500 

6   112 000    7 800 
 

Calculate variable cost per unit and fixed cost according the high-low method. 
Calculate the expected cost if an entity plans to produce 9 000 units. 
 
Solution: 

 

The lowest output 6 000units  The lowest cost $97 000 

The highest output 8 000units  The highest cost $115 000 

 
Variable cost per unit = (115 000-97 000)/(8 000-6 000) = $9/unit 

Fixed cost = $115 000 - 8 000 units ∙ $9/unit = $43 000 

Or fixed costs = $97 000 - 6 000 units∙$9/unit = $43 000 

Estimated costs for 9 000 units = 9 ∙ 9 000 + 43 000 = $124 000 

 
Question 1 (high-low method): 
Using the high-low method calculate the cost of manufacturing overhead if the factory plans to 
use 2 750 machinery units in January. 
 

Months  Cost  Machinery Units 

July   204   2 600 

August   212   2 800 

September  200   2 500 

October  220   3 000 

November  184   2 100 

December  188   2 200 
 
For the preparation of financial statements, it is important to know which costs are included in the 
production costs and which in non-production costs. Only production costs are valued as 
inventory. Non- production costs, such as administrative overheads, sales costs or financial costs 
are recognised in full in the income statement and have a direct impact on the profit of the period 
in which they are incurred. 
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The last criterion is the possibility of control by the entity – we can distinguish between 
controllable and uncontrollable costs. 

A controllable cost is a cost controlled by the cost, profit or investment centre manager. 

In practice, most variable cost can be controlled in short term, while fixed cost are out of control 
and there are difficult to change.  
Most cost items are controllable in the long term.  

 

Question 2 (classification of costs) 
Classify the following costs into criteria described: 

1) raw materials used in production, 

2) basic wages of direct workers, 

3) idle time of direct workers, 

4) overtime premium, 

5) depreciation of production machine, 

6) insurance of office building, 

7) commission paid for the sales representative, 

8) protective clothing for employees operating machinery, 

9) basic salaries for production manager, 

10) cost of packing cases. 

 
 

3. Tools of operational controlling 

Costs are recorded, analysed and interpreted for both internal and external purposes (to prepare 
financial statements). Reporting costs in different ways is a process called costing, which is often 
used as a tool in operational controlling. 
There are numerous costing methods, such as the traditional one used for financial accounting ‒ 
absorption costing. For internal use (and also for controlling purposes) other costing methods are 
applied, such as: marginal costing, process costing, activity based costing (ABC costing), standard 
costing and others. 
 

3.1. Marginal costing 

One of the most useful methods for internal and controlling purposes is marginal costing. This 
costing method assumes that: 
‒ only variable costs (marginal costs) are charged as a cost of goods sold; 
‒ the contribution is calculated as follows: sales revenue minus the variable cost of goods sold; 

the contribution must first cover all fixed costs and then make a profit; 
‒ finished goods unsold (inventory) are valued at variable (marginal) cost; 
‒ all fixed costs (both production and non-production) are treated as costs of the period in 

which they are incurred; they are presented on the income statement. 

The method of marginal costing is presented as following: 

• sales revenue, 

• minus: variable costs, 

• = contribution, 

• minus fixed costs (100%), 

• = profit/loss. 
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A contribution gives managers information about expected profit. Marginal costing is a good 
decision making support tool – the measurement of profit is based on a total contribution. 

 
 

Example 1. (absorption costing vs marginal costing): 
During the accounting period: 

1. 26 000 units of product were produced and sold 

2. Sales price $15/unit 

3. Cost of goods sold $200 000 including: 

• Variable costs  $140 000 

• Fixed costs  $60 000 

4. Administrative and marketing costs $90 000 (assumed to be fixed costs) 

Task: Calculate profit or loss and value closing inventory using: 
‒ absorption costing method 

‒ marginal costing method 

 
Solution: 
 

Position ‒  
Absorption costing 

 
Position –  

Marginal costing 
 

Sales revenues $26 000 ∙ 15 = $390 000 Sales revenues $26 000 ∙ 15 = $390 000 

Cost of goods sold $200 000 
Variable cost of goods 
sold 

$140 000 

Period costs $90 000 Contribution $250 000 

Fixed costs  $150 000 

Profit (loss) $100 000 Profit (loss) $100 000 

Closing inventory $0 Closing inventory $0 

 
 
Question 1 (absorption costing vs marginal costing): 

 
An entity mass-produces product A, the costs of which amounted to: 

Raw materials (variable costs)   $20 000 

Direct labour and energy:  

 Valuable costs  $5 000 

Fixed costs:  $3 125 

 
In the current accounting period, 100 units of product A were produced and 80 units were sold at 
$300 per unit. 
 
Task: 
Calculate profit or loss and value closing inventory using: 

‒ Absorption costing method. 
‒ Marginal costing method. 
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Position ‒ Absorption costing  Position – Marginal costing  

Sales revenues  Sales revenues  

Full cost of goods sold  Variable cost of goods sold  

Period costs  Contribution  

Fixed costs  

Profit (loss)  Profit (loss)  

Closing inventory  Closing inventory  

Cost per unit = 

Full production costs 

Production units 

 Cost per unit = 

Variable production costs 

Production units 

 

 
 
Question 2 (absorption costing vs marginal costing): 

 
An entity manufactures product P, its variable cost per unit is 60$/unit and its sales price 
$100/unit. 

Fixed costs for production of 1-70 kg are $750. They produce 50 kg in each month in the quarter 
under review, and sell: 50 kg in first month, 30 kg in second month, 70 kg in third month. 
 
Task to do: 
Calculate profit or loss and value closing inventory using: 

‒ Absorption costing method. 
‒ Marginal costing method. 

 
 

Position – Marginal costing 1 month 2 month 3 month Quarter 

Sales revenues     

Variable cost of goods sold     

Contribution     

Fixed costs     

Profit (loss)     

Closing inventory     

Production units     

     

     

Position ‒ Absorption costing 1 month 2 month 3 month Quarter 

Sale revenues     

Full cost of goods sold     

Profit (loss)     

Closing inventory     

Cost per unit = 

Full production costs 

Production units 
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3.2. Standard costing 

Another useful tool in the planning and control process is standard costing. This method firstly 
establishes an estimate of the standard cost of product and secondly, by recording the actual 
costs, it is unable to measure the differences between the actual and planned costs which are 
called variances. 

Standard costing is a control tool for managers to confirm a plan, as well as it provides information 
on whether certain activities need adjustment or are out of control. 

In this costing it is necessary to set a standard which should include cost and profit targets. This 
standard is often based on current state, but an entity should make an attempt to improve current 
efficiency. Usually, the current standard product cost assumes some level of inefficiency, such as 
wastage, idle time, breakdowns. 

Example of establishing the standard product cost: 

Cost item per unit    $/unit 

Direct materials   5 

Direct labour    4 

Total standard direct cost  9 

Variable manufacturing overhead 3 

Total variable production cost 12 

Fixed manufacturing overhead 4 

Standard full production cost 16 

Administration and sales overheads 4 

Standard cost of goods sold  20 

 
3.3. Cost variances 

In practice, actual outputs deviate from the standards, managers should consider and analyse the 
differences between them. The efforts of an organisation should be aimed at achieving the set 
standard. Differences between actual and planned standards are called variances and should be 
subject to extensive wide control within the entity. 
When the actual results are better (lower for cost, higher for revenues) than the budgeted, 
planned results, we obtain a favourable variance (negative value for costs, positive value for 
sales)); in the opposite case, when the actual results are worse than planned, we deal with an 
adverse variance (positive value for costs, negative value for sales). 
 

(cost, sales) variances = actual figure – budgeted (planned, standard) figure 
 

Examples (total variances establishing): 
 

Actual cost of using material X= $7 700 

Standard cost of using direct material X = $7 500 

The variance is adverse + 200 ($7 700 - $7 500), because actual cost is higher (worse) than planned. 
 

Actual sales = $120 000 

Planned sales = $115 000 

The variance is favourable + $5 000, because revenues are higher (better) than planned. 
 

Actual fixed manufacturing overhead = $77 000 

Standard (planned) fixed manufacturing overhead = $80 000 

The variance is favourable (negative value) – $3 000, because real costs are lower (better) than 
expected. 
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In practice, variance analysis should be more complex, as we often assume a certain price or 
quantity of materials used, labour or machine hours when setting standards. 
 

In the case of direct materials, we can divide total material variances into: 
‒ material price variance, 
‒ material usage variance. 

Similarly for direct labour we can divide total labour variances into: 
a) labour rate variance, 
b) labour efficiency variance. 
 

For variable production we can distinguish the following variances: expenditure variance 
a) efficiency variance. 
 

In turn, for fixed costs the total variances consist of: 
a) efficiency variance, 
b) capacity variance. 

 
 

Example 1. 
(cost variance analysis) 
A company manufactures product A which consists of only one material: X. 
A standard use is 10 kg per 1 unit of product. 
A standard price is $5 per kilo. 
The actual results are: 2500 units of product, 26 000 kg consumed, which costs $140 000. 
Calculate: total material variances and detailed price and usage variances. 
 

Total variances:  
Actual material costs = $140 000 

Standard (expected) material cost = 2 500 units ∙ $50/unit = $125 000 

Total variance is +$15 000 adverse variance 
 

Material price variances: 
Actual cost = $140 000 

Standard cost (with standard price) = 26 000 kg ∙ $5/kg = $130 000 

Material price variance is + $10 000 adverse variance 
 

Material usage variance: 
Actual results = 26 000 kg 

Standard usage = 2 500 units ∙ 10 kg/unit = 25 000 kg 

Material usage variance = (26 000 kg– 25 000 kg) ∙ $5/kg = $5 000 adverse variance 
 

Summary: $15 000  =     $10 000  +   $5 000 

 Total variance  price variance usage variance 

 
 

Example 2.  
(cost variance analysis) 
The company manufactures product K, which requires 2 hours of work. 
The standard rate of work is 10. 
The actual results are: 2 500 units of product, 4 500 hours worked, costing $46 000. 
Calculate: the variance of total labour and detailed variances of labour rate and. 
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Total cost variances 

Actual labour cost = $46 000 

Standard labour cost = 2 500 units ∙ $20/unit = $50 000 

Total labour variance is -$4 000 favourable variance 
 

Labour rate variance: 
Actual labour rate cost = $46 000 

Standard labour rate cost = 4 500 hours ∙ $10/hour = 45 000$ 
 

Labour rate variance is + $1 000 adverse variance 
 

Labour efficiency variance: 
Actual output of labour hours = 4 500 

Standard hours for actual units of product =  
2 500 units ∙ 2 hours/unit = 5 000 

 

Labour efficiency variance = (4 500 – 5 000) ∙ $10/hour = - $5 000 
 

Summary : - $4 000  =    + $1 000  +   (-$5 000) 
Total variance  rate variance efficiency variance 

 
 
The main reasons of cost variances are presented below.  
 

Kind of variances Favourable Adverse 

Material price No discount was planned Not expected increase in 
prices, purchases ad hoc 

Labour efficiency Achieving results faster than 
expected through better work 
organisation and motivation 

Labour shortage, lack of 
training, low qualifications of 

employees 

Overhead expenditure More careful use of services, costs 
savings 

Careless purchases of external 
services 

Overhead efficiency More efficient work Less efficient employees 

3.4. Budgeting process 

A budget is a quantified plan of activities for the next accounting period. It includes planned 
estimated sales, production, revenues, expenses, assets, liabilities, cash flow. The budget becomes 
the plan that sets the objective of a given business activity. 
 

The budgeting process is related to planning, motivation and control system. 
 

The planning process includes: 
1. defining goals (objectives), 
2. determining ways of action – strategy (how to achieve an objective and how to break down 

a long-term strategy into smaller actions), 
3. implementation of the strategy in the form of a budget (preparation of a plan with expected 

results regarding sales, production, revenues, costs). 
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The control process means: 
1. measuring the actual results compared to the plan, 
2. evaluation of results (analysis of advantages and disadvantages of the actions carried out, 

identification factors which can be improved in the next period). 
 

The reasons for preparing budget are as follows: 
a) to achieve the objectives of the entity both for the organisation as a whole and for 

individual departments within the entity, 
b) to implement the planning and control process. 

Planning is a process which forces the managers of an organisation to take a long-term 
view, setting goals to be achieve. This prevents accidental actions and helps to avoid risks 
and take advantage of the opportunities. All targets set are monitored during the 
accounting period and evaluated. 
Control is a process of comparing actual results with the budget plan to identify deviations. 
It is important to know the causes of the differences, whether they occur due to factors 
controlled or uncontrolled by the company. 

c) to coordinate activities in order to integrate all efforts within an organisation to achieve 
expected goals, 

d) to motivate employees to improve the performance of the company; if the employees of 
the organisation are of the goals to be achieved by the company, they will act more 
consciously and be more aware of the result of their work; this process requires dialogue 
and exchange of ideas and opinions of employees, and motivation ensures greater 
commitment of employees and gives incentives to improve their future performance 

e) to evaluate the results of the activities by comparing the actual results with the expected 
results, thus providing a basis for the evaluation of all employee activities. 

 

In order to determine planning and control activity and to improve the budgeting process, it is 
important to select cost centres, revenue centres, profit centres and investment centres. They are 
all centres of responsibility. 

A cost centre is a place where costs are recorded and analysed. A cost centre can be not only any 
department of a company, but also a group of machines or a single machine if it is possible to 
allocate cost to it. In the cost centre costs are recorded according to cost units – products, 
services, projects, orders. 

The revenue centre is responsible for revenue and its objective is to maximise sales revenue. In an 
entity, sales department is often a revenue centre. 

Profit centres are the places in an entity responsible for costs and revenues, for the way revenues 
are obtained and costs are incurred. 

In practice, a number of cost centres form a single profit centre. The of profit centre manager is 
responsible for purchasing and sales, so in this centre both revenues and costs are recorded in this 
centre. In small companies, the whole organisation is usually one profit centre. 

The investment centre is the most complex centre responsible for costs, revenue, profit and 
capital investment. The manager of this centre makes decision not only on how to maximise profit, 
but also on the purchase or leasing of buildings, machinery and on how to invest surplus cash to 
achieve the expected return on investment. 

Budgets can be prepared on different bases, namely: 
‒ static basis, 
‒ flexible basis. 
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Static budget takes into consideration only the planned volume of production and is not adjusted 
during the accounting period to verify costs, revenues for the actual level of activity that was 
achieved during the period. This budget does not show what the costs or revenues should be at 
the actual level of activity. 

Flexible budget includes various planned outputs that change with the level of activity (especially 
the actual level). In other words, this budget indicates what revenues and costs should be for the 
actual level of activity. 

 
 

Example 1. 
(static vs flexible budget): 
An entity has prepared a cost production budget, assuming 5 000 units of the product. 
Number of products  5 000 units 

Direct raw materials  $15 000 

Direct labour   $20 000 

Overhead   $17 500 

This entity has produced only 2 000units, recording the following costs: 
Direct raw materials 5 500 

Direct labour  8 500 

Overhead  7 700 

To control whether the planned costs are achieved we can flex this budget and convert the costs 
into the actual production level. 

Number of products  5 000 units (expected level) 2 000 units (actual level) 
Direct raw materials  $15 000   $6 000 

Direct labour   $20 000   $8 000 

Overhead   $17 500   $7 000 
 

Now we can calculate the variances: 
 

Number of products 2 000 units (budget) 2 000 units (actual) Variance 
Direct raw materials $6 000   $5 500   500 (F) 
Direct labour  $8 000   $8 500   500(A) 
Overhead  $7 000   $7 700   700 (A) 
Total costs  $21 000  $21 700  700 (A) 

 
 

Example 2. 
(high-low method, variances) 
Flexible budget of manufacturing overhead is presented below. 

 

Content 
Production capacity 

80 90 100 110 120 

Machine hours 

Manufacturing overhead ($) 

12 000 

180 000 

13 500 

192 000 

15 000 

202 000 

16 500 

212 000 

18 000 

222 000 

 
Actual manufacturing overhead in the current accounting period is 

‒ manufacturing overhead $220 000, 
‒ actual production capacity 116%. 



Controlling and Budgeting 

182 

Task: 
1) calculate variable and fixed cost using the high-low method, 
2) calculate total variances of total costs. 

 
Solution 

 

The lowest number of machine hours 12 000  The lowest cost $180 000 
The highest number of machine hours 18 000  The highest cost  $222 000 
 
Variable cost per unit = (222 000 - 180 000)/(18 000 - 12 000) = $7/unit 

Fixed cost = 222 000 - 7 ∙ 18 000 = $96 000 

Or fixed costs = 180 000 - 7 ∙ 12 000 = $96 000 

 
Calculating actual number of machine hours 

100% --> 15 000 hours 

116% --> x  hours -->  x = 17 400 hours 

Estimated costs for 17 400 hours = 7 ∙ 17 400 + 96 000 = $217 800 

Actual cost = $220 000 

Total variances = $220 000 - $217 800 = 2 200 --> adverse variance  
 

Question 1 (high-low method, variances) 
 

XYZ manufactures a single product A. Its manufacturing overhead budget with direct work hours is 
as follows. 

Manufacturing overhead ($) 

Item 
Production capacity 

90% 100% 110% 

Direct work hours 

Manufacturing overhead ($) 

10 800 

148 000 

12 000 

160 000 

13 200 

172 000 

 

Actual manufacturing overhead in the current accounting period is 

‒ manufacturing overhead $157 000, 
‒ actual production capacity 98%. 
 

Task: 
1) calculate variable and fixed cost using the high-low method 

2) total variances of total costs. 
 
 

4. Preparing the master budget 

 
The main budget (master budget) is prepared on the basis of the estimated sales volume and then 
the estimated volume of production is planned. The production budget should be based on sales 
expectations, while the purchases budget should be based on production requirements. 
The most important formulas in budget preparation are as follows: 

 

Sales budget (in $) = expected unit sale ∙ selling price 

Production budget (in units) = expected sales unit + closing inventory – opening inventory 

Direct material budget (in $) = standard unit material usage per product ∙ standard unit price of 
material 
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Direct labour budget (in $) = units of product ∙ hours per unit ∙ labour rate per hour 

Variable manufacturing overhead budget = units of product ∙ number of labour (or machine) 
hours ∙ rate per hour (labour or machine rate) 
Cost of finished goods = direct materials + direct labour + variable manufacturing overhead + fixed 
manufacturing overhead 

Material purchase budget (in $) = [closing inventory (in units) + production units – opening 
inventory (in units)] ∙ unit price material 
Cost of goods sold = opening inventory (in $) + cost of finished goods – closing inventory (in $) 
 
The master budget 

The purpose of the master budget is to prepare pro forma financial statements: 
✓ a statement of financial position (balance sheet) which includes estimates of assets, capital 

and liabilities, 
✓ profit or loss statement – P/L statement) which includes expected revenues and costs, 
✓ cash flow statement covering planned cash inflows and outflows. 

 
Example 1. 
(master budget) 

The company manufactures two products Alpha and Beta, for the production of which it uses the 
same raw materials A, B. The company has estimated the following: 
a) expected sales price 32 for Alpha, 44 for Beta 

b) budgeted sales are 4 500 for Alpha, 4 000 for Beta 

c) inventory of finished goods at the beginning of the year are 900 for Alpha, 200 for Beta. At the 
end of the year, the company plans to hold an inventory of 400 for Alpha, 1 200 for Beta. The 
unit cost of finished goods from the previous year is $20 for Alpha and $28 for Beta. 

d) raw material inventory is 1100 units for Alpha, 6 000 units for Beta at 1st January, and the 
company plans to hold 600 units for Alpha, 1000 units for Beta at 31st December. Planned cost 
of raw materials per unit is $1,50 for Alpha, $1 for Beta. 

e) the standard use of raw materials and standard units of direct labour is: 
 

Alpha  Beta 

Material A  1.5 units 0.5 units 

Material B  2.0 units 4.0 units 

Direct labour  6 hours 9 hours 
 

f) the standard rate of direct labour is $1,60/unit for each product. 
g) the standard (expected) product preparation time is 15 minutes in production department 1 

and 12 minutes in production department 2– for product Alpha, 24 minutes in production 
department 1 and 18 minutes in production department 2 for product Beta. 

h) fixed manufacturing overhead is based on machine running time and they amount to (except of 
depreciation): 
 

Production department 1   Production department 2 

Expenses    $39 500   $18 650 
 
 

The depreciation rate is 5% and the company uses the straight-line method. All machines are 
worth $100 000 in Department 1 and $87 000 in Department 2. In Juy, the company plans to 
purchase a new machine worth $20 000$ used in Department 1. At the end of the year, it plans to 
purchase land for new plant. 
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i) expected cash receipts and payments in every quarter is presented below: 
Quarter 1 Quarter 2 Quarter 3 Quarter 4 

Sales cash receipts $70 000 $100 000 $100 000 $40 000 

Cash payments  $50 000 $129 000 $226 000 $25 000 
 

j) the statement of financial position from the previous year 

 Debit $ Credit $ 

Assets 212 050  

Non-current assets 157 000  

Land and buildings  45 000  

Plant and equipment at cost  187 000  

Less accumulated depreciation  (75 000)  

Current assets 55 050  

Raw materials  7650  

Finished goods  23 600  

Receivables  19 500  

Cash 4 300  

Equity and liabilities  212 050 

Capital   205 250 

Share capital  150 000 

Retained profit  55 250 

Current liabilities  6 800 

Payables  6 800 

 
 
Task: 
Prepare: 

1) Sales budget. 
2) Production (in units) and purchase budget.  
3) Budget for direct materials. 
4) Direct labour budget. 
5) Manufacturing overhead budget. 
6) Budget for cost of goods sold. 
7) A budgeted statement of profit or loss. 
8) Cash budget. 
9) A budgeted statement of financial position. 

 
 
Sales budget 

Product 
Market demand 

Units (expected sales unit) 
Selling price 

$ 
Sales value 

$ 

Alpha 4 500 32.00 144 000 

Beta 4 000 44.00 176 000 

 
Total sales value =144 000 + 176 000 = 320 000$ 

 
The expecting total sales value of both products for a period from 1st April 20X7 - 31st March 20X8 
is $320 000. 
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Manufacturing budget 

 
Alpha 
Units 

Beta 
Units 

Sales requirement 4 500 4 000 

(Decrease)/increase in finished goods inventory (500) 1 000 

Production requirement 4 000 5 000 

 
The company needs to manufacture 4 000 units of Alpha and 5 000 units of Beta to meet its sales 
targets. 
 
 

Total manufacturing hours budget (it is useful for manufacturing overhead budget) 

Product Units 
Hours per unit 
Department 1 

Total hours 
Department 1 

Hours per unit 
Department 2 

Total hours 
Department 2 

Alpha 4 000 0.25 1 000 0.20 800 

Beta 5 000 0.40 2 000 0.30 1 500 

Total 9 000 - 3 000 - 2 300 

 

The total number of hours required for production is 3000 hours for Department 1 and 2300 
hours for Department 2. 
 

Budget for direct materials usage 

 Material Calculation Result 

Alpha: 
A 4 000 x 1.5 kg 6 000 

B 4 000 x 2.0 kg 8 000 

Beta: 
A 5 000 x 0.5 kg 2 500 

B 5 000 x 4.0 kg 20 000 

Total 
A 6 000 + 2 500 8 500 

B 8 000 + 20 000 28 000 

Cost of materials 
A 8 500 x $1.5 $12 750 

B 28 000 x $1 $28 000 

 
To produce the planned amount of Alpha and Beta, it is necessary to use material A for the sum of 
$12 750 and material B for the sum of $28 000. 

 
Direct labour budget 

Product Production Units 
Hours per 

unit 
Total hours 

Rate per 
hour $ 

Cost $ 

Alpha 4 000 6 24 000 1.60 38 400 

Beta 5 000 9 45 000 1.60 72 000 

 
 
Total direct labour = 38 400 + 72 000 = $110 400 

The direct labour budget for a period from 1st April 20X7 - 31st March 20X8 is $38 400 for Alpha 
and $72 000 for Beta. 
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Manufacturing overhead budget 

  Faculty 1 [$] Faculty 2 [$] 

Machinery 
installed 

Manufacturing 
overhead 

39 500 18 650 

Depreciation costs 100 000 ∙ 0.05 = 5 000 87.000 ∙ 0.05 = 4.350 

New machine Depreciation costs 20 000 ∙ 0.05 ∙ 6/12 = 500 - 

Total manufacturing overhead 39 500+5 000 + 500 = 45 000 18 650+4 350 = 23 000 

Total machine hours 3.000 hrs 2.300 hrs 

Absorption rate per machine hour 45 000/3 000 = $15 23 000/2 300 = $10 
 

Total manufacturing overhead for production departments are $45 000 and $23 000 
correspondingly. In this case, the absorption rate per machine will be $15 per hour for 
Department 1 and $10 per hour for Department 2. 
 

Cost of finished goods 

 Calculation Alpha( $) Calculation Beta ($) 

Direct material A 1.5 kg ∙ $1.50 2.25 0.5 kg ∙ $1.50 0.75 

Direct material B 2.0 kg ∙ $1.00 2.00 4.0 kg ∙ $1.00 4.00 

Manufacturing overhead 
Assembling dep. 

12 mins at $10 per hr 2.00 18 mins at $10 per hr 3.00 

Production cost per unit - 19.60 - 28.15 
 

Production cost per product Alpha is $19.60 and $28.15 per 1 unit of Beta. 
 

Budget for direct material purchase 

 Material A kg Material B kg 

Closing inventory required 600 1 000 

Production requirements 8 500 28 000 

Total amount required 600 + 8 500 = 9 100 28 000 + 1 000 = 29 000 

Less opening inventory 1 100 6 000 

Purchase requirements 9 100 - 1 100 = 8 000 29 000 - 6 000 = 23 000 

Cost per unit $1.5 $1 

Purchase costs 8 000 ∙ 1.5 = $12 000 $23 000 

During a planning period, 8 000 kg of material A and 23 000 kg of product B must be purchased. 
The budget for direct material purchase is $12 000 for material A and $23 000 for material B.  

 

Budget for cost of goods sold (using FIFO) 

 Alpha Beta 

 Units 
$ per 
unit 

Total $ Units 
$ per 
unit 

Total $ 

Opening 
inventories 

900 20 18 000 200 28 5 600 

Production cost 4 000 19.6 78 400 5 000 28.15 140 750 

Total amount of 
products 

4 900 - 96 400 5 200 - 146 350 

Less closing 
inventories 

400 19.6 7 840 1 200 28.15 33 780 

Cost of sales 4 900 – 400 = 4 500 - 96 400 - 7 840 = 88 560 5 200 - 1 200 = 4 000 - 146 350 - 33 780 = 112 570 
 

Total cost of goods sold for Alpha is $88 560 and $112 570 for Beta.  
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Cash budget for year to 31.3.X8 

 Quarter 1 $ Quarter 2 $ Quarter 3 $ Quarter 4 $ Total $ 

Receipts 70 000 100 000 100 000 40 000 310 000 

Materials 7 000 9 000 10 000 5 000 31 000 

Labour 33 000 20 000 11 000 15 000 79 000 

Other costs and expenses 10 000 100 000 205 000 5 000 320 000 

Total Payments 50 000 129 000 226 000 25 000 430 000 

Receipts less payments 20 000 (29 000) (126 000) 15 000 - 

     (120 000) 

Opening cash balance 4 300 24 300 (4 700) (130 700) 4 300 

Closing cash balance 24 300 (4 700) (130 700) (115 700) (115 700) 

 
Budgeted statement of profit or loss for year to 31.3.X8 

 Alpha ($) Beta ($) Total $ 

Sales 144 000 176 000 320 000 

Less cost of sales 88 560 112 570 201 130 

Gross profit 55 440 63 430 118 870 

Budgeted statement of financial position 

 Debit $ Credit $ 

Assets 420 170  

Non-current assets 347 150  

Land and buildings  225 000  

Plant and equipment at cost  207 000  

Less accumulated depreciation  (84 850)  

Current assets 73 020  

Raw materials  1 900  

Finished goods  41 620  

Receivables  29 500  

Equity and liabilities  420 170 

Capital   293 720 

Share capital  150 000 

Retained profit  143 720 

Current liabilities  126 450 

Payables  10 750 

Bank overdraft  115 700 

 
The balance sheet is based on the fundamental equation:  

Assets = Liabilities + Equity 

 
A cash budget is a budget of cash inflows and outflows. 
Cash receipts = inflows 

Cash payments = outflows 
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Net profit and cash are not the same, examples to support this statement: 

1. Purchase of fixed assets example: we buy machine for $ 20 000 and depreciation is charged at 
10% of the cost. 

Depreciation charge (cost) = $2 000 → it will reduce profit 

Cash $20 000 
 

2. Sales of fixed assets 

We sell a $15 000 asset for $11 000 

Loss = $4 000 

Cash = $11 000 
 

 
Example 2. 
(Cash budget) 

 

Position May June 

Sales $30 000 $40 000 

Gross profit  30% 30% 

Closing trade payables as a percentage of costs 
of goods 

50% 50% 

Opening inventory 0 0 

Closing inventory 0 0 

 
How much money should be budgeted for payments to suppliers in June? 

 

Position May June 

Sales $30 000 $40 000 

Gross profit $9 000 $12 000 

Cost of goods $21 000 $28 000 

Trade payables  $10 500 $14 000 

 

Opening payables in June: $10 500 

Purchases in June: $28 000 

Closing payables in June: $14 000 
 

Amount paid in June: $10 500 + $28 000 - $14 000 = $24 500 
 

 
Example 3. 
(cash budget) 

 

A small company started the business at 1st January. At the beginning, there was $15 000 in its 
bank account. The company can have a credit balance on it. Prepare a cash budget for the first half 
of the year, if: 

a) current running expenses are $1 600 per month, 

b) the owner takes out $1 600 for his private use, 

c) the customers are credited for two months, while the company receives one month credit on 
every purchase, 

d) expected sales is 5 000 units every month and sales price is $50 per unit, 

e) the company bought a machine for $6 000 and it will pay for it at the end of May, 

f) monthly purchases are $200 000. 
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Please complete the table with the amounts of cash payments and receipts and calculate the cash 
surplus or shortfalls for the period January to June. 

Position Jan Feb Mar Apr May Jun 

Payments       

Suppliers       

Running expenses       

Drawings       

Receipts       

Receivables       

Surplus (shortfall)       

Opening balance cash       

Closing balance cash       

 
 
5. Project requirements 
 

Requirements for crediting the course (self to do work, project) 

 
Prepare budget for 12 months, assuming that: 

1. the company manufactures two products, 
2. both products are manufactured by the same category of labour, 
3. the company holds finished goods both at the beginning and at the end of each month (you 

assume a percentage of sales for next month), 
4. the products are manufactured from two materials and one type of material is common to 

these products, 
5. the company maintains material inventory both at the beginning and at the end of each 

month (you assume a percentage of production for next month), 
6. the products pass through one production department. 
 
 

Task: 
Prepare: 

1/ sales budget, 

2/ production (in units) and purchase budget, 

3/ budget for direct materials, 

4/ direct labour budget, 

5/ manufacturing overhead budget (with separately variable and fixed costs), 

6/ budget for cost of goods sold, 

7/ a budgeted statement of profit or loss. 

 
 
 
Lecturer:  
Marta Targowicz, PhD Eng. 

e-mail address: marta.targowicz@pwsz.nysa.pl 

 

mailto:marta.targowicz@pans.nysa.pl
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Course: Company Finance Management 

Field of study: Finance and Accounting 

Form of classes and number of hours: lecture, practice, and project 75 h 

Number of ECTS credits: 6 

Learning outcomes: 

Knowledge: 
‒ Student knows about the financing strategy for business assets. 

‒ Student knows about the sources of capital of a company and the valuation of securities. 

‒ Student knows the methods of estimating financial risk. 

‒ Student can interpret the relationship between the expected rate of return on capital 
investment as well as the cost of capital and risk. 

‒ Student knows the Capital Asset Pricing Model (CAPM), Capital Market Line (CML), Security 
Market Line (SML), Characteristic Line of an asset. 

‒ Student understands the sense and methods of calculating the cost of equity, debt as well as 
the weighted average cost of capital.  

Skills: 
‒ Student can characterise the sources of financing business activities and assess the selection 

of appropriate sources of financing. 

‒ Student can perform the valuation of securities: stocks, bonds. 

‒ Student can plot the relationship between the expected rate of return and risk of a portfolio, 
and thus estimate the cost of capital. 

‒ Student can assess cost of equity using the CAPM.  

Social competences: 
‒ Student understands the meaning of financial decisions in a company. 

‒ Student recognises the need of taking into account as well as appropriate assessment of risk 
and uncertainty in business. 

‒ Student understands the goals of business and the fact that in a competitive economy a 
capital investment should bring financial benefits. 

‒ Student understands the sense of cooperation in a group. 
 

Evaluation methods of learning outcomes:  
exam, test, observation during project implementation, project evaluation  
 

List of course topics: 

Lecture: 
1. Introduction: objectives and the role of financial management. 

2. Capital and money market as a source of financing. 

3. Debt capital sources of financing and their cost. 

4. Equity capital sources of financing and their cost. 

5. Time value of money. 

6. Investment risk and rate of return. 

7. Methods of securities valuation (price and required rate of return). 

Zofia WILIMOWSKA 
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8. Risk and methods of measurement of investment activity risk. 

9. Statistical risk measures. 

10. Portfolio theory and the diversification of risk. 

11. Market cost of risk (CML).  

12. Cost of equity ‒ CAPM method. 

13. Weighted average cost of capital. 

14. The impact of the financial structure on the value of a company. MM models. 

15. The impact of the financial structure on the value of a company. MM models. 

Practical classes: 
1. Future value of money. 

2. Present value of money. 

3. Credit amortisation. 

4. Valuation of securities ‒ stocks. 

5. Estimating the number of shares and their issue price. 

6. Valuation of securities ‒ bonds. 

7. Statistical risk measures. 

8. Portfolio theory ‒ two-element portfolio. 

9. Market cost of risk (CML). 

10. Beta coefficient calculation. 

11. Cost of equity (CAPM). 

12. Weighted average cost of capital. 

13. Market index model. 

14. WACC. 

15. Cost of leasing. 

Project: 
1. Financial structure optimisation.  

‒ Project preparation, 

‒ Scenario analysis, 

‒ Scenario evaluation through financial ratios, 

‒ Preparation of results and their interpretation and presentation. 

2. Calculation of the number of shares and their issue price for a selected company. 
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1. Introduction 

The basis of a well-implemented corporate financial management is true, reliable, objective, well-
prepared and easily accessible information about a company and its financial environment. 

This information, in accordance with the art of management, is meant to allow for: 

• assessing the current financial condition of a company in a reliable manner, 

• assessing in a reliable manner the following possibilities: 
‒ the development of a company in the next period (e.g. a year), 
‒ the development of a company in the longer period (e.g. 5 years), 
‒ the strategic development of a company (e.g. 10-20 years), 

• setting strategic goals, 

• designing a way to reach a strategic goal through the points designated by short- and medium-
term planning, 

• assessing risk related to the way to reach the strategic goal, 

• analysing risk and breaking it down into elementary risks, determining the causes of each of 
these partial risks, 

• developing ways to eliminate some elementary risks and ways to protect against elementary 
risks that cannot be eliminated. 

Company finance management means  
• Sources of financing – capital structure creation 

• Investment – asset structure creation 

Taking into consideration a risk which is associated with these activity. 

A firm consists of not only tangible and intangible assets, but should be considered together with 
the sources of financing of said assets (Fig. 1). Its current and basic business activity needs 
financing: 

‒ Enterprise creation (start up), 
‒ Rationalisation of the business activity, 
‒ Development, 
‒ Company recovery, 
‒ etc. 

An enterprise constitutes not only material infrastructure. In the modern economy, it should be 
considered together with the owners of capital financing the operations of a company. Hence, in 
managing the finances of an enterprise, attention should be paid primarily to those stakeholders 
who invest their savings in the business conducted by an enterprise (Fig. 1.) and who expect to 
gain appropriate financial benefits in return for the invested funds. 

For lenders, financial benefits are, of course, interest, while for owners of equity, expected 
benefits are primarily the dividend paid by the company and capital growth understood as an 
increase in value, for example, in the price of shares or stocks. 
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Figure 1. A firm and its capital owners 

 
 
2. Financing 

2.1. Financial market 
In modern economies, enterprises look for sources of financing in financial markets (Fig. 2), 
especially long-term in nature. 
 
 

 

Figure 2. Financial market structure 

 
In financial market, there are two sides participating, two investor types for the sale-purchase 
transaction concerning a capital. One who invest its financial surpluses and a different one who 
needs the capital for the development of an investment (Fig. 3). 
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Figure 3. Transaction at financial market 

 

An investment is a capital cost incurred today for expected benefits in the future. The current 
moment is known, but the future is secret. 

It means that an investment is a renunciation of what is certain for uncertain future benefits 

So both sides of transaction have to consider many factors (Fig. 4). 

 

Investor 

Capital seller 

 Investor 

Capital buyer 
    

Risk of investment  Risk of using one’s capital 

Risk premium  Cost of risk 

Rate of return  Cost of capital 

Figure 4. Transaction factors 

 

For the sale of capital on the financial market to be successful, both sides of a transaction, an 
investor and a company that buys one’s capital on the market must obtain a certain consensus 
about the price of said capital. 

What is considered to be earnings for one side, for the other means making the cost of obtaining 
capital. 

Therefore, both sides of the purchase-sale transaction concerning a capital should always be 
considered in the financial market, in particular due to the risk of, on the one hand, investment, 
and on the other hand, due to the risk of using said capital. 

A transaction risk can be understood as: 
‒ the possibility of loss, 

‒ the probability of loss, 

‒ the discrepancy between the actual and expected results, 

‒ the probability of a different result than expected, 

SEEKING CAPITAL 

- risk 
- bonus for risk 
- required rate of return 
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‒ the potential, possibility of adverse events, 

‒ the conditions in which there is a possibility of loss, 

‒ the uncertainty, risk, the possibility of failure to execute an order, 

‒ the possibility of not achieving expected results established at the time of decision-making.  

 

2.2. Sources of financing 

There are many internal and external sources of financing (Fig. 5 and 6). 

 
 

Figure 5. External and internal equity capital 

 

 

 

Figure 6. External and internal debt capital 

 
In order to choose the right source, a company requires selection criteria (Fig. 7). 
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Figure 7. Criteria of financial sources selection 

 
Of course, all criteria are important and should be taken into consideration when choosing 
financing sources. But their risk and cost constitute such criteria which require special tools to 
evaluate the right decisions. 
 
 
3. Risk and its measurement 
 

3.1. Concept of risk 
Risk (it. Risico) is mainly assumed to be an undertaking, the result of which is unknown or 
uncertain, or the possibility that something may turn out well or not, or future alternatives if 
possibilities are known. 

The concept of risk is a complex one, it has a lot of aspects. 

There are various definitions in different literature sources. 

The act of purchasing and selling a capital is accomplished on the capital market. Both participants 
of the transaction: capital seller (investor) and purchaser (acquirer), consider transaction profitability 
from the perspective of risk.  

Types of risk depend on parameters, which determine threats for the objective of the investment 
in capital assets: 

‒ political risk; 
‒ risk connected with the situation on stock exchange; 
‒ market risk; 
‒ risk of liquidity; 
‒ inflation risk; 
‒ risk of rate of interest; 
‒ risk of currency exchange; 
‒ risk of failure to meet the conditions; 
‒ risk of reinvestment; 
‒ risk of redemption request; 
‒ risk of convertibility; 
‒ financial risk. 
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3.2. Selected statistical measures of risk 
It is assumed that the rate of return r for an investor is a random variable. 

Probability 

In the moment of decision making, one can only try to define the probability of an event 
occurrence in which the realisation of a random r, R, should be higher than r* – the expected rate 
of return (R>r*);  

P(R≥r*), where P is the probability. 

If an opposite situation occurred (an event is unfavourable), the probability of such event is a risk s. 

Thus: 
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P(R < *) = 1, P(R > *) = 0 

 
Expected rate of return 

For the real type of the rate of return 
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R  – expected rate of return 

f(R) – probability density distribution for the rate of return R 

For the discrete type of the rate of return: 
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pi – probability of i-value occurrence  
ri – value of i-rate of return 

The less the expected value of r is, the greater the risk. 

Standard deviation 

For the real type of the rate of return: 
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For the discrete type of the rate of return: 
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The less the value of standard deviation is, the lesser the risk, because the value of deviation 
shows how big is the value dispersion of the rate of return in the vicinity of the expected value 
(Fig. 8). 
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Figure 8. Probability density distribution functions 

with expected value = 18% and  = 15%, 12%, 9%, 6% 
 

Relative risk measurement 

If alternative investments have the same expected value of the return rate, then the choice of an 
investor poses no problem. If not, it means that the expected values for two investments differ 
(Fig. 9). 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 9. Probability density distribution functions with different expected values  
and different standard deviations 

 

In this case, it is necessary to use the relative risk measure, e.g. the coefficient of variation: 

R


 =  

 
 
4. Risk pricing 

The portfolio theory is applied to the price risk on the capital market defined by Markowitz who is 
known as the ‘father of the portfolio theory’. 

In such a case, it can be observed that if an investor builds a set of capital investments, the risk can 
be lower than the weighted average of risk for capital assets included in the portfolio. 

Let us assume that there is a portfolio that is comprised of two elements: A and B, in the case of 
which the expected values of rates of return for A and B and standard deviations of rates of return 

f(R)

R

1

2

R1 R2r*
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for A and B are known. In the case of said portfolio, where the share of the security A is WA, and 
security B is WB, assuming that WA+WB = 1, the formula is as follows: 

BBAAp RWRWR +=  

Risk of portfolio measure by the standard deviation is calculated via the following formula: 

BAABBABBAApAB WWWW  22222 ++==  

 

AB, p – standard deviation of the rate of return, portfolio risk, 

2
A, 2

B – variation of the rate of return from securities A and B, 

A, B – standard deviation of the rate of return from the investment in securities A and B, 

AB – correlation index between the rates of return from securities A and B. 

 

All portfolios depending on correlation indexes of the rate of returns and proportion of investing 
capital in A or B capital assets are presented in Figure 10. 

As you can observe, it is possible, in the extreme case, to create risk a free portfolio.  

 

 

 

 

 

 

 

 

 

 

Figure 10. Relation between the rate of return and the portfolio risk 

 

4.1. Capital Market Line CML 
Let us consider a portfolio comprised of two elements (X1, X2), where X1 – a risky asset and X2 – a 
risk-free asset. 

Then: 

fp RwRwRwRwR 2112211 +=+= , 

Rf – risk-free rate of return 

w1 – proportion of the invested capital in X1, 
w2 – proportion of the invested capital in X2. 
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Portfolio risk: 
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So, as you can see, that dependency pR = f ( p ) is a linear function. 

If the asset X1 is the market asset, it means that this is a set of all n assets that existed at capital 
market and Wi proportion of capital is invested in each asset, where: 

 

i = 1, 2, …, n 

The linear function is called the CML,  

p

m

fm

fp

RR
RR 

 











 −
+=  

Rf – risk-free rate, 
Rm  – expected rate of the market portfolio – market rate of return, 

m – standard deviation of the market portfolio,  
Rp – expected return from portfolio located on the CML, 

p – standard deviation of the portfolio. 

The slope coefficient of this line is the market price of risk. 

Market price of risk = 
R Rm f

m

−
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4.2. CAPM – Capital Asset Pricing Model 

Let’s create a portfolio consisting of the i-th asset (risky asset) and the market asset so that it is an 
effective one. Let us assume that we have invested the w-th part of our funds in one asset i-th and 
in the market portfolio (1-w)th. 

Then: 

( )R wR w Rp i m= + −1  

and 

( ) ( )   p i m imw w w w
2 2 2 2 2

1 2 1= + − + −  

After some transformations, we obtain the following: 

( )R R R Ri f m f

im

m

= + −


 2  

This model is called the Capital Asset Pricing Model (CAPM) which allows us to value each capital 
asset on the basis of market parameters. 

This model can also be written as: 
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which is a similar notation to the CML model or the most popular notation, the most known 
formula: 

( ) ifmfi RRRR −+=  

where: 

 im j ij
j

N

w=

=


1

 ‒ covariance of the return of the i- security with the return of the market 





i

im

m

=
2  ‒ beta risk of the i- security (relative risk (to the market)). 

 
Example: 
Suppose that the risk-free rate is 9% and the market rate is 15%. 

Then: 

 

whereas the risk premium is: 

 

 

1. For the securities of i = 1, that is, for the securities of the same beta as the market beta, the 
required rate of return will be the same as the market rate. 
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In this case: 

Ri = 15%. 

2. For securities with a beta higher than the market beta, i> m = 1, the required rate of return is 
higher than the market rate. The price is growing faster than the market in the ‘bull’ phase 
(market growth) and decreases faster than the market in the ‘bear’ phase (decline in the market). 
These assets are called aggressive securities. They have a higher systematic risk and a greater 
required rate of return. 

In the example, for i = 1.5, the required rate of return is: 

 

It is 3% higher than the market rate. 

3. For securities with a beta less than the market beta (e.g. i = 0.5) = i <m = 1, the required rate 
of return is lower than the market. Price increases more slowly than the market in the ‘bull’ phase 
and falls slower in the ‘bear’ phase. In the case of this property, the shares are referred to as 
defensive shares – they have a less systematic risk and therefore, the required rate of return is 
lower than the market return. 

In this case: 

 

 
 
5. Pricing of securities 

The value of securities can be estimated as the present value of the future cash flows. 

5.1. Share pricing 

Future cash flows of shares for an investor are the dividends that are paid, so the price of shares 
can be estimated as the present value of the future dividends. 

The expected cash flows from shares consist of two components: 
‒  the expected annual dividend 

‒  the price at which an investor expects to sell his share 

Let us assume that the investment is for one year and that: 
D0 – dividend paid in the current year, 
D1 – dividend paid in the following year, 
P0 – current market price of a share, 
P1 ‒ market price of a share at which an investor sells his share after one year, 
ks – required rate of return (taking into consideration the risk of investment). 
 
Then: 
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For one year investment the price of share is: 
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Prolonging the investment to infinity: 
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It is impossible to calculate the sum of a sequence without establishing special restrictions on the 
elements of the sequence. The sum exists only for the convergent geometric sequence. 

For example: if we assume that the dividend is constant over a period of time D1 = D2 = ... = D, and 
that ks is constant over time: 
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In order to obtain a stable policy for dividend payments and a constant growth g of net profit                   
ks >g, the following applies: 
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This is known as the Gordon’s model. 

5.2. Bond price estimation 

In the case of a fixed-rate bond, the bondholder receives over a certain pre-determined period of 
time (e.g. month, quarter of year, or one year) an interest at a fixed level, and the last interest 
payment at the redemption date plus nominal value. 
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where: 
C – bond price 

O – interest 

R – internal rate of the return of a bond 

Wn – nominal value of a bond 

n ‒ number of years. 
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5.3. Example of share pricing  

The managers of the company TOR S.A. are considering an investment project, the 
implementation of which requires PLN 10 000 000. After performing an analysis of the possible 
sources of finance, they have decided to issue new shares. 

The board of directors ordered the financial department to determine the issue price of shares 
and the number of newly issued shares. 

Step I. 
The financial manager’s first step was to make some arrangements. 

First, the cost of issuing shares is kc = 8% of the gross proceeds. 

Second, the company currently has 4 000 000 outstanding shares. 

Third, the shareholders expect the rate of return to be ks = 12%. 

Fourth, in accordance with the dividend policy of the company, the value of dividends paid should 
be 50% of net profit. 

Fifth, g – the expected growth rate of the company equals 3%. 

Sixth, the expected profit from current operations for the next year is PLN 4 000 000. 

Seventh, the expected rate of return on the invested capital should be R = 15%. 

Eighth, to sell new shares in a timely manner, Pd of their price should be set at 80% of the market 
share of P. 

Step II. 
Considering the above findings, the manager’s second step was to make calculations. 

1. The inflow of capital from the issue will be as follows: 

Ve = Vc - Vc = kc ∙ PLN 10 000 000 (1 - 0.08) = PLN 9 200 000, 

Where: 
Ve – inflow of capital resulting from issuing, 
Vc – required investment capital. 

2. Profit from new investment 

15% of PLN 9 200 000 = PLN 1 380 000 

3. Total profit next year zc 

zc = profit from continuing operations + return on investment = 

 = PLN 4 000 000 + PLN 1 380 000 = PLN 5 380 000 

4. The value of next year’s dividend 

50% ∙ zc = 0.5 ∙ PLN 5 380 000 = PLN 2 690 000. 

5. The market value of the company – the MV at the assumed growth of g = 3% and the required 
rate of return on shares ks = 12% 

MV = D1 / (ks - g) = PLN 2 690 000 / (0.12 - 0.03) = PLN 2 690 000 /0.09 = PLN 29 888 888. 

6. Denoting by Lx the number of newly issued shares, the number of shares after they are issued 
will be: 

4 000 000 + Lx. 
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The market share at a price of P means that the total market value of the company must satisfy 
the result of the following equation: 

(4 000 000 + Lx) ∙ P = PLN 29 888 888. 

7. The discounted price of the new shares is Pd = 0.8 ∙ P, hence: 

4 000 000 ∙ Pd + Pd ∙ Lx = PLN 23 911 110. 

8. The required investment capital amounts to PLN 10 000 000, i.e. 

Lx ∙ Pd = PLN 10 000 000. 

9. Considering points 7 and 8, the following is obtained: 

4 000 000 ∙ Pd + PLN 10 000 000 = PLN 23 911 110. 

Therefore: 

Pd = PLN 13 911 110 /4 000 000 = PLN 3.48. 

10. The number of newly issued shares is calculated using the following equation: 

Lx ∙ Pd = PLN 10 000 000, the Lx = PLN 10 000 000 / PLN 3.48 = 2 873 563  

 
 
Conclusion 

First. The company shall issue 2 873 563 shares at the issue price of PLN 3.48 in order to achieve 
an increase in equity to PLN 10 000 000. 

Second. The issue price per share of PLN 3.48 is discounted by 20% in comparison to the market 
price, which is: 

P = PLN 3.48/0.08 = PLN 4.35. 

Third. After the shares are issued, the company will have 6 873 563 issued shares with a total 
value of PLN 29 899 999. 

 
 

6. Practical classes 

6.1. Time value of money 
A series of expenditures incurred in equal time intervals is called cash outflow, whereas a series of 
money proceeds is called cash inflow.  

 
Simple interest – paid or earned interest only from the base capital.  

 Fixed interest Variable interest 

Future value  
 

Present value 
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Compound interest – paid or earned interest not only from the base capital, but also paid or 
earned interest in the previous billing period. 

Compounding – a process of adding interest to the amount of capital – interest is accumulated 
with the amount of capital. 

Compounding period – a period of time, after which interest is credited to the amount of capital. 

 Fixed interest Variable interest 

Future value 

 

or 

 
 

Present value 
 

or 

 

 

 

Effective annual rate – a rate that would give the same interest rate in the case of one, annual 
capitalisation, as in the case in which we have m capitalisations during one year. Instead of a more 
frequent then annual capitalisation, one can use the effective rate and the annual capitalisation. 

                             

 
Task 1. The initial capital amounts to PLN 2 000, and an applicable interest rate is 20%. Calculate 
the future capital value after 5 years if interest is calculated: 

a) annually, 
b) every six months. 

Task 2. You have PLN 5 000. How long should you keep it in your bank to double this amount if the 
applicable interest rate is 8%. 

Task 3. The AGROMA company was valued at PLN 100 000. An offer was made to the owner, 
according to which the company would be purchased at a price of PLN 180 000 and the date of 
payment would be by the end of the three-year period. The interest rate is estimated to be 20%. Is 
the offer good for the owner? 

Task 4. The AGROMA company was valued at PLN 100 000. An offer was made to the owner, 
according to which the company would be purchased at a price of PLN 180 000 and the date of 
payment would be at the end of the three-year period. In the first year, the expected rate would 
be 25%, in the second 20%, and in the third 15%. Is this offer beneficial? 

Annuity – a series of identical contributions or disbursements made at regular, definite time 
intervals, in which case the same interest rate is maintained. The value of the contributions or 
disbursements is referred to as the size of cash flow or payment and denoted with PMT 
(payment). 

Annuity paid from the bottom (ordinary annuity) – payments occur at the end of every period of 
time. 

Annuity paid in advance (annuity due) – payments occur at the beginning of every period of time. 
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Future Value of Annuity FV A (for the annuity due FV AD) – the amount of capital at the end of 
the last time period, that it is equivalent to the series of payments at the interest rate and the 
number of periods. 

Present Value of Annuity PV A (for the annuity due PV AD) – the amount of capital at the time 
t=0, that is equivalent to the series of payments at the interest rate and the number of periods. 

 

 Future Value of Annuity Present Value of Annuity 

Future value 
 

or 

 

 

or 

 

Present 
value 

 

or 

 

 

or 

 

 

Perpetuity – (normal) annuity with payments that will never end, meaning that the amount of 
payments is infinite. One can only calculate its present value, and the future value cannot be 
determined because normal annuity does not have any limit for . 

 

 

Balance between contributions and payments. 

 

because: 

      and       

that is why: 

 

 

Task 1. The COMP company was valued at PLN 200 000. An offer was made to the owner, 
according to which the company would be purchased: payments would be made in equal amounts 
during the period of 5 years. How high should the annuity payments be if the interest rate is 25%? 

Task 2. An investor is looking for a security that will allow him to gain PLN 50 per year, while the 
desired rate of return would be 10%. How much should/could he pay for that security? 

Task 3. PLN 15 000 was deposited in a bank. After four years, an additional deposit of PLN 500 was 
made at the end of each quarter. How big will the capital be after 7 years? The bank uses quarterly 
capitalisation: r = 12%. 
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Task 4. From an account, in which there is an accumulated capital of PLN 100 000, PLN 800 was 
withdrawn at the beginning of each month. How much capital will be there after 5 years, if r = 
24%, and the capitalisation is monthly. 

 

6.2. Credit repayment 
 
Repayment of capital with equal installments 

 

 

                   

 

Ri – amount of i-rate 

Ii ‒ amount of interest in the i-th time 

 
Repayment of capital with equal payments – a constant amount of installments and interest 

 
This is a normal annuity,  from where  

 

where . 
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Task 1. The TOR company has taken a bank loan in the amount of PLN 100 000 for four years. The 
loan interest rate is 25% per year. What will be the annual installments payable at the end of each 
year if the company wishes to pay in equal installments of interest and capital? What will be the 
annual installments payable at the end of each year, if the company wishes to pay equal 
installments of capital plus interest? Present a loan amortisation table for both cases. Compare 
the cost of the loan. 

Task 2. A loan for PLN 5 000 has to be repaid in 5 equal annual installments with the nominal rate 
amounting to 12% and an annual interest capitalisation. The loan has a repayment grace period of 
4 years. Create a load amortisation table of the loan. 

Task 3. A consumer takes a bank loan, which he should repay over the period of 8 years. The loan 
is for PLN 24 000, with an interest rate of 20% per year. The loan has a repayment grace period of 
4 years. Create a repayment plan of this loan in the case of: equal installments and equal 
payments. Check the cost of the loan. Make a schematic drawing of the relationship between the 
size of installment and interest for both cases. 

Task 4. Calculate the effective annual interest rate for a loan for PLN 10 000 to be repaid over the 
period of five years in equal monthly installments of PLN 300 at the end of each month if the 
commission is 5% of the loan value and is paid on the day when the loan is taken. 

 

6.3. Valuation of shares and bonds 
Share value: 

 

 – discounted sum of dividends during the share holding, 

– discounted share price that can be obtained from its sale after the holding period. 

 
Share valuation models – constant dividend growth model 

Drop in net profit 
; 

  

Steady net profit 
; 

  

Steady growth in net profit 
(normal growth of the 
company) 

; 

  

Unstable growth of the 
company (supernormal 
growth of the company 
in the first n periods) 

; 

 

; 
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Bond value: 

 , where  

 ‒ sum of discounted bond cash flows (coupon) during the time of their possession, 

 – the discounted nominal price of the bonds, obtained at the time of buy-out. 

 

There are three variants of selling bonds (depending on the relationship between the bond rate  

and the desired bond return rate ): 

1. , then  – bond without a discount  

2. , then  – bond with a bonus 

3. , then  – bond with a discount 

 

Task 1. Calculate the value of a four-year bond with a nominal value of 1 000 PLN, with an interest 
rate of 10%, payable after one year and the market rate of return of: 

a) 10%, 
b) 8%, 
c) 12%. 

Task 2. Last year the KORA company paid a dividend to its shareholders in the amount of PLN 2 per 
share. What is the price per share of the company that we will pay if the expected return rate is 
15% in the following situations: 

a) The company’s net profit will decline at a rate of 5% per year (g = -5%), 
b) The company’s net profit will be maintained at a constant level (g = 0%), 
c) The company’s net profit will grow at a rate of 6% per year (g = 6%), 
d) We assume that there is an inconstant growth of the company: it is projected that for the 

first five years the company will increase in a supernormal way 20% (g = 20%), and then the 
increase will be 5% to infinity. 

 
6.4. Cost of capital 
Weighted Average Cost of Capital (WACC) 

 

Where: 
WACC – Weighted Average Cost of Capital, 

 – pre-tax cost of debt, 

T – income tax rate, 
 ‒ post-tax cost of debt, 

E – equity value, 
D – debt value, 
D+E – total capital value (equity + debt), 

 ‒ equity cost, 

 ‒ share of foreign capital (debt) in total capital 

 ‒ share of equity in total capital. 
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Weighted Average Rate of Debt (WARD) 

 

Where: 
 ‒ Weighted Average Rate of Debt, 

 – nominal and effective interest on the debt, 

 ‒ debt type value, 

D – total value of the company debt. 
 

Cost of equity – the capital asset pricing model (CAMP – Capital Asset Pricing Model) 

 

Where:  
ke– cost of equity capital, 
rf ‒ rate of return on risk-free assets, 
β ‒ coefficient of systematic risk for the company, 
rm ‒ rate of return on the market portfolio, 
(rm - rf) ‒ market risk premium. 
 

Task 1. Calculate the weighted average cost of capital for the company, whose target capital 
structure is described by the debt to equity indicator (D/E) that amounts to 0.80. The rate of 
return on risk-free assets (long-term treasury bond profit) is currently approx. 6%. The market risk 
premium is estimated to be 5%, and the company’s beta coefficient equals 1.85. The loans taken 
by the company have an average interest rate of 12% per year. The company pays income tax at a 
rate of 27%. 

Task 2. Calculate the weighted average cost of capital, in which case the assets are financed in 40% 
by equity. The rate of return on risk-free assets (long-term treasury bond profit) currently amounts 
to approx. 8%, the rate of return on the market portfolio is 14%, and the company’s beta 
coefficient is 1.55. the total value of loans taken by the company is PLN 500 000. With a loan 
worth PLN 170 000 and an interest rate of 14%, and a credit for PLN 150 000 – with a rate of 15%, 
the remaining loans have an interest rate of 12%. The company pays income tax at a rate of 19%. 

6.5. Risk pricing 
In the case of a portfolio that is comprised of two elements, where the share of security A is WA, 
and the share of security B – WB with the assumption that WA+WB = 1: 

 

Risk of portfolio is measured via the standard deviation: 

 
 

AB, p – standard deviation of the rate of return, portfolio risk, 

2
A, 2

B – variation of the rate of return from securities A and B, 

A, B –standard deviation of the rate of return from investment in securities A and B, 

AB – correlation index between the rates of return from securities A and B. 
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The linear function is called CML,  
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Rf – risk-free rate, 
Rm  – expected rate of market portfolio – market rate of return, 

m – standard deviation of market portfolio,  
Rp  – expected return from portfolio lying on the CML, 

p – standard deviation of the portfolio. 

The slope coefficient of this line is the market price of risk. 

Market price of risk = 
R Rm f

m

−


 

 

Task 1. 
Stocks of the companies A and B are characterised by the following parameters: 

Company Expected rate of return Standard dev. 

A 30% 10% 

B 40% 20% 

a) Please find the space of all possible two elements portfolio (A and B); portfolio risk depending 
on the proportion of invested capital wA.    

Note: the correlation coefficient takes values from the interval [-1, +1]. 

b) Please find a set of portfolios; dependency – the rate of return of the expected portfolio and 
portfolio risk. 

 

Task 2. The rate of return on risk-free assets is currently at approx. 8%, the market rate of return is 
15%. The market risk measured by stand. deviation = 20%. Draw the CML for the market. What is 
the price of the risk at the market? 

Task 3. The rate of return on risk-free assets is currently at approx. 5%, the market rate of return is 
15%. The market risk measured by stand. deviation = 20% and the company’s risk = 30%. Calculate 
the required rate of return for shareholders. What is the cost of the equity capital for this 
company?  

Task 4. Calculate the weighted average cost of the capital of the TOR Company the activity of 
which is financed in 40% by equity. The rate of return on risk-free assets is currently at approx. 8%, 
the market rate of return is 15%. The market risk measured by stand. deviation = 20% and the 
company’s risk = 30%. The total capital of the company is PLN 1 000 000. The company pays 10% 
of interest of debt and income tax at a rate of 19%. 
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7. Projects 

Project 1.  
Plan the financial structure of a company 

Project objective: development of the financial structure of a selected enterprise taking into 
account financial ratios 

1. Introduce a company 

2. Provide financial statements for the last 3 years (simplified balance sheet as well as profit 
and loss statements) 

3. Make an analysis of the financial structure using appropriate ratios 

4. Analyse changes in ratios with changes in the financial structure (debt/equity) 

5. Choose and justify the best structure 

 
Project 2.  
Estimate the number and price of the shares (stocks) to be issued 

Project objective: to estimate the number and price of shares issued by a company that needs a 
certain amount of equity for investment. 

1. Identify the relevant market parameters 

2. Determine the requirements of the owners 

3. Determine the value of a company 

4. Determine the number and price of the newly issued shares 

5. Examine the influence of market parameters on the price and number of shares 
 

In the case of the fifth point, prepare a sensitive analysis. 
Take into consideration the example of the TOR company (in attachment) and reevaluate the price 
and number of shares undergoing change. 

‒ The cost of issuing shares 

‒ The rate of return required by the shareholders 

‒ g = expected growth rate of the company 

‒ Expected R rate of return on invested capital 
 
 
 

Lecturer:  
Zofia Wilimowska, PhD Eng., Associate Professor 

e-mail address: zofia.wilimowska@pwsz.nysa.pl 
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Course: Company Valuation Methods 

Field of study: Finance and Accounting 

Form of classes and number of hours: lecture and project 75 h 

Number of ECTS credits: 5 

Learning outcomes: 

Knowledge: 
‒ Student knows and understands the concept of the enterprise value as well as knows about 

the objectives and functions of the company’s valuation. 

‒ Student knows different valuation methods and understands their meaning as well as 
recognises their differences. 

‒ Student knows the concept of a real option. 

‒ Student knows about the internal and external value drivers. 

Skills: 
‒ Student is able to estimate the value of a company using various methods. 

‒ Student can develop a fundamental and strategic analysis of a company. 

‒ Student can use the results of the fundamental analysis to forecast business operations and 
prepare pro forma financial statements. 

‒ Student is able to assess whether the value of a company is increasing or deteriorating by 
using the EVA. 

Social competences: 
‒ Student understands the objectives of the business activity in a market economy and the need 

to reconcile the interests of various groups of stakeholders. 

‒ Student understands the meaning of cooperation in a group. 

‒ Student recognises the need to use the IT tools. 

‒ Student understands the sense and need to manage the value of a company. 

Evaluation methods of learning outcomes: 
Observation, conversation, exam, presentation of the valuation of a selected company, 
assessment of the case study prepared by a student. 

 

List of course topics: 

Lecture: 
1. Introduction ‒ objectives of company management. 

2. Concept of value. 

3. Concept of enterprise value: market, economic, asset value. 

4. Objectives and functions of the valuation. Determination of the minimum and maximum 
price. 

5. Classification of valuation methods. 

6. Book value methods. 

7. Income methods of valuation ‒ estimating cash flows, the discount rate, the residual value. 

8. Methods of company valuation ‒ mixed. 
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9. Market methods ‒ relative valuation. 

10. Estimating the value added ‒ EVA, MVA. 

11. Value drivers. 

12. Impact of capital structure on value ‒ capital structure models. 

13. Company value management. 
 
Project: 
Preparation of the project: valuation of a selected company. 

1. Company valuation objectives. 

2. Presentation of selected companies for valuation via the DCF method. 

3. Fundamental analysis of selected companies. 

4. Strategic analysis of selected companies. 

5. Financial analysis of selected companies for the purpose of valuation. 

6. Development of a plan for the future operation of selected companies. 

7. Preparation and analysis of pro forma financial statements. 

8. Forecasting the cash flow for selected companies, analysing scenarios. 

9. Analysis of assumptions for calculating residual value. 

10. Cost of capital forecasting. 

11. Calculation of the value of selected companies using the DCF method. 

12. Company valuation using the balace sheet method. 

13. Comparative analysis of results. 

 

 

Sources 

[1] Bennet Stewart G., The Quest for Value. Stern Stewart &Co, 1991. 

[2] Copeland T., Koller T., Murrier J., Valuation. Measuring and Managing the Value of Companies. 
Mc Kinsey and Company, 1995. 

 
Internet sources 

[3] Business Valuation: Using Financial Analysis to Measure a Company’s Value; Guy Parmentier 
and Bart Cuyper. 

[4] Schmidlin N., The Art of Company Valuation and Financial Statement Analysis: A Value 
Investor’s Guide with Real-life Case Studies. 

[5] Valuation Workbook: Step-by-Step Exercises and Tests to Help You Master Valuation, 
McKinsey & Company Inc. 
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1. Introduction 
 

The concept of value is characterised by ambiguity ‒ it has many meanings resulting from various, 
often extensive, theories. In free economy, a company is a kind of good and for this reason has to 
be subordinate to all rules and mechanisms of markets regulations. For this reason, there are 
useful and exchanging values that need to be considered. The basic economic parameter of which 
is the price of a good, that is, the monetary expression of its value. 

The value of an enterprise is determined on the basis of the subjective (financial and non-financial) 
benefits that its owner will achieve. Its value is determined to a large extent by subjective factors. 
The subjectivism of values results from the ideals, preferences and aspirations of people. 

The main objective of a company is to increase its value. To achieve this, it needs to conduct its 
business activity in a manner that creates opportunities for its long-term functioning and 
development. As a result of fulfilling the objective, the investors view it in a better light, thus 
making it easier for a company to obtain funds. 

There are many definitions of the value of a company and several ways to valuate an enterprise 
under consideration in terms of its economic value, market value, asset value, etc. The meaning of 
value of an enterprise depends on the subject of consideration.  

The most common subjects of the company valuation are: 
‒ related to changes in the ownership structure, 
‒ other ‒ resulting from conducting business activity. 

The provided scenario presents the basic theoretical information concerning the methods of 
company valuation and examples illustrating them. 
 
 
2. Methods of company valuation 
 
In economic theory, the following concepts of value exist: 

‒ utility value, 
‒ exchange value, 
‒ price of a good, 
‒ natural value. 

The basic economic parameter is the price of a good, that is, the monetary expression of its value. 

The central value is a distinctive, natural value for every good towards which the prices of all 
goods shift in an effective market. 

The traditional enterprise valuation methods seek the value of ‘objective’ benefits, regardless of 
who owns an enterprise. 

These are based on the income or value of the property. Hence, the following are considered: 
 

‒ economic value 

‒ market value,  

‒ asset value 

‒ book value, 

‒ reproduction value, 

‒ replacement value, 

‒ liquidation value, 

‒ market capitalisation value, 

‒ real option value. 
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3. DCF Method 

The economic value of a company is evaluated through the use of the DCF method, which is 
considered as the most comprehensive and complex method of enterprise valuation. It is basically 
a separate, coherent theory ‒ the philosophy of understanding values along with the formulated 
method of their measurement. The most significant drawback is its subjective character resulting 
from the need to forecast most of the parameters on the basis of which the value of an enterprise 
is being estimated. This method requires one to take into consideration factors that will affect a 
company undergoing observation by conducting macroeconomic analysis, strategic analysis, 
financial analysis, cash flow forecasting, capital cost evaluation, equity valuation calculation, 
comparison of results, and finally draw conclusions regarding company business valuation 

The DCF method has its roots in the discount methods of assessing the profitability of investments, 
which, in contrast to traditional methods, assumes the volatility of the value of money over time, 
while, for example, the book value method is based on the historical costs of their acquisition. 

3.1. Steps of the DCF method: 

‒ describe a company in terms of its offer, assets, the size of its capital, the number of ordinary shares, 
markets, etc., 

‒ define the objective of company valuation, 
‒ conduct a fundamental analysis, 
‒ conduct a strategic analysis, 
‒ conduct a financial analysis, 
‒ prepare a CF forecast, 
‒ prepare a capital cost evaluation, 
‒ calculate the EV using the DCF method, 
‒ draw conclusions. 

 

3.2. Fundamental analysis 

The fundamental analysis covers a very diverse and extensive range of issues which have a direct 
or indirect impact on the market situation and development prospects of a company undergoing 
examination. 

The individual basic stages of the fundamental analysis that can be distinguished include the 
analysis of the following aspects of the company’s operations: 

1. macroeconomic environment, 
2. industry environment, 
3. strategic situation of a company, 
4. company’s financial standing, and 

5. company valuation. 

Macroeconomics is the study of the behaviour of the economy as a whole, the focus of which is on 
the general economic factors that could help an analyst to forecast economic conditions in order 
to aid consumers, firms, and governments in making better decisions ‒ in which for this reason it is 
really beneficial to perform the valuation of a company. 

The analysis of an industry covers two aspects of its characteristics: 
‒ a strategic analysis in which the conditions for running a business by enterprises are 

identified, and 

‒ market analysis ‒ the changes of quotations of shares of companies are a part of a given 
industry on the stock exchange. 
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Enterprises meet in the area of their business activities. When analysing these conditions, it is 
necessary to assess the company’s competitive position and its determinants, potential for 
development and operational risk, to which a company is exposed due to its participation in a 
given industry. 

Strategic industry analysis should emphasise ‒ apart from isolated elements resulting directly from 
the characteristics of a sector ‒ the following basic elements: 

‒ market size, 
‒ competition structure, 
‒ technologies and related market entry barriers, 
‒ factors determining competitive advantage, 
‒ supplier structure, 
‒ customer structure, 
‒ legal environment, 
‒ political environment, 
‒ industry environment. 

The analysis of these areas is a starting point for further analysis of the individual characteristics of 
a selected industry, in the case of which any attempts to generalise it could unnecessarily stiffen 
and narrow the analytical apparatus as it is impossible to take into account in advance in a general 
form all the circumstances that may occur in a given sector and the significant impact on the 
activities of the entities operating there. 

Correct identification of the general market model that we deal with in the analysed industry may 
be helpful in the subsequent assessment of the competitive situation and assessment of 
enterprises’ ability to react to market phenomena. 

3.3. Analysis of the company’s strategic situation 

The fundamental issue that appears when assessing the company’s strategy is to provide an 
answer to the question of whether the adopted company’s strategy will contribute to the creation 
of value for its shareholders. Providing an answer to this question requires identifying the general 
model of competitive strategy that a company has adopted. According to Porter’s theory, there 
are three main models that determine the company’s approach to its business activity: 
‒ Low cost strategy ‒ a company with this strategy strives to produce at the lowest cost to 

become an industry leader. 
‒ Product differentiation strategy ‒ according to this strategy, the company’s objective is to be 

viewed as unique by its consumers. The possibilities of product differentiation depend on the 
specifics of the industry. 

‒ Market niche strategy ‒ it consists in focusing the efforts of a company on a specific group of 
recipients, a specific group of products or a geographically defined market. 

It is necessary to assess not only which of the strategies is appropriate, but also above all, whether 
it is applied correctly, what its results are and whether it will be possible to implement it further in 
the future. It should be assessed whether the strategy is verified over time and whether it is 
adapted to the changing environment ‒ especially the industrial one. 

One element that requires more in-depth consideration when analysing the company’s strategy is 
the identification of its distinctive competence. In this sense, a selected strategy should define the 
areas in which a company has special competences, giving it an advantage over its competitors. 
Thus, it is an area of activity in which the company has exceptional skills. 
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There are five internal areas the action strategies of which need to be defined. Those are: 

‒ Marketing strategy ‒ it deals with issues such as the promotion and advertising techniques 
that will be applied, pricing, production structure and the overall image of a company. 

‒ Financial strategy ‒ it defines the organisation’s capital structure, debt policy, asset 
management procedures, and dividend policy. 

‒ Production strategy ‒ it refers to such problems as the quality of manufactured products, 
production efficiency, applied technologies and standards. 

‒ Human resource strategy ‒ it deals with issues related to remuneration, personnel selection, 
performance appraisal, promotion policy, and shaping the work environment. 

‒ Research and development strategy ‒ it focuses on the problems of product development 
and applied technologies, technology licensing policy, and pro-innovation activities carried 
out by a company. 

The analysis of the strategy at the level of all of the above‒mentioned areas provides extensive 
information on the company’s approach to business ‒ both market-oriented and related to the 
processes taking place inside the organisation. Such analysis can also serve as the means of 
identifying the general philosophy of a company, the value system it is guided by, which allows for 
better understanding of its activities and making predictions about the company’s future actions 
more credible. 

A very synthetic, broad and flexible method of examining the strategic position of an enterprise is 
the SWOT analysis, which focuses on identifying its strengths and weaknesses as well as the 
opportunities and threats it faces (its name is an abbreviation of English words: Strengths, 
Weaknesses, Opportunities, Threats). The first two elements are defined as follows: 
‒ Strengths are resources that are fully or partially controlled by an organisation that distinguish 

it in a positive way in its environment and among its competitors. 
‒ Weaknesses are those aspects of the organization’s functioning that limit its efficiency and 

may block its future development. 

Both strengths and weaknesses can be material or immaterial. Two further stages of the SWOT 
analysis are prognostic and their analysis requires a great understanding of the nature of the 
organization’s activities and its environment in order to be able to reliably identify emerging 
opportunities and threats. These are defined as follows: 
• Opportunities are possible future events that an organisation can use to gain benefits. 
• Threats are possible events that could have an adverse effect on the company’s operations. 

The classic list of opportunities and threats usually concerns five areas of the organization, which 
are: 

‒ area of general political, economic, and social change, 
‒ area of market changes, 
‒ area of design, technological, and material changes, 
‒ area of competitive and cooperating organisations, 
‒ area of internal activities of an organisation. 

The results of the SWOT analysis are often used for the purposes of forming and modifying 
corporate strategies. 

In the case of the fundamental analysis, the results of SWOT analysis serve as a diagnostic tool, 
which then can be used for comparison with the strategy actually adopted and implemented by a 
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company, which will help to reveal if said company is effectively responding to signals appearing 
within its organisation and environment. 

3.4. Financial analysis 

Financial reports and other information produced and provided by the accounting and finance 
departments of a firm are the basis of the analysis and conclusions for all stakeholders. One of the 
most popular financial analysis is the one that usually consists of two basic analyses: 

• initial analysis, 

• ratio analysis. 

The initial analysis, also referred to as balance sheet analysis, covers the balance sheet analysis 
and preliminary income statement analysis. It provides information on the structure of assets, 
debt, capital, and the resulting situation. 

Usually, there are four areas of the ratio analysis, corresponding to various problems of the 
company’s operations. These include: 

‒ financial liquidity ‒ it shows the company’s ability to meet short-term obligations, i.e. those 
whose payment terms do not exceed one year 

‒ business activity ‒ it consists in analysing the efficiency of the company’s operation 

‒ profitability of sale ‒ it is the commercial profitability calculated on the basis of sales volume 
data, 

‒ profitability of capital ‒ it is the economic profitability regarding the entire property of an 
entity, the financial profitability related to the employed equity. 

‒ indebtedness ‒ focuses on two issues ‒ the first is the company’s debt level and the second 
is the company’s debt service capacity. 

The initial analysis and ratio analysis are two fast and effective research methods that focus on the 
issues of the functioning of an enterprise and its business activity. However, when using ratio 
analysis to evaluate a company, one needs to remember that it is based solely on economic data 
from the company’s past and, at best, it describes the current state of a company, not its future. 
At the very least, it can be the basis for developing the trends of changes taking place in a 
company. 

3.5. Enterprise value calculation 

In order to perform the DCF valuation of an enterprise, the following should be specified: 

• time horizon covered by the valuation, 

• level of future cash flows that can be achieved by an entity, which are based on the 
construction of the so-called free cash flow FCF, in the case of the FCF projection, 

• discount rate based on the projected level of the cost of capital financing the company’s 
operations, which reflects the expected rate of return on capital employed in the business 
entity, in the case of my project, the discount rate will be the cost of equity, 

• final (residual) value after the detailed forecast period. 

The basis for the valuation of a company using the DCF method is to prepare a cash flow forecast, 
which consists in making a skillful forecast of the company’s basic financial statements, i.e. its 
balance sheet, profit and loss account, and statement of cash flows. 

The enterprise value (EV; sometimes referred to as the market enterprise value ‒ MEV) is defined 
as the sum of present value of the future free cash flow. 
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Where: 
EV ‒ equity value (enterprise value), 
RV ‒ residual value, 
FCFt – free cash flow in period t, 
r ‒ discount rate (cost of capital), 
n ‒ number of years covered by the period of the detailed forecast, 
t ‒ consecutive year number, from 1 to infinity. 

One of the most difficult and, at the same time, the most important aspects of enterprise 
valuation using the cash flow approach is the correct forecasting of the basic economic values 
relating to an enterprise undergoing valuation. For this purpose, it is necessary to perform a macro 
and microeconomic analysis as well as a financial analysis of an enterprise in advance. 

The forecasting process, also known as prediction, is a subject of statistics. The process of inferring 
about the future sizes of random variables at a specific future point in time (period) when the 
output quantity is unknown. A regression function can be used for this purpose. In practice, the 
linear regression is the most popular. 

These forecasts should be based on rational development assumptions and preceded by economic 
and financial analyses of the past results of an enterprise undergoing valuation. The SWOT analysis 
can be a helpful tool for identifying and classifying business opportunities and threats. 

The problem of the time horizon of the forecast period (from now to infinity) has been partially 
solved by dividing the time of the forecast into two periods, namely: the period of detailed 
forecast and the later period. 

Company value = current value of cash flows in the period of the detailed forecast + current value 
of cash flows after the period of detailed forecast 

The selection of the length of the detailed forecast period (2-5 years) should be determined by 
two basic factors: 

1. The length of the period in which an analyst performing the valuation is able to reasonably 
estimate individual items in the financial statements of a company undergoing valuation. The 
‘reasonable estimation’ should be understood as one that can be justified by convincing 
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arguments. The knowledge of said analyst as well as the availability of relevant data and 
information are of decisive importance in this case. 

2. The specificity of a company undergoing valuation and its current economic situation. The main 
focus is the cyclical nature of a given industry ‒ one should strive to include a detailed forecast of 
the full cycle of activity. 

3.6. Cost of capital  

When discounting cash flows, it is necessary to determine the appropriate cost of capital for them, 
fulfilling the role of the discount rate. If the cash flows belonging to all FCFF financing parties are 
discounted, this will be the weighted average cost of capital (WACC). However, in the case of the 
DCF method in the direct variant for the owners discounting the FCFE, the role of the discount rate 
meets the cost of equity (ke). 

The weighted average cost of capital: 

, 
 
Where: 
WACC ‒ weighted average cost of capital, 
kd ‒ cost of debt before tax, 
T ‒ income tax rate, 
kd (1-T) ‒ cost of debt after tax, 
E ‒ value of equity, 
D ‒ value of debt, 
E + D ‒ value of total capital (equity + debt), 
ke ‒ cost of equity. 

 

The cost of equity can be estimated in many ways: 

1. CAPM (capital asset pricing model): 

, 

Where: 
ke ‒ cost of equity capital, 
rf ‒ rate of return on risk-free securities, 
β ‒ systematic risk ratio for a given company, 
rm ‒ market portfolio return rate, 
(rm - rf) ‒ market risk premium. 
 

2. Assuming a constant increase in net profit (Gordon’s model) 

ke = D0 (1 + g) / P0 + g 

Where: 
D0 ‒ dividend paid, 
P0 ‒ share price, 
g ‒ assumed dividend increase. 

3. Industry ROE can also be adopted 
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3.7. Residual value 

Therefore, the residual value is estimated on the basis of simplified assumptions regarding the 
company’s results ‒ most often by assuming a constant growth dynamics ‒ during the continuation 
period. 

Despite the adoption of high quality simplified assumptions, the estimate of the residual value is 
indispensable because it often constitutes a large share in the total value of an enterprise. 

The most common method of residual value estimation is the use of the Gordon’s model assuming 
that there is the constant cash flow growth model in an infinitely long period and that the 
company growth g is less than cost of capital r. For example for r = WACC 

 

 

 

 

 
 

Where: 
RV ‒ residual value,  
FCFEn + 1 ‒ normalised level of cash flows in the first year after the detailed forecast period, 
r ‒ cost of equity capital, 
g ‒ expected rate of increase in cash flows over an infinite period. 
 

Note: 

The Gordon’s formula is as such due to the fact that the infinite sum of the convergent geometric 
sequence is finite. 
 
 
4. Comparative (market) methods 

The basis of the comparative method is the assumption that similar assets have a similar market 
value. Therefore, if one wants to value a given asset using this method, it is necessary find the 
same one or a similar one, whose value was determined via a purchase-sale transaction concluded 
on the market. 

In the case of specific entities such as enterprises, the following markets are the source of this 
information: 
‒ original capital market, which informs about the prices paid for shares of companies as part of 

placing new issues, 
‒ secondary capital market, which provides information about prices paid for shares of public 

companies on the stock exchange or the regulated OTC market, 
‒ control market, which is the source of information about share prices or shares acquired as 

part of mergers and acquisitions. 

Based on this assumption, the value of a company is determined in the case of the comparative 
methods by using the following formula: 
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Where: 
EV ‒ company value, 
Pew ‒ appropriate economic parameter of a company being valued, 
Mr ‒ market multiplier ‒ market price referred to the relevant parameter of comparable public 
companies, 
C ‒ market price of comparable public companies, 
Pep ‒ appropriate parameter for comparable public companies. 

The most commonly used parameters during the valuation of enterprises with the use of the 
comparative method are: 

‒ net profit, 
‒ book value, 
‒ revenues, 
‒ pre-tax and interest (EBIT ‒ earnings before income and taxes), 
‒ profit before tax, interest and depreciation (EBITDA ‒ earnings before depreciation, income, 

and taxes).  

Market multipliers from comparative methods are most often the indicators given by listed 
companies publicly: 

‒ price/earnings ratio (P/E ‒ price/earnings ratio), 
‒ price/book value indicator (P/BV ‒ price/book value), 
‒ P/EBIT, 
‒ P/EBITDA, etc.  

The multiplier should be based on a parameter that is as strongly correlated with the market value 
of companies in a given industry. 

Valuation with market multiples is relatively simple and easy compared to other valuation 
methods of enterprises (especially when it comes to the labour-intensive DCF method), which 
makes it very popular, almost universal. By far the most commonly used version is the net profit 
multiplier (P / E). 

 

Where: 
NP – net profit of an enterprise undergoing valuation, 
P/Em – price to earning ratio of a comparative company present on the stock exchange. 
 
 
5. Asset based methods 

There are four asset based methods: 

• net asset value method, 

• method of the value of adjusted net assets, 

• replacement value method, 

• liquidation value method. 

The methods are based on the material and inmaterial company assets. The balance sheet of a 
company is the source of information for the company value estimation. 

Example of the application of the book value method (the net asset value method) 

mEPNPEV )/(=
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Assets [PLN] E+L [PLN] 

Fixed assets   Equity capital  

Gross fixed assets 25 000     capital 18 000 

        depreciation 200    retained earning 2 520 

Net fixed assets 24 800   

Current assets 7 460 Credit 10 000 

        inventory 1 000   

        receivable 0 Liabilities 1 740 

Total assets 32 260 Total 32 260 

 

 

The liquidation value method, also known as the liquidation method, allows a company to 
estimate its liquidation value (the liquidation value or the lock-up value), which is defined as the 
total revenue that can be obtained from the sale of individual company assets in the event of 
liquidation at a given time. 

This value is then reduced by the liquidation costs and the value of the company’s liabilities. 

 

6. Mixed methods 

The valuation methods used result in different values. The value of an enterprise depends on its 
assets and how effectively they are used. Thus, it can be concluded that: 

EV = VA + goodwill 

Where: 
EV ‒ company value, 
VA ‒ value of the company’s net assets. 

The company’s goodwill is calculated as a function of asset and income methods.  

Depending on the form of this function, two groups of methods can be distinguished within the 
scope of the property methods: 

‒ average value methods (Schmalenbach’s method, Swiss method), 
‒ methods with additional profit as the source of goodwill. 

For example, for (WD >WM): 

 

Where: 
EV ‒ company value, 
WM ‒ value of the net assets of an enterprise, 
WD ‒ enterprise’s income value calculated on the basis of a perpetual rent. 

In order to apply this Schmalenbach’s method, there needs to be a higher value of the company’s 
income than the value of its property, which is a feature shared by good enterprises. 

In the case of weak enterprises whose income value is lower than the asset value, this method 
requires the following: 

1. valuation of the enterprise using the income method, if its financial result is positive, 
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2. valuation of the company using the liquidation method (hence the application of one of the 
property methods), if the financial result is negative. 

When the asset value is equal to the income value, the company’s goodwill simply does not exist 
and the value of an enterprise is reduced only to the value of its property. 

In methods with additional profit, the existence of the goodwill is a condition for the existence of 
the additional profit. 

The additional profit is the surplus of the financial result actually realised by a company over the 
financial result, which would have been achieved assuming a return on equity (ROE) equal to the 
cost of the company’s capital (its interest rate). 

The value of an enterprise is therefore determined in the case of this approach with the following 
formula: 

 

 

Where: 
EV ‒ company value, 
WM ‒ value of the net assets of the enterprise, 
n ‒ number of years of occurrence of additional profit in the future, 
ZD ‒ value of the predicted additional profit. 

This method expresses the goodwill value of a company as the n-fold of the projected additional 
profit of ZD, whereby the possibility of the loss of additional profit is determined by limiting the 
value of n to the range from 3 to 5 years. 

 
7. Measuring changes in the company’s market value 

An enterprise creates surplus value over the face value of the capital invested in it. It is capable of 
creating additional value if the profitability of capital is greater than its cost. 

7.1. EVA – economic value added 

The market value of debt capital is usually close to its nominal (book) value, therefore maximising 
the value of an enterprise, e.g. a joint-stock company, means maximising the value of capital 
employed by its shareholders. 

After the principal installments and interest on the debt have been paid, the surplus cash flows 
remain at the disposal of the shareholders. 

The higher they are, the higher the potential benefits for shareholders (an increase in dividends, 
an increase in the company share prices). 

EVA (economic value added) is a measure of the company’s ability to create an additional value. It 
is used interchangeably with the terms: economic added value, pure economic profit, true 
economic profit. 

 

EVAt = (ROICt - WACCt) ∙ Kt-1 

 
 

DM ZnWEV +=
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Where: 
ROICt ‒ rate of return on capital generated in a given period, 
WACCt – weighted average cost of capital in t period of time, 
Kt-1 ‒ value of capital invested in fixed assets and net working capital at the beginning of the period 

of time. 

 

The EVA is an internal measure. It measures the effectiveness of a company using the capital 
entrusted to it. It determines the difference between the operating profit after taxation generated 
by an enterprise and the total cost of its capital (its equity and debt capital) calculated on an 
annual basis: 

 

EVAt = EBITt (1-T) – WACCt ∙ Kt-1 

 
Where: 
EBITt ‒ operating profit in period t, 
T ‒ income tax rate 
 
 

7.2. MVA ‒ market value added  

The market value added (MVA) is the surplus of the market value of an enterprise (V) over the 
value of capital invested in it (IC): 

MVA = V – IC 

The MVA is the difference between the value of cash that would be obtained by shareholders by 
withdrawing all their capital and the amount previously invested by them in an enterprise (in the 
form of share purchases and reinvestment of profits). 

The MVA is a measure of the value of all economic surpluses expected by investors in the future. 

 

 

 

The MVA values show whether the company generated additional economic value (MVA>0) or a 
loss (MVA <0) in the period of interest. 

The MVA measures the additional value generated by a company over its life. 

On the other hand, the EVA indicates whether a company created or consumed its value in a single 
period. 
 
 
8. Advantages and disadvantages of the methods 

The valuation methods are based on various assumptions. Their application depends on the 
purposes of the valuation and the availability of information. 

Each method has its advantages and disadvantages. 
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DCF method 

Advantages Disadvantages 

‒ takes into account the possibility for the property 
to generate income, 

‒ makes it possible to identify redundant assets, 

‒ focuses on the future. It takes into account future 
income, time, risk, and the impact of the capital 
structure. 

‒ complexity; 

‒ it requires one to forecast many variables (cost 
of capital, income, risk, etc.), 

‒ subjectivity of estimates. 

 

Comparative methods 

Advantages Disadvantages 

‒ simplicity, 

‒ speed of the valuation, 

‒ suitable for the valuation of small, simple 
companies: pharmacies, bakeries. 

‒ results depend on the current value of indicators 
affected by the stock market, 

‒ difficulties in finding comparable companies. 

 

Asset based methods 

Advantages Disadvantages 

‒ easy valuation of the material substance of an 
enterprise, 

‒ they provide relatively simple and unambiguous 
results due to the strict formalisation of the 
procedure of their application and the possibility 
of precise documentation. 

‒ they do not take into account intangible 
elements that affect the value of an enterprise, 
e.g. its market position, distribution network, 
location, 

‒ they do not take into account the income 
generating capacity of the assets. 

 

Mixed methods 

Advantages Disadvantages 

‒ focus on the future.  

They take into account future income, time, risk, 
and the impact of the capital structure and the 
assets. 

‒ lack of rational justification for combining the 
income and property approach, 

‒ ‘as an artificial and arbitrary amalgamation of 
opposing concepts, they have no economic 
interpretation.’ (D. Zarzecki) 

 

9. Completion of the course  

The course is completed after the assessment of the valuation project prepared by students, 
which concerns enterprises of their choosing that are the most successful in their own country as 
well as the colloquium. 
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9.1. Colloquium – an example 

1. Characterise the objectives and functions of the valuation of a company. 

2. Present what purpose the mediation function serves in the valuation process using the 
example of the M&A. 

3. Present the DCF models of the company’s value. 

4. Present the methods of estimating the value of a company using mixed methods. 

 

Task 1. 
For the next three years, a company will generate cash flows in the amount of:  
PLN 200 000, PLN 500 000, PLN 500 000, and then said cash flows will increase by 10% per annum. 
The company finances its operations with equity and debt capital. The interest rate on its debt 
capital is 10%, and the tax rate is 20%. The value of the company’s capital is PLN 1 000 000 and 
PLN 400 000 constitutes a bank loan. The required rate of return of its shareholder is 20%. 
The company issued 2 000 000 ordinary shares. 
Calculate the company’s value using the DCF method. Calculate the market value of its shares. 

Task 2. 
At the end of 2018, AFAX Sp. z o.o. generated an operating profit of PLN 100 000. 
The company pays 19% income tax. The company’s balance sheet at the end of 2018 was as 
follows: 

ASSETS [PLN] L&E [PLN] 

Fixed assets 150 000 Equity capital 150 000 

Current assets 50 000 Debt capital 50 000 

Total 200 000 Total 200 000 
 

The structure of the liabilities and equity did not change during the year. The cost of its debt 
capital is 10% and the equity capital is 20%. Has the company generated added value or not? What 
is the increase or loss of value? 

 

9.2. Subject of the project  

Please evaluate the value of the company of your choosing using 2 methods: the book value 
method and the DCF method. 

Calculate the company’s value using the book value method: 

• provide the company’s balance sheet for the past 2 years, 

• calculate its value. 
 
Calculate the company’s value using the DCF method ‒ steps for the DCF method: 

• describe the company: its offer, assets, the size of its capital, the number of ordinary shares, 
markets, etc., 

• define the objective of the company valuation, 

• conduct the fundamental analysis, 

• conduct the strategic analysis, 

• conduct the financial analysis, 
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• prepare the CF forecast, 

• prepare the capital cost evaluation, 

• calculate the EV. 

Compare results of your valuation with the price of stocks. 

 
 

Lecturer:  
Zofia Wilimowska, PhD Eng., Associate Professor 

e-mail address: zofia.wilimowska@pwsz.nysa.pl 

mailto:zofia.wilimowska@pans.nysa.pl
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Course: Biology and Genetics 

Field of Study: Cosmetology 

Form of classes and number of hours: lectures 30 h, laboratory classes 30 h 

Number of ECTS credits: 4 

Learning outcomes:  

Knowledge of the biological basis of the structure and functioning of organisms. Knowledge of the 
basic relationships between organisms in nature. Basic knowledge of genetics. 

Evaluation methods of learning outcomes:  
examination 

Subject matter of the classes: 

1. Structural levels of organism structure.  

2. The functioning of the organism at various levels (elements of cytophysiology, physiology). 

3. Selected issues of ecology. 

4. Genetics.  

Selected educational content includes genetics only.   
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1. Cell cycles 

Haploid organisms have a single set of DNA molecules, so there is only one DNA of a given type in 
each cell. Diploid organisms, on the other hand, have a double set of DNA, so DNA molecules 
come in pairs: one from the father and one from the mother. 

Cells undergo cyclical divisions, which are divided into a period of growth and preparation for the 
next division. These successive phases of a cell’s life are called repeating cell cycles. 

Within one cell cycle, four basic phases can be distinguished: G1, S, G2 and M. The first three 
together constitute the interphase, i.e. the period between divisions, while M is the actual cell 
division (mitosis or meiosis). Cells may stop dividing temporarily or permanently by entering the 
resting phase of G0. 

The G1 phase (G = gap) is the period of cell growth and the accumulation of necessary substrate 
reserves until the G1 phase control mechanisms confirm the cell’s readiness for DNA replication. 

The S phase is associated with the synthesis of histones and DNA (replication). The amount of DNA 
in a cell is doubled, so there is a quadruple set of DNA molecules. 

The G2 phase involves the continued growth of the cell until the G2 control mechanisms confirm 
that it is ready for mitosis. Then, among others, the elements of the cytoskeleton involved in 
mitosis are synthesized (building division spindles). 

M is the phase of cell division, most commonly mitosis, after which the daughter cells enter the G1 
phase. 

G0 is a phase beyond the actual cell cycle and is referred to as ‘resting’, and this does not mean 
‘resting’ from full metabolic activity, only from cell division. Mature cells in some tissues enter the 
G0 phase after their growth period. They no longer undergo further mitotic divisions, but undergo 
differentiation, i.e. specialization to perform specific functions. 
 
1.2. Cell divisions 

In the course of cell division, the following occurs: karyokinesis, i.e. the division of the cell nucleus, 
and cytokinesis, the division of the cytoplasm and organelles. Before cells start their division, they 
usually double the amount of DNA. 

Mitosis is the process of cell division by which two daughter cells are produced that are genetically 
identical to the parent cell. 

There are several phases in the course of mitotic division. Chromatin condensation takes place in 
the prophase, as a result of the cytoskeleton reorganization, a division spindle is formed, e.g. from 
microtubules and titin. The nucleoli and the nuclear envelope disappear. On each chromatid, a 
protein complex ‒ kinetochore ‒ appears opposite the centromere, to which spindle elements are 
attached. In metaphase, each chromosome is made up of two chromatids linked by cohesin. 
Chromosomes are positioned in the equatorial plane of the cell. In anaphase, chromatids are 
attracted towards the poles of the cell by dynein as it moves along the microtubules of the 
spindle. In telophase, chromosomal decapitalization and the reconstruction of the nuclear 
envelope around both of the resulting nuclei take place. 

Karyokinesis is followed by cytokinesis, i.e. the separation of the cytoplasm by tightening the 
contractile ring built in the anaphase of actin and myosin filaments arranged around the periphery 
(at the equator) of the cell. 
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Meiosis is the division of a cell to produce daughter cells that have twice as much DNA (and 
chromosomes) as the parent. It takes place during the synthesis of reproductive cells during 
spermatogenesis and oogenesis. Its aim is to reduce the amount of genetic material so that the 
zygote formed after fertilization has the same amount that was reproduced in the cells before 
meiosis. In the course of meiosis, two divisions follow one another. The first division is a 
reductional division. 

Profhase I begins with leptotene, during which the chromosomes begin to condense and the sister 
chromatids unite. In the zygote, pairing of homologous chromosomes occurs: sister chromatids 
adhere to each other. The chromosomes are bound by the synaptonemal complex. During 
pachytene, the crossing-over process takes place, which ends in diplotene, which also involves 
disassembly of the synaptonemal complex and the disconnection of homologous chromosomes. 
At the end of prophase I, diakinesis takes place, the condensation of chromosomes ends, and the 
nuclear envelope and nucleoli disappear. 

In metaphase I, pairs of chromosomes are arranged in the equatorial plane of the cell. 

In anaphase I, chromosomes spread randomly to the poles of the cell, without separation of sister 
chromatids. Thus, in the daughter nuclei, the number of chromosomes will be reduced by half 
(first meiotic division is a reductional division, daughter cells have a haploid number of 
chromosomes, 1n). 

There is no typical telophase here, a pair of haploid cells immediately enter the second division. 

The second meiotic division (equational division) is essentially identical to mitosis. The enzyme 
separase cuts the junctions (cohesive complexes) between sister chromatids. This allows them to 
diverge in anaphase II to opposite poles of the cell. 

The result of both divisions is the formation of 4 haploid cells with the number of 1n 
chromosomes, each of which has one chromatid. The daughter cells are not identical ‒ their 
genetic material is different. 
 
 
2. Classical genetics 

2.1. The first law of inheritance and basic concepts of classical genetics 

The first scientific theory of inheritance was developed by J. Mendel in the middle of the 19th 
century. Mendel noticed that crossing plants with specific traits resulted in specimens having this 
trait in the next generation in predictable proportions. The clearest example is the pea plant with 
white or purple flowers. Mendel separated plants with different flower colours from each other, 
then over several generations he selected specimens with only purple flowers or ‒ separately ‒ 
only white flowers for further reproduction. Currently, it can be described as obtaining two pure 
lines, i.e. homozygous lines (homozygotes, i.e. individuals having both alleles of this gene the same, 
designated e.g. VV or vv ‒ heterozygotes i.e. individuals having different alleles of one gene, Vv). 

Mendel assumed that the ‘inheritance factors’ of a specific trait pass from both parents to 
offspring, occurring in pairs in each individual. These ‘factors’ are now known as genes. Genes can 
take various forms (alleles, the word allele is short for ‘allelomorph’), determining the different 
form of a given trait (e.g. different colour of flower petals, different blood groups, etc.). These 
alleles can be dominant or recessive. In genetics, the dominant alleles are conventionally marked 
with capital letters, in the described case V (violet), recessive alleles with lower case letters, here: 
v. A dominant allele is the one that only needs one in a gene pair for the trait form determined by 
that allele to occur (e.g. if there is a Vv heterozygote, the V trait form is present). 
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A genotype is a set of alleles of a given organism (all alleles of all genes, or for the sake of 
simplicity, only a record of alleles of a given gene or genes). A phenotype is a set of observed 
characteristics of an individual, i.e. a physical manifestation of the genotype, taking into account 
the fact that some recessive alleles may not be reflected in the phenotype. 

Mendel, after crossing the VV and vv plants, noticed that in their offspring (in the F1 generation) 
all plants had purple flowers (having a Vv set of alleles). This is how he defined domination and 
recessivity. In the further part of the experiment, Mendel subjected the obtained heterozygous F1 
plants to self-pollination. In the F2 generation, he obtained 75% purple-flowered plants and 25% 
white-flowered plants. 

Thanks to this experiment, Mendel showed that from each parent individual to the offspring, one 
allele of the pair (in the germ cells ‒ gametes) passes, which is the basic mechanism (and law) of 
inheritance. 
 
2.2. The second law of inheritance 

Mendel’s second law (‘the law of independent assortment’) states that different traits inherit from 
each other independently. However, it applies only to features whose genes lie on different 
chromosomes or whose locations cross-over occurs. 

On the other hand, if genes lie on the same chromosome, they will be inherited in a conjugated 
manner: whole DNA molecules (with all their alleles on them) pass randomly to gametes. Only the 
crossing-over process can disturb that. 
 
2.3. Multi-gene inheritance 

One gene usually describes the structure of one protein, so its form (allele) is directly responsible 
for the form of this protein and the function it performs. However, a large proportion of the 
phenotypically observed traits, not in biochemical studies, but in simple observation, are directly 
or indirectly influenced by at least a few genes. In the example of iris colour already given, at least 
sixteen genes are involved, although the OCA2 gene is of particular importance, which determines 
the production of the melanin pigment (and thus also affects the colour of the skin and hair (called 
oculocutaneous albinism type 2, a disease caused by one form of alleles), forms of albinism), the 
HERC2 gene regulating its expression, and the EYCL1, 2, 3 genes. 
 
2.4 Epigenetics 

Epigenetics deals with the influence of environmental factors on gene expression. Under the 
influence of such external factors, changing the activity of genes, cells can change their functions 
and undergo remodeling to a very large extent. There are many examples of epigenetic 
mechanisms, including: epistasis, i.e. the influence of some genes and their expression products 
on the expression of other genes. A given allele may be present, but the expected trait will not 
manifest itself phenotypically due to the presence of specific alleles of other genes. Another 
example is pleiotropy. It is based on the influence of one gene on more than one trait. Still other 
ones are genomic, imprinting, reprogramming, etc. 
 
 
3. Molecular genetics 

3.1. Structure of nucleic acids 

DNA, or deoxyribonucleic acid, is a polymer of nucleotides. A single nucleotide is composed of a 
deoxyribose molecule linked by an N-glycosidic bond with a purine nitrogen base (adenine (A) and 
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guanine (G)) or a pyrimidine base (cytosine (C) and thymine (T)) and phosphorylated (most often 
at the position of the fifth carbon atom in deoxyribose). 

Nucleotides can chain together to form phosphodiester bonds between one nucleotide phosphate 
residue (attached to the fifth carbon atom of deoxyribose) and the third carbon atom of another 
deoxyribose molecule. In such a chain, one side of the molecule always ends with a ‘free’ third 
carbon atom in the deoxyribose molecule, and the other with a fifth (‘free’ or unphosphorylated). 
This is referred to as the 3’ and 5’ ends. 

 

In a DNA molecule, most often there are two chains, lying in parallel. The nitrogen bases go 
towards the other chain, so they lie opposite to each other, which allows the formation of 
hydrogen bonds between them. Adenine and thymine make two such bonds, cytosine and 
guanine ‒ three, so the bases always pair this way. This is the principle of complementarity. 

These chains lie opposite to each other with 3’ and 5’ ends: the 3’ end of one chain lies opposite 
the 5’ end of the other one; this is called anti-parallel arrangement. A DNA molecule can be linear, 
but it can also close to a circular shape. The strands are twisted around each other to form a 
double, right-handed helix. 

In the cell nucleus of every almost living cell in the body there is a complete double set of DNA 
molecules. Each of them is several to several dozen centimeters long. Human DNA is almost 2 
meters long. The cell nucleus is only a few µm in diameter. DNA must be arranged in the nucleus 
in such a way as to ensure rapid access of enzymes in the event that a gene needs to be used for 
transcription, while at the same time the DNA must never become entangled. The layout must 
therefore be very precise. This is largely due to histone proteins. 

More or less fused DNA together with histones form nuclear chromatin. The more chromatin is 
condensed, the lower its transcriptional activity: active DNA must be de-spiralized in order for 
enzymatic transcription complexes to attach to and move along its molecule. Strongly fused 
chromatin (heterochromatin) is inactive. 

In prokaryotes and in mitochondria, DNA is not linear, but circular: the 3’ ends are linked by a 
phosphodiester bond to the 5’ ends. 

Ribonucleic acid (RNA) has a structure similar to that of DNA, it is also a chain of nucleotides. The 
difference is that the core of the molecule together with phosphoric acid builds ribose instead of 
deoxyribose, and instead of thymine, uracil is one of the nitrogen bases with similar properties. 
Another difference is that DNA is usually double-stranded in cells while RNA exists as a single-
stranded molecule. A characteristic type of RNA is tRNA. 

3.2. Genetic code 

The genetic information located in DNA describes the structure of proteins. 
DNA encodes twenty of the naturally occurring amino acids. There are more than twenty proteins 
synthesized in cells, because they undergo post-translational modifications, such as adding 
functional groups (methyl, acetyl, hydroxyl, phosphoryl, etc.), carbohydrate molecules, lipids, 
changing the chemical structure, creating disulfide bridges, removing fragments of the polypeptide 
chain, etc. 

DNA, as described earlier, is a polymer of four types of nucleotides containing nitrogen bases: 
adenine, thymine, cytosine, and guanine. Thus, information in such a molecule must be written 
with four ‘characters’, A, T, C, G, respectively. 
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Since we have four different letters, three-letter ‘words’ (codons) are required to write the 20 
amino acids. 

Several codons can code for one amino acid, these are called synonyms. 

Successive nucleic acid codons designate successive amino acids of the polypeptide chain being 
formed; writing is continuous (except for introns), usually not overlapping. 

The AUG codon describes methionine. At the same time, it is the codon that marks the start of 
translation: the translation complex moves along the mRNA until it hits the first AUG sequence 
and starts protein synthesis from there. Thus, any newly synthesized protein starts with 
methionine (which is often removed later). At the same time, the AUG codon sets the so-called 
reading frame. This means that, starting from the AUG sequence, successive triples of bases are 
treated as successive codons that define subsequent amino acids. 

The UAA, UAG, and UGA codons are called nonsense codons, they do not code for any amino acid, 
but mark the end of polypeptide synthesis at this point. 
 
3.3. Organization of genetic information 

Genetic information, i.e. information about the sequence of amino acids in proteins, is contained 
in DNA in the form of genes, each of which includes information about the amino acid sequence of 
one protein or peptide. Depending on the size of the encoded molecule, genes have length. The 
number of genes depends on the species. 

Only one of the two strands of DNA contains information ‒ it is the template strand. It is the one 
that is used to synthesize the mRNA molecule, which will be involved in the synthesis of the 
protein. This strand is also referred to as non-coding and antisense strand. The second strand is a 
non-matrix, coding, meaningful strand. 

Genes are often assembled into groups of genes: in bacteria, there are operons, i.e. groups of 
genes coding for proteins with related functions, in higher organisms ‒ multigene families, 
including genes assembled not so much because of similar functions, but because of the need for a 
similar number of copies . 

Within DNA there are coding (containing specific genetic information describing the structure of 
proteins) and non-coding sequences. Within the non-coding DNA there are so-called pseudogens. 

Large areas of non-coding genes, accounting for 25% of the total genome, are sometimes referred 
to as gene deserts. Currently, their regulatory functions are suggested. For example, disorders 
within them are associated with several types of cancer. 
 
3.4. Enzymes modifying nucleic acids 

Nucleases are enzymes that cut the phosphodiester bond between nucleotides, which breaks the 
nucleic acid strand. 

Ligases combine nucleic acid chains that have been cut to form phosphodiester bonds. This takes 
place both during DNA repair and during recombination, RNA splicing, and also during DNA 
replication. 

Polymerases work similarly to ligases, building phosphodiester bonds between nucleotides, but in 
their case it is a ‘tape’ action that takes place during the synthesis of nucleic acid. 

Helicases are enzymes that break hydrogen bonds between opposite nucleotides. Thanks to this, 
two strands of DNA can unravel, and only in this state DNA can be replicated or transcribed. 
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Topoisomerases are enzymes that regulate the degree of twist of the DNA double helix and 
enable the solution of some problems resulting from the closure of DNA into a circular form. 
 
3.5. DNA replication 

DNA replication is the process of duplication of a DNA molecule before a cell divides. Thus, just 
before division, the cell is tetraploid, and after division, both daughter cells are diploid (they have 
a double set of DNA molecules). 

Replication occurs in the template of both molecules of the double-stranded DNA helix. It is 
described as a semi-conservative or ‘semiconservative’ process: a new, complementary molecule 
is added to each of the two single-stranded molecules. As a result, both daughter cells will have 
double-stranded DNA molecules, one strand of which is derived from the parent cell and the other 
is freshly synthesized. 

Due to the specificity of the functioning of DNA polymerases, which move along the template DNA 
in the 3’-5’ direction, DNA synthesis must always be in the 5’-3’ direction. 

Generally speaking, the replication process begins with the disentanglement of the double helix by 
the helicase enzyme at sites rich in A = T pairs. These sites are referred to as ori (origin). The double 
strand is separated, thus creating a replication fork. Single strand binding (SSB) proteins bind to the 
separated strands to prevent the strands from reattaching. 

DNA polymerase is unable to initiate DNA synthesis. It can only lengthen the chain from the 3’ end 
by pairing the nucleotides with the template. Therefore, first a short piece of an RNA primer is 
synthesized with the participation of primase, which is an RNA polymerase. Only then DNA 
polymerase can begin to work, attaching another nucleotide and creating further phosphodiester 
bonds. Due to the necessity to run the synthesis in the 5’-3’ direction, the synthesis on one strand 
is continuous, on the other one, in sections, the so-called Okazaki fragments.  

If the DNA is non-circular, there is no room for addition of an RNA primer to the 5’ end of the DNA 
delayed strand. Therefore, with each successive division, the DNA should shorten, lose end 
sections, which therefore cannot be replicated (approximately 50-150 bp for each cell division). In 
order to avoid this, there are telomeres at the ends of the molecule. These are short, repeating 
sequences (in human: 5’TTAGGG3’, 5-30 kbp in length). The 3’ end of the leading strand extends 
beyond the 5’ end of the lagging strand. The telomerase enzyme has an RNA fragment 
complementary to this sequence, extends the leading strand (on the template of its own RNA 
segment) and detaches. This process is repeated many times. Thus, losses from successive 
replication and cell division are related to the telomeres and not to the coding sequences. 
 

3.6. Transcription 

Transcription is the synthesis of mRNA (messenger RNA) on the basis of information from DNA. 

There are three stages of transcription: initiation, elongation, and termination. RNA polymerase is 
responsible for the course of transcription. 

Initiation occurs when RNA polymerase binds via the σ subunit, together with protein 
transcription factors, to the promoter of a gene. RNA synthesis must start exactly at the point 
where a specific gene begins. After RNA polymerase is attached to the promoter, a closed 
promoter complex is formed. The two DNA strands are separated in an area rich in adenine-
thymine base pairs. At this stage, the σ subunit detaches from the polymerase (referred to as an 
‘open promoter complex’). Then the free ribonucleotides may already be ‘matched’ to the next 
codons of the template DNA and combined together. 
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This is the second stage of transcription, elongation. The RNA polymerase moves along the DNA 
molecule in the 3’ to 5’ direction, attaching subsequent ribonucleotides to the free 3’ end of the newly 
emerging RNA chain. 

The ending of the RNA synthesis is called termination. In prokaryotes, this occurs on palindromic 
sequences. These are sequences where the second part repeats the first in reverse order and with 
base replacement to complement (e.g., ATTCG-CGAAT). In RNA then, the structure of the so-called 
hairpins (the molecule ‘folds’ to form a double-stranded, complementary section). 

An mRNA is formed before translation in the cell nucleus as a pre-mRNA. It contains non-coding 
sequences (introns) between the coding sequences (exons). The introns are removed and the 
sections of the exons are spliced together. 

It is possible to combine exons in different combinations, i.e. not in the order ‘1-2-3-4-5’, but e.g.             
‘1-3-4-5-2’ etc. This results in greater protein diversity. It is the one of the mechanisms by which 
several different proteins can be made from one gene. This process is called alternative splicing. 

In order to prevent digestion of mRNA by nucleases crossing 3’-5’ bonds, the so-called a cap, i.e.            
7-methylguanosine connected with a 5’-5’ triphosphate bond, resistant to these enzymes. At the 
same time, the cap enables the ribosome to recognize the end of the mRNA molecule. In turn, a 
poly A tail, i.e. about 250 adenine nucleotides, is attached to the 3’ end. This polyadenylation is 
likely to protect against exonuclease. 

 
3.7. Translation 

Translation is the process of synthesizing peptide chains on an mRNA template. The order of the 
amino acids in the molecule is crucial for the properties of a protein. This information is 
transferred from DNA to mRNA and used in the translation process, in which subsequent amino 
acids are combined in the order determined by the mRNA. For this to be possible, the amino acids 
must be properly prepared, i.e. linked to a transport RNA (tRNA). 

The tRNA molecule is composed of approx. 74-95 nucleotides. Its second row structure is shaped 
like a clover leaf; It has 4-5 arms, i.e. loops formed by RNA hairpins. The tRNA includes the 
following arms in the molecule: dihydrouridine, anticodon, additional, pseudouridine and 
acceptor. It is the tRNA molecules that carry specific amino acids. The attachment of an amino acid 
to the tRNA acceptor arm is called aminoacylation, the reaction product is aminoacyl-tRNA; it is 
catalysed by a specific aminoacyl-tRNA synthetase, which recognizes both the amino acid and the 
tRNA. 

Thus, aminoacyl-tRNA molecules are the substrate in the process of translation, and energy from 
the hydrolysis of ATP and GTP is also needed. Ribosomes are also essential as coordinating 
structures for the mRNA and tRNA activity during protein synthesis, ensuring appropriate spatial 
arrangement of all the elements necessary in this process. 

Translation begins with initiation. At the site adjacent to the AUG sequence (encodes START and 
methionine), a small ribosome subunit binds to the mRNA (in Eucaryota, the small ribosome 
subunit moves from the 5’ end cap until the AUG sequence is recognized). This codon corresponds 
to the anticodon of the methionine transfer tRNA, so such a molecule (specific, initiator: tRNA i

Met) 
binds to the mRNA and together with a small subunit of the ribosome forms an initiation complex. 
At this stage, with the participation of protein initiators, the large ribosomal subunit binds and the 
elongation phase begins. There are two aminoacyl-tRNA binding sites on the large ribosomal 
subunit: the peptide site (P), currently occupied by tRNAiMet, and the aminoacyl site (A). Another 
aminoacyl-tRNA molecule with an anticodon corresponding to the first mRNA codon after the start 
AUG goes to the site A. With the participation of the so-called polypepti-dyltransferase centre,                
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a peptide bond is created between the amino acid of this aminoacyl-tRNA and methionine. This is 
followed by a translocation: the newly attached aminoacyl-tRNA is shifted to the P site. The tRNA 
molecule is then cut off from the already attached amino acids, and another aminoacyl-tRNA 
molecule goes to the A site. For these processes to take place, further protein factor, elongation, 
are necessary. Elongation continues until one of the STOP codons is encountered. Instead of 
another aminoacyl-tRNA, the A site of the large subunit of the ribosome moves to a termination 
factor that releases the synthesized polypeptide molecule. The energy necessary for the individual 
stages of translation to take place comes from the hydrolysis of GTP and ATP. 
 
 
4. DNA mutations, DNA repair 

During replication and meiosis, sometimes errors occur, as well as mutations caused by mutagenic 
external factors. A mutation is an inherited change in genetic material. 

Spontaneous mutations (without external factors) are for example: deamination, depurination, 
tautomerisation, slipped strand mispairing mutation. These mutations occur mainly due to 
replication errors and repair processes. 

Mutations can also be induced by external factors: chemical, physical and biological. 

Chemical mutagenic factors include: nitrogen bases, nitric acid, alkylating agents, methyl 
methanesulfonate, psoralens, nitrogen base analogs, transposons, reactive oxygen species, free 
radicals. 

Mutations are often caused by reactive oxygen species (ROS), which can be partially regarded as 
spontaneous mutations, because ROS are formed as a by-product of basic aerobic cellular 
metabolism. Hydroxyl (OH.), Superoxide (O2

-) and hydrogen peroxide (H2O2) radicals cause 3000 to 
5000 mutations per generation in E. coli. 

Mutagenic physical factors are e.g. UV radiation: A (with a wavelength of 320-400 nm), B (280-320 
nm), C (200-280 nm ‒ absorbed by ozone). UV B and C radiation causes the formation of 
cyclobutane pyrimidine dimers and 6-4 photoproducts. Other physical factors are ionizing 
radiation: X and γ, α, β particles, neutrons. 

Mutations in one nucleotide (a pair of nucleotides) within a single gene are called small scale 
mutations. Among these the following can be distinguished: 
‒ substitution, which consists in replacing one nucleotide with another, 
‒ insertion, i.e. insertion of one nucleotide, 
‒ deletion, i.e. removal of one nucleotide. 

Mutations can lead to different effects: e.g. replacing one nucleotide with another (substitution) 
can change the amino acid described by a particular codon. As a consequence, one other amino 
acid may be inserted into the protein molecule. This type of mutation is referred to as a missense 
mutation. In practice, such a protein may perform its functions unchanged, but it may also turn 
out that the protein is unable to perform its function. If the mutation occurs at the third position 
of the codon, there may be no change at all, it can result in a synonym codon. This is called silent 
mutation. 

Another type of mutation in which one nucleotide is replaced by another is a nonsense mutation 
in which one of the STOP codons is produced in the wrong place. 

Insertion or deletion of one nucleotide changes the reading frame. The entire codon is read at 
once: three nucleotides representing one amino acid. If a deletion causes removal of one of them, 
or an insertion adds one, the correct codons will not be read, but triples shifted by one position. 
This will result in the insertion of completely different amino acids during translation. 
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In addition to point mutations, there are also larger mutations, including large fragments of 
chromosomes: DNA molecules, tens, thousands or more pairs of nucleotides, definitely going 
beyond one gene. Large scale mutations take the form of insertions, deletions, rearrangements 
(translocations, shifts of genome fragments in relation to each other), inversion (turning a 
fragment of the DNA chain by 180˚), amplification (gene duplication). It is also possible to close the 
arms of the chromosome, forming a ring chromosome, and the formation of the so-called an 
isochromosome in which one of the arms is absent and the other, duplicated, takes its place. 
There is also a loss of heterozygosity, consisting in the loss of one of the pairs of alleles (due to 
deletion or recombination). 

Changes in DNA can also affect entire chromosomes or large parts of them. These can include 
aberrations in the structure or number of chromosomes. In the case of a number, it can be 
referred to as aneuploidy (when the set of chromosomes is enlarged or reduced by one or more of 
them: nullisome ‒ no chromosomes of a given pair, monosome ‒ presence of a single chromosome 
instead of a pair, trisome ‒ presence of three chromosomes instead of a pair) and polyploidy 
(increase of whole sets of chromosomes compared to the standard number 1n or 2n, e.g.                  
3n triploidy, 8n octaploidy, etc.). 

DNA repair. It is estimated that about 104-106 DNA damage is generated in the human body per 
day. In order not to lead to cell dysfunction or cancer formation, it is necessary to repair the 
damage. This repair is energy-intensive, so if there is too much damage, the cell is directed to the 
apoptotic pathway. There are at least five basic models for repairing damaged DNA. A distinction 
is made between direct defect removal, nucleotide excision repair, base excision repair, base 
mismatch repair, and repair of double-stranded cracks. DNA repair is a complex process and 
makes up a significant part of cell metabolism. At least 130 genes (proteins) are involved in repair. 
 
 
5. Human genetics 

The normal human genotype includes 46 chromosomes: 23 pairs. 22 of them are called 
autosomes, one pair (XX or XY) are sex chromosomes. Each chromosome contains one DNA 
molecule. Thus, in every human cell (except the reproductive cell) containing a cell nucleus, there 
are 46 DNA molecules (including 23 from the mother’s egg and 23 from the father’s sperm). 

The sequencing of the human genome was announced in 2003, when the Human Genome Project 
described 99% of the genome with an accuracy of 99.9%. 

Of the 3 billion base pairs of human DNA, the encoding DNA comprises less than 2% of the human 
genome. Coding DNA sequence contains approximately 20,400 protein-coding genes. In contrast, 
98% of the human genome is non-coding DNA sequence, including 14,600 pseudogens. 

Compared to other catarrhine monkeys, humans have one fewer chromosomes. Human 
chromosome II was created from two other chromosomes linked by telomeres. The human 
genome differs from the chimpanzee genome in changes in 35 million nucleotides, 5 million 
insertions/deletions, rearrangements. The differences represent only 1.23% of the genome. 
However, as much as 6% active genes different in humans and in chimpanzees, which the latter 
species does not have must be added to this. 

Sex determination occurs in human throught XX/XY chromosome system. Considering that the 
mother of a zygote can obtain only one of the two types of the X chromosome, and the father ‒ 
with a probability of 1: 1, the X chromosome or the Y chromosome, this system enforces a 1: 1 
female to male ratio. 
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The human sex chromosomes, X and Y, are very different: X contains about 800 protein coding 
genes, while Y contains only about 150 (of which as many as 73 code proteins). 

During the development of the fetal female organism, one of the two X chromosomes is 
inactivated in almost all cells and transforms into a Barr body. The ‘choice’ of a chromosome to 
inactivate is random, thus different X chromosomes in a pair can be converted into a Barr body in 
different cells. 

The Y chromosome recombines with X only in 5%. Recombination of the remaining 95% of the Y 
chromosome could be etrimental, so it is blocked (female organisms could develop with harmful 
genes derived from the Y chromosome, or male organisms, lacking some of the genes located on 
the Y chromosome). 
 
 
6. Genetic aging of cells 

Mammalian cells cannot divide indefinitely. L. Hayflick showed that for each species there is a 
maximum number of divisions. For human cells, it is approximately 40-60. This maximum number 
of divisions, the so-called The ‘Hayflick limit’ was also found to correlate with telomere length. In 
subsequent cell divisions, the telomeres shorten as a result of replicative mechanisms. Active 
telomerase occurs in stem cells, and in adults, e.g. in the epidermis, sperm cell lines, lymphocytes, 
where it is necessary to proliferate rapidly throughout life. 

Several conclusions can be drawn from Hayflick’s theory, for example: 
‒ attempts can be made to limit tumour growth with telomerase inhibitors, 
‒ it is possible to try to restore tissues by activating telomerase (but risking the formation of 

cancer), 
‒ ‘cell renewal’ (widely promoted in cosmetology) is not recommended ‒ attempts to 

accelerate the cell replacement, e.g. in the epidermis through acceleration of cell 
multiplication. While telomerase is active in epidermal cells, frequent divisions (and frequent 
replications) increase the likelihood of tumour formation. In this case, ‘cell renewal’ is a 
necessary evil, not something to be intensified. 

This is not the only genetic mechanism underlying cellular aging. The other is the gradual 
accumulation of mutations. Mutations occur continuously in every cell, and although the vast 
majority is repaired, some survive. Therefore, over the decades, the genotype gradually 
degenerates, and individual cells may lose their ability to function properly. 

There are some inherited genetic defects that accelerate aging, caused by the presence of mutant 
alleles of genes responsible for DNA repair processes. Among the most obvious of them are: 
‒ Cockayne syndrome, in which an allele coding for one of the proteins necessary for 

transcription-related repair is mutated, in this case has a life expectancy of 13 years on 
average, 

‒ Huchinson-Gilford progeria, with a mutated allele encoding abnormal laminate A, a 
component of nuclear chromatin scaffolding, necessary for the repair of double-strand 
fractures (here, the survival rate is also on the order of 13 years), 

‒ Werner syndrome with a mean survival rate of 47 years, associated with the presence of 
abnormal helicase and exonuclease repair with base excision. 

The study of aging processes on individuals with exceptionally long lives revealed that they have 
above-average active DNA repair systems, for example PARP proteins: poly (ADP-ribose) 
polymerase, involved in the repair of single-stranded cracks. 
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7. Genetic engineering 

Genetic engineering is carried out through a number of biochemical techniques such as DNA 
sequencing (i.e. the description of the nucleotide sequence in the nucleic acid chain), DNA cloning 
(i.e. obtaining multiple copies of DNA obtained bycutting out fragments by restriction enzymes, 
transfer of these fragments thanks to vectors such as plasmids, their recombination with bacterial 
DNA and multiplication of recombinant bacteria), polymerase chain reaction, nucleic acid 
hybridization, DNA microarray technique, targeted mutagenesis, horizontal genetic transfer. 
 
7.1. Examples of genetic engineering applications 

Genetic engineering techniques are gradually offering more and more possibilities. The practical 
application of these techniques is handled by white (industrial), green (agricultural) and red 
(medical) biotechnology. An example of the practical use of biotechnology are gene therapies 
aimed at combating diseases caused by abnormal alleles of specific genes. In addition to gene 
therapies, genetic engineering is used in medicine as a tool that allows the production of drugs by 
multiplying DNA-modified microorganisms (the first drug produced in this way was synthetic 
human insulin, in 1982, and nowadays there are hundreds of drugs produced by such methods 
(vaccines, antibodies, hormones, etc.). Of course, it is possible to produce proteins in this way for 
fields other than medicine, including cosmetology.  In order to identify carriers of recessive genes 
that cause genetic diseases, tests can be carried out that can help prevent genetic diseases. 
Personalized medicine is gradually developing: genomes are studied in terms of existing links of 
groups of patients, groups of genes and diseases (Genome-wide association study, GWAS). The 
patient’s genome is then analyzed, looking for specific alleles that may affect the health condition, 
susceptibility to diseases, drugs hypersensitivity, etc., more effective treatment in neoplastic 
diseases. 

Genetic engineering also offers hope of recreating extinct species of plants and animals. To do 
this, techniques such as those used to save currently endangered species are used. 

Genetic engineering is also used, inter alia, in in historical research (genealogical lines, bone 
identification, etc., studies of the migration of population groups and their origin), biotechnology 
is also used to produce various substances in the chemical industry (citric acid, lactic acid ‒ e.g. for 
polymers, glutamic acid, lysine, vitamin C, ethanol, oils), in paleontology, history and forensics 
(identification of biological samples). 
 
GMO: genetically modified organisms. 

Genetically modified organisms have a deliberately altered genotype compared to natural 
individuals in order to obtain traits that are profitable for e.g. a farmer. For example, artificially 
induced polyploidy has long been used in agriculture. Commonly used polyploid plants include: 
‒ triploids: bananas, apples, citrus fruits, watermelon, 
‒ tetraploids: apples, wheat (for pasta), potatoes, cotton, tobacco, pelargonium, leek, 

rapeseed, 
‒ hexaploids: wheat (for cakes), triticale, kiwi, oats, chrysanthemum, 
‒ octaploids: sugar cane, strawberry, dahlia, pansy, dahlia, 
‒ dodecaploids: sugar cane. 

Through genetic engineering, it is possible to make animal and plant resistant to diseases and 
climatic conditions, to accelerate growth, to increase or enable a given plant/animal to synthesize 
a given substance (e.g. a vitamin) by introducing alleles of genes for beneficial traits into the DNA. 
Genetically modified apples, potatoes (which do not darken when cut, their expression of 
polyphenol oxidase was suppressed), ‘golden rice’ with increased content of vitamin A is widely 
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used, and modified varieties of corn and bananas are enriched with vitamin A. Transgenic varieties 
of soybean, cotton, tobacco, sugar beet, sugarcane, maize, papaya, potatoes, cereals etc. resistant 
to insects, viruses, drought, frost etc. The USA are varieties modified in this way. Individual studies 
show different results, but in 2014 a meta-analysis of the available data showed that the use of 
GMOs reduced pesticide use by 37% while increasing yields by 22%. 

Genes are introduced into cells by a variety of methods, including: 
‒ viral vectors, 
‒ the use of embryonic stem cells (DNA is inserted into the blastocyst and not into the zygote, 

so as the animal will be a chimera: only some of the cells will be changed), 
‒ electroporation where an electrical impulse increases the permeability of a cell membrane 

by creating holes in it and transfers DNA between cells (electrotransfer of genes), 
electroporation can be reversible and irreversible, e.g. in cancer therapy, 

‒ injection (microinjection), 
‒ using a gene gun ‒ metal particles coated with plasmid DNA are fired (this technique is used, 

for example, for DNA vaccines, in attempts to treat Alzheimer’s disease, to introduce 
fluorescent protein genes. 

As for animals, the following are some examples of the application of the genetic engineering. 

Mosquitoes are modified by introducing a lethal gene into the males. In the Cayman Islands, this 
has reduced their population by 80%, which gives hope for a reduction of the malaria threat. 

Modified fish with an overproduction of growth hormone are used in food production 
(AquAdvantage salmon introduced in 2015, trout, tilapia). 

Numerous mammalian species are used in physiological/medical/genetic research. Mice, rats, 
rabbits, pigs and sheep have been model systems in these studies for several decades (e.g. models 
of physiological dysfunction, diseases, transplantation). This allows for better understanding of 
disease syndromes, the development of therapies and drugs, and the improvement of genetic 
engineering methods. For example, lines of Knockout mouse mice are created, having the selected 
gene replaced by an inactive gene. In this way, model animals are obtained that are used to study 
the function of the selected gene. 

Genetic engineering in mammals is used to modify food-source animals. In 2006, pigs producing 
omega-3-unsaturated fatty acids were obtained. In 2011, the transgenic cows producing milk for 
humans were produced in China and Argentina. In Canada, in 2012, pigs were obtained containing 
the enzyme phytase, which allows phosphorus absorption to be more efficient (which, in turn, will 
reduce environmental pollution). In the same year, the cows with completely non-allergenic milk 
were produced in New Zealand. 

Although this may sound odd, a patient undergoing gene therapy also meets the definition of a 
GMO. 
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Examples of questions: 

1. Gene mutations.  

2. Chromosomal mutations.  

3. Frame shift mutations.  

4. The translation processes.  

5. The process and biological significance of meiosis. 

6. Structure of RNA and DNA.  

7. Sex chromosomes. 

8. Gene therapies.  

9. Mendel’s laws. Telomeres.  

10. Multi-gene inheritance.  

11. Meaning of the terms: heterosis, haplotype, codomination, introns, genotype, homozygote, 
allele.  

12. What is the splicing process?  

13. The use of genetic engineering in food production.  

14. The replication processes. 

15. Aging by genetics. 
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Course: Histology 

Study: Cosmetology 

Form of classes and number of hours: lectures 15 h, laboratory classes 15 h 

Number of ECTS credits: 4 

Educational outcomes:  

knowledge of the histological structure of the subcutaneous tissue, dermis, epidermis and its ap-
pendages 

The method of verification of the learning outcomes:  
examination 

Subject matter of the classes: 

1. Histological structure of the subcutaneous tissue.  

2. Histological structure of the dermis.  

3. Histological structure of the epidermis. 

4. Histological structure of skin appendages. 
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The histology of the skin includes the structure of the subcutaneous fatty tissue, dermis and epi-
dermis. In order to understand these topics comprehensively, it is strongly advised to refresh the 
knowledge about all the cellular and intercellular structures, and about all the tissues. The follow-
ing text is just a general view of the main subject. 

  

Marcin BŁASZCZYK 
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Histological structure of the skin 

The skin and epithelium covering organs in contact with the external environment constitute a 
common integument of the body. Its role is to provide an optimal environment for deeper tissues, 
by separating them from the external environment, and at the same time, ensuring contact with it 
by exchanging substances and receiving stimuli. 

The skin is divided into three layers: the subcutaneous tissue and the dermis (made of connective 
tissues) and the epidermis (made of epithelial tissue). 

Several classes of cells can be found in the connective tissue: fat cells, histiocytes, mast cells, 
plasma cells, blood-derived leukocytes. However, the basic cells of connective tissue are fibro-
blasts and fibrocytes. Their shape is oval, they have protrusions located in one plane and they 
have single-cell nuclei. They are indirectly responsible for the mechanical properties of connective 
tissues, thanks to the synthesis of most intercellular substances. Fibroblasts are the term for the 
more metabolically active juvenile form, although in practice there are no anatomical differences 
between them and the fibrocytes, and some of them can only pass into the other by changing the 
level of metabolism. 
 
 
1. Intercellular substance of connective tissue 

Connective tissue cells are loosely dispersed, there are large areas of intercellular substance be-
tween them. It is synthesized mainly by fibroblasts and fibrocytes and consists of fibers and un-
formed intercellular matter. 
 
1.1. Connective tissues fibers 

Collagen fibers, as the name suggests, are made of collagen. This protein is synthesized in the 
rough endoplasmic reticulum (mainly fibroblasts) as a preprocollagen ‒ a protein α chain ending at 
both ends with globular fragments. The characteristic amino acids of preprocollagen are glycine, 
which is every third amino acid, proline, which usually takes the place behind glycine, and lysine. 
The terminal segments of the chain are recording peptides that will be then cleaved off. Transla-
tion is followed by a multi-stage maturation of collagen: 
 

‒ cleavage of the signal sequence from the amino terminus, 
‒ hydroxylation of proline and lysine in the presence of vitamin C, resulting in the amino acids 

hydroxyproline and hydroxylysine, 
‒ at the carboxyterminal end, globular structures are formed that allow for the appropriate spa-

tial arrangement of the three collagen molecules during the building of disulfide (-S-S-) bridges 
and hydrogen bonds between them. If the three molecules forming a triple molecule are the 
same, it is homotrimeric, on the other hand, if the molecules are different, the triple molecule 
is heterotrimeric, 

‒ the procollagen triple helix is bound to the hsp47 protein which prevents premature aggrega-
tion into fibers, 

‒ Procollagen is packed into secretory vesicles and exocytosis in the Golgi apparatus. Outside 
the cell, the recording peptides at the ends of the molecule are cut off by the protocolagen 
protease. 

The mature form of the collagen molecule, formerly known as tropocollagen, is 300 nm long and 
1.5 nm in diameter. 
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The described model of synthesis applies to type I collagen, but it is similar for all fibrillar collagens 
(I, II, III, V and XI). 

The collagen fiber in the connective tissue is composed of such connected triple molecules, be-
tween which lysine oxidase cross-links. Collagen molecules aggregation into fibers takes place in 
the extracellular space, under the control of fibroblasts that release subsequent secretory vesicles. 
Fibroblasts form coves in the cell membrane, in the appropriate places in which collagen mole-
cules are arranged during the formation of cross-bonds between lysine and hydroxylysine, with 
the participation of lysine oxidase (the activity of this enzyme depends on the presence of copper 
cations). 

In young tissues, the fibers are 15-20 nm in diameter, in mature tissues they are up to 300 nm. 
Due to the regular arrangement of collagen molecules, transverse striation is visible on the fibers 
every 68 nm. The molecules are arranged in parallel, in the same direction, overlapping each other 
in 1/4 of their length. Between successive molecules, along the fiber there are gaps of 60% of the 
collagen molecule length. 

Excess collagen fibers are removed by specific enzymes ‒ matrix metalloproteinases (MMPs),       
e.g. collagenases (breaking down collagen I, II, III, X), gelatinases (degrading denatured collagen, 
laminin, fibronectin, elastin), matrilysin (degrades collagen IV and proteoglycans), stromelysin    
(digests, among others, proteoglycans, fibronectin), membrane MMPs, macrophage metalloelas-
tases. Moreover, the fibers can be removed by macrophages in the process of phagocytosis. 

So far, 29 types of collagen differing in α chains and 42 types of α chains which build fibers (en-
coded by 42 different genes, although it has been written about 44 types too) have been de-
scribed. The number of amino acids in the molecule of different types of collagen ranges from 600 
to 3000. 

The most interesting types of collagen for cosmetology are: 
Type I constitutes 90% of the total collagen in the human body, it largely builds the skin, bones, 
dentin, ligaments and tendons. It makes up 85% of collagen in the skin. It has been shown that its 
amount decreases in skin exposed to intense photoaging. 

Type III is found mainly in the reticular tissue, blood vessels, spleen, kidneys, lungs, and also pre-
dominates in the skin during fetal life. In adults, it accounts for up to 15% of skin collagen. Its fibers 
are thinner than collagen I. 

Type IV builds the basal membranes of the epithelium, it occurs in the lens of the eye. 

Type VII builds basement membrane anchoring fibers. 

Collagen in connective tissue, together with glycosaminoglycans, determines the level of its hydra-
tion, because it forms a colloidal system with water. The skin owes its mechanical strength to col-
lagen fibers. Collagen fibers easily undergo reversible deformation ‒ bending, however they are 
not stretchy. The direction of the arrangement of fibers in the tissues depends on the direction of 
physical stresses. Hence the differences in the elasticity and extensibility of the skin in different 
locations and in different directions. The arrangement of the fibers is described by the so-called 
Langer’s lines, being of great importance in plastic surgery. If the skin is cut along these lines, the 
damage heals quickly and without scarring. If the injury is perpendicular, then the fibers are cut 
and regenerated fibers are overgrown, then thick scars called keloids are formed. The arrange-
ment of fibers is also included in Kraissl lines marked with lines of wrinkles, and in Borges lines 
dependent on skin tension (RSTL ‒ relaxed skin tension lines). 

Reticulin fibers: (reticulin) resemble like type I collagen fibers, but type III is predominant. They are 
only 20 nm thick. In their chemical structure, they are distinguished by the presence of numerous 
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sugar groups. These fibers form spatial networks or, if they are arranged in a plane ‒ a regular grid. 
As in collagen I, they show striations every 68 nm. They build basal membranes, they are located 
around the endocrine organs and form the framework of the organs of the lymphatic system. 

Elastic fibers are also thinner than collagen fibers and they are also branched. The core of the elas-
tic fiber is made of elastin ‒ a protein weighing 72 kDa. The core is surrounded by a network of 
350 kDa microfibrillin (fibrillin I). 

Compared to collagen, the elastin molecule does not contain hydroxylysine and it includes only a 
small amount of hydroxyproline. The irregular arrangement of amino acids makes the molecule 
hydrophobic in proline, valine, and glycine-rich domains, and hydrophilic in lysine and alanine-rich 
regions, resulting in irregular twists rather than parallel patterns. A consequence of this is the abil-
ity of the elastic fibers to stretch. There are atypical amino acids in elastin: desmosine and isodes-
mosine, formed from 4 lysine molecules. In the intercellular space, individual elastin molecules 
form cross-links between these amino acids. It is so thanks to lysine oxidase. 

Elastic fibers undergo stretching, and after the stretching force ceases, they return to their previ-
ous position. Thanks to this, they determine the skin’s ability to reversible deformations. They are 
associated with collagen fibers and in the event of a collagen fibers change, they are the elastic 
fibers that bring them back to their resting location. 

Elastin is not synthesized de novo in adult humans. 

Oxytalan and elaunin fibers are also sometimes distinguished, however, they are considered to be 
the immature form of elastic fibers; similarly to them they have a fibrillin scaffold. 

1.2. The basic nature of connective tissues 

Between the cells and fibers of connective tissues there is an aqueous solution of inorganic and 
organic chemical compounds. Among the organic polysaccharides, glycosaminoglycans and pro-
teins play a special role. The basic substance of connective tissue is abbreviated as ECM (etracellu-
lar matrix). 

Glycosaminoglycans (GAGs) are composed of repeating disaccharide molecules, containing an 
amino sugar (acetylgalactosamine or acetylgluco-samine) and a sugar derivative ‒ glucuronic or 
iduronic acid. 

In an aqueous environment, glycosaminoglycans, as polyanions, bind, for example, sodium cations 
and water (1000 times bigger than their own mass). It is primarily the GAGs that are responsible 
for the degree of hydration of the dermis. 

There are seven glycosaminoglycans in the human body: chondroitin sulfate (two different types, 
with a sulfur valence of 4 and 6), keratan sulfate, dermatan sulfate, heparan sulfate and heparin. 
One the other hand, hyaluronic acid deserves a special attention. It is composed of several thou-
sand sugar subunits, other GAGs of several hundred. Glycosaminoglycans combine with proteins 
to form proteoglycans, while hyaluronic acid does not do so. However, it is a core to which nu-
merous proteoglycan molecules can attach to form conglomerates: aggrecan, betaglycan, perlekan, 
agrin, syndecan, decorin, serglycine, and versican. These are structures with a molecular weight of 
up to 250 kDa (aggrecan) or 260 kDa (verse). 

The spatial arrangement and the chemical composition of the sugar and protein parts determine 
the properties of individual glycosaminoglycans and proteoglycans. 

Hyaluronic acid can selectively bind specific molecules, thanks to receptors for e.g. growth factors, 
which influences the metabolism and distribution of other substances as well as the migration of 
substances and cells. 
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Basic non-collagen proteins include: 
‒ Fibronectin found, inter alia, in plasma (but also in other connective tissues). Thanks to the col-

lagen IV binding sites, integrins, heparin enables the adhesion of cells and other proteins. 
‒ Laminin is a component of the basal membrane, it enables cells to bind to the basal membrane, 

it also has binding sites for collagen IV, GAG, laminin, and fibronectin. 
‒ Tenascin has binding sites for fibronectin, heparin, growth factors, and integrins. It is a protein 

characteristic of growing tissues. 
‒ Entactin, or nidogen, is a glycoprotein specific for the basal membrane, where it connects lam-

inin with type IV collagen. It has binding sites for fibronectin and perlecan. 
 
 
2. Subcutaneous tissue 

The subcutaneous tissue (Latin hypodermis, tela subcutanea) is composed of lobules of adipose 
tissue surrounded by connective tissue proper. 

There are two types of adipose tissue: white and brown adipose tissue. Brown adipose tissue is 
characteristic of fetal development. Over time, after infancy, it gradually gives way to the develop-
ing yellow adipose tissue. The cells contain a lot of small drops of fat. It enables faster and more 
efficient access to backup materials. Moreover, the cells of this tissue contain an exceptionally 
large number of mitochondria, the cytochrome oxidase of which gives the cells a brownish colour. 
This tissue is highly vascularized and innervated. Its function is to generate the heat quickly. 

White adipose tissue contains adipocytes with a thin layer of cytoplasm with organelles and a flat-
tened cell nucleus surrounding a single large drop of triglycerides. This tissue is abundantly sup-
plied with blood, and the cells are surrounded by a network of type III collagen fibers, secreted by 
adipocytes. 
 
 
3. Dermis 

The dermis (Latin cutis vera) is made of the connective tissue. There are two layers: papillary and 
reticular, however, there is no clear border between them. The basic elements that give the skin 
mechanical properties are GAGs, the collagen and elastic fibers. 

The papillary layer of the dermis lies between the epidermis and the subpapillary vascular plexus. 
It is made of loose connective tissue, containing a lot of basic substance, relatively fewer collagen 
fibers (type I and III) and elastic fibers. Among the elastic fibers, oxytalan fibers, running perpen-
dicular to the skin surface, prevail here. The outer border (from the side of the epidermis) of the 
papillary layer is wavy, the papillae are bent towards the epidermis. Apart from the connective 
tissue components, there are also blood vessels, lymph vessels, nerve fibers, receptors, and 
smooth arrector pili muscles. 

The reticular layer is located between the superficial vascular plexus and the subcutaneous tissue. 
It is made of dense, irregular connective tissue containing a lot of collagen fibers (type I) inter-
twined with elastic ones. The elastic fibers in this layer are mainly elaunin fibers running parallel to 
the surface of the skin, deeper, thicker, mature elastic fibers prevail. These layers do not have 
clear boundaries, the transition between the layers is smooth. 

The blood is supplied to the skin through the subcutaneous arteries, which form the arterial net-
work of the dermis on the border of the subcutaneous tissue and the reticular layer. The second 
arterial network is located more outside, it is the sub-papillary arterial network. The artery goes to 
each dermal papillae. There are three venous networks in the skin (two analogous to arterial net-
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works, the third in between them). The arterial networks intertwine with venous networks, form-
ing plexuses: superficial (sub-papillary) and deep (in the dermis, on the border of subcutaneous 
tissue). The arteries arranged perpendicularly to the skin surface are accompanied by veins whose 
course is parallel over large sections, which is very important for thermoregulation. 

Blood vessels only reach the skin ‒ the epidermis is not vascularized. Its nutrition takes place only 
thanks to the diffusion from the dermis. 

There are also numerous lymphatic vessels in the skin that drain lymph from the papillary layer to 
the lymph nodes. Due to the presence of numerous lymphocytes, skin is an important element of 
the immune system (SALT, skin-associated lymphoid tissue). 
 
 
4. Epidermis 

The epidermis (Latin epidermis) is the outermost layer of the body. It is formed by a stratified ke-
ratinizing squamous epithelium. The cells of this epithelium are constantly renewed: in the inner-
most layer, new keratinocytes are synthesized, and then, they are gradually pushed out by the 
newly formed cells. They undergo the process of keratinization, they die off (it is a kind of apopto-
sis), and they peel off the outer surface. The passage of cells through successive layers until exfoli-
ation is called a turn-over, it usually takes from 20 to 30 days depending on the thickness of the 
epidermis, and it gets longer with age. 
 
4.1. Protein and structure characteristic of the epidermis 

Keratins are proteins that are characteristic components of the epithelium, including the epider-
mis and its products (skin appendages). These are fibrillar proteins that build intermediate fila-
ments. 54 genes encoding keratin have been described in the human genome, including 28 type I 
(acidic) and 26 type II (basic/neutral) genes located in sets of 27 on two chromosomes. Type II epi-
dermal keratins are K1-K8 and K71-K80, and type II hair keratins: K81-K86. 

Keratin filaments are made of polymerized systems of paired keratins type I and II. 

Human keratins belong to the α keratins. Β keratins are much harder, for example they build beaks 
and claws of birds, claws, reptile scales. 

Desmosomes (macula adherens) are structures that bind adjacent epithelial cells. Adhesion occurs 
thanks to cadherins ‒ desmoglein and desmokoline. On the inner surface of the cell membranes 
there are desmosomic attachment plaques 400 x 250 x 10 nm made of desmoplakin and placoglo-
bin, with cytokeratin filaments attached to them. In the area covered by the plaque, the cell mem-
branes of neighbouring cells are at a distance of 30 nm from each other farther apart. Transmem-
brane glycoproteins, desmokoline and desmoglein ‒ Ca2+ ‒ dependent cadherins protrude from 
the plate through the membrane. They come together to bind the cells. 

The basal membrane (Latin basalis membrane) is produced by the epithelial tissue at the border 
with the connective tissue. It consists of collagen, proteoglycans, and glycoproteins such as lam-
inins and entactin/nidogen. Laminins are glycoproteins with a mass of 140 kDa to 400 kDa, they 
are composed of subunits including 3 polypeptide chains with binding sites for integrin receptors 
located in the cell membranes of epithelial cells. By polymerising, laminins create large surfaces. 
Entactin (nidogen) is a glycoprotein with a mass smaller than laminins (approx. 150 kDa). It com-
bines laminins with type IV collagen and requires Ca2+ cations to function. Proteoglycans, thanks to 
a significant negative charge, control the flow of ions through the basal membrane and bind the 
water. Moreover, they generate additional cross-links with laminins, collagen IV and entactin. 
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In the basement membrane, three layers can be distinguished (according to the classic descrip-
tion): 
‒ lamina lucida made of laminins, nidogen, fibulin and BM40 protein – the glycoproteins allow-

ing adhesion to epithelial cells, and of proteoglycans: agrin and perlate. 
‒ lamina densa is a network of collagen IV (constituting 50% of the basement membrane pro-

teins), building the scaffolding of the basement membrane with which the loops of type VII 
collagen anchor fibers are intertwined, which “attach” the dense plaque to the connective tis-
sue, most often in the vicinity of hemidesmosomes . 

‒ Collagen III lamina reticularis, which is already part of the connective tissue, not the epitheli-
um. 

The basement membrane is firmly attached to the epidermis and connective tissue (the dermis). It 
is bound to the epidermis by hemidesmosomes with a structure similar to that of the desmosome, 
but the attachment plates are located only on one side – in the cells, they are not in the basement 
membrane. The second structure that connects cells with the basement membrane are focal at-
tachments of actin filaments to the basement membrane, built, among others, by from integrins 
(transmembrane proteins), α-actinin, and vinulin. From the outside, integrins bind to glycoproteins 
‒ laminin and fibronectin. 

The basal membrane is anchored to the connective tissue by three structures: 
‒ type VII collagen fibers form loops “sewing” a dense plate to the collagen fibers of a mesh 

plate, 
‒ fibrillin microfibrils with a diameter of 10-12 nm, connects a dense plate with elastic fibers, 
‒ slight folding of the dense lamina creates a kind of protrusions, into the connective tissue, en-

abling direct connection with type III collagen. 
 
4.2. The structure of the epidermis 

Due to the orientation of metabolism to the synthesis of, inter alia, keratin, epidermal cells are 
referred to as keratinocytes, and after being saturated with keratin proteins, they are called cor-
neocytes (Latin squamulae corneae). In addition to keratinocytes, the epidermis also includes mel-
anocytes, Langerhans cells and Merkel cells. 

On the cross-section of the epidermis, five layers of cells are distinguished, clearly differing in 
morphological features and the nature of metabolism (synthesized substances, the content of syn-
thesis products). 
 
4.2.1. Basal layer 

The basal layer (Latin stratum basale) is the innermost layer of the epidermis, tied with the basal 
membrane. The cells are connected to each other, as well as to the cells of the spinous layer by 
desmosomes, and to the basement membrane by hemidesmosomes and focal attachments. This 
layer is made up of one row of cylindrical keratinocytes. These cells have one cell nucleus, very 
large and oval, arranged perpendicular to the basement membrane. Most of the cells in this layer 
are able to divide themselves but only 10% of them are stem cells. The divisions occur in such a 
way that one of the daughter cells still adheres to the basal membrane and remains in the basal 
layer, and the other is separated from the basal membrane and belongs to the second layer ‒ the 
spinous layer. In addition, the described process explains a very important phenomenon for the 
epidermis: new cells arising in the divisions of the basal layer constantly push older cells outwards 
(further away from the basement membrane). 
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4.2.2. Spinous layer 

The spinous layer (Latin stratum spinosum) is several cell layers thick, ranging in shape from poly-
gons of all dimensions to equal to more and more flattened. The cells of this layer are tightly 
bound to each other by the desmosomes. The connection of desmosomes persists even after cell 
death. The synthesis of keratins, initiated in the basal layer, is still taking place, and they gradually 
merge into intermediate ‒ keratin filaments, referred to as tonofilaments. The synthesis of horny 
plate proteins, mainly involucrin, also begins. 
 
4.2.3. Granular layer and water barrier of the epidermis 

The granular layer (Latin stratum granulosum) consists of several layers of cells with a spindle-
shaped (cross-sectional) and flattened cell nuclei. The cells are live and they are metabolically ac-
tive, but some cell organelles, including the nucleus, begin to decline. In the cytoplasm there are 
keratohialin grains containing a mixture of keratin proteins rich in cystine and histidine – the pre-
cursors of filaggrin (profilaggrin weighing over 400 kDa) and trichohialin. Filaggrin and trichohialine 
initiate the aggregation of keratin filaments into bunches ‒ tonofibrils, parallel to the cell axis. The 
binding of individual components of the resulting protein envelope takes place through cross-links, 
formed with the participation of epidermal transglutaminase. This process which takes 2-6 hours, 
is called keratinization. The cell then loses the nucleus and other organelles, it interrupts metabo-
lism and passes to the stratum corneum. The second characteristic structure are lamellar bodies 
composed of glycosphin-golipids, sterols, ceramides and phospholipids. These substances are se-
creted into the intercellular space in the last layers of the granular layer and the first stratum 
corneum in the form of lipid plaques (intercellular lamellae). Moreover, they prevent water from 
penetrating the epidermis. 

The water barrier of the epidermis consists of a cell envelope and a lipid envelope. 

The cellular envelope, approx. 15 nm thick, consists of insoluble proteins of the inner membrane 
surface: SPR (small proline rich) proteins, cystatin, desmoplakins, elafin, envoplakin, filaggrin, invo-
lucrin, 5 different keratins, and lorikrin which constitutes 80% of the cell envelope. 

The lipid envelope is located extracellularly, it is 5 nm thick. It is made of sphingolipids, cholester-
ol, free fatty acids and acylglucosylceramide. 
 
4.2.4. Translucent layer 

The translucent layer (Latin stratum lucidum) is visible only in the thick epidermis, on the soles of 
the feet and on the inner surfaces of the hands. It consists of several layers of cells in which orga-
nelles and the cell nucleus continue to disappear, although desmosomes are still preserved. In this 
layer, the cell boundaries observed in the optical microscope meet. 
 

4.2.5. The stratum corneum 

The stratum corneum (Latin stratum corneum) consists of flat, tightly arranged cells devoid of or-
ganelles, filled with keratin filaments. They are defined as corneocytes (Latin Squamulae corneae) 
with a core of keratin filaments and a keratinized sheath with, among others, involucrin, loricrin, 
SPR proteins. The cells lying in the more inner layers retain desmosomes, while the outer part 
peels off gradually. 

The thickness of the epidermis varies from 0.1 to 2 mm depending on the location. The thickest 
skin is on the soles of the feet (heel) and on the palms. In these areas, there is a distinct light layer, 
and the callous layer is definitely the thickest layer of cells, it contains several dozen of cell layers. 
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In total, in the five mentioned layers there are from several to several dozen layers of cells (usually 
up to 25), which within 20-30 days (most often 26-28) shift from the basal layer to the keratinized 
layer. 
 

4.2.6. Natural moisturizing factor of the stratum corneum 

Filaggrin that binds keratin fibers after about 2-3 days from synthesis is gradually degraded to sin-
gle amino acids, e.g. histidine, arginine, glutamate. Then, histidine is metabolized to urocaine, ar-
ginine to citrulline, and pyroglutamic acid is formed from glutamic acid. In addition, the break-
down products are lactic acid and urea. This mixture is joined by other amino acids, lactic acid, 
Na+, K+, Cl- ions, e.g. from sweat. This mixture has the properties of a humectant, it binds water in 
the outer layers of the epidermis. In cosmetology, the described mixture of filaggrin decay prod-
ucts is treated as a separate substance and it is called NMF ‒ natural moisturizing factor.  
 
4.2.7. Characteristic cells of the epidermis 

In addition to keratinocytes, there are three types of cells in the epidermis: 
‒ Melanocytes, pigment cells from the nervous system. They make up about 10% of the cells of 

the basal layer of the epidermis. Their function is the synthesis of melanin ‒ the pigment of the 
skin, hair and iris. The cells themselves are located in the basal layer, but the synthesized dye 
reaches the granular layer through the branched outgrowths of melanocytes. 

‒ Merkel cells are the modified epithelial cells and they are located in the basal layer, connected 
to other cells by desmosomes. In conjunction with the sensory ending of the neuron, they con-
stitute sensory receptors ‒ Merkel sensory bodies. Most of them can be found in the places 
which are particularly sensitive to touch, e.g. on the tips of the fingers. Their less important 
function is the synthesis of local active substances (vasoactive intestinal peptide VIP, enkephalin, 
pancreostatin). 

‒ Langerhans cells make up 3-8% of the spinous layer cells. They are stellate (dendritic) cells that 
do not form desmosomal connections with other cells. The characteristic organelles of these 
cells are the so-called Birbeck granules, small vesicles stalk-tapered on one side. Histocompa-
tibility antigens and receptors for Fc fragments of immunoglobulins and the complement com-
ponent C3 are located on the surface of the membrane. Their presence is related to the basic 
function of Langerhans cells, the presentation of antigens. This is part of a delayed-type hyper-
sensitivity reaction. 

 
4.5. Skin pigment 

The color of the human body results from the color of the blood that shines through the epitheli-
um covering the body. So it is red ‒ dark pink where the epithelium is thin and transparent (lips, 
oral cavity, parts of the reproductive organs), and light pink on the rest of the surface, where red 
light reflected from hemoglobin is partially absorbed by keratin and mixed with white diffused 
light on the cells containing e.g. numerous keratohyalin grains and lamellar bodies. However, 
thanks to the skin’s pigment ‒ melanin ‒ the skin can be darker, or it can darken under the influ-
ence of UV rays. 

Melanin is a derivative of the amino acid tyrosine. The enzyme tyrosinase plays a special role in 
the synthesis. The synthesized melanin goes from the Golgi apparatus to the melanosomes. They 
go through four phases of formation and differentiation, from round to oval premelanosomes with 
much more concentrated contents. They are transported to the ends of the melanocyte processes, 
reaching the granular layer, and secreted into the intercellular space, they proceed to the target 
cells through endocytosis. Melanin is then placed over the cell nuclei to shield them from UV radi-
ation. One melanocyte thus supplies about 36 keratinocytes. 



Marcin BŁASZCZYK 

257 

There are two forms of melanin ‒ black or brown eumelanin (there are two types: black and dark 
brown) and orange-pink phaeomelanin. Depending on the genome, the ability to synthesize these 
melanins varies from person to person and it determines the color of the body and hair. The 
amount of the dye also depends on hormones, nutrition, and metabolic characteristics. Depending 
on the amount of pigment in the skin, the resistance to UV radiation varies. Negroid people have the 
same number of melanocytes as Caucasians (2000/mm2 on the face and forearms, twice less than 
on the rest of the body). However, their melanosomes are larger and more evenly distributed 
throughout the epidermis. Only on the surface of the hands and feet they are grouped, as in Cau-
casians, over the entire surface of the body. 

Based on the differences in response to exposure to UV radiation, skin phototypes are distin-
guished (proposed by Thomas B. Fitzpatrick). 
 

4.6. Skin appendages 

Skin appendages are additional structures that have supporting functions. They are produced by 
the epidermis and are continuous with it. The tissue that builds the sebaceous glands, hair, nails ‒ 
is an anatomical extension of the epidermis, it is its deep entanglement. The hair root matrix, the 
nail matrix, is a layer containing reproductive cells which is an extension of the reproductive (ba-
sal) layer of the epidermis. Skin appendages are hair, nails, sebaceous, sweat and milk glands, as 
well as horns, hooves, scales, claws and feathers. Only selected structures will be discussed here. 
 
4.6.1. Hair 

Hair (Latin pilus) is composed of keratinized cells similar to the stratum corneum, although there is 
hard keratin, with non-soft keratin proteins, and significant amounts of trichohialin. Among the 
hair there are long (covering the head, including the chin and mustache, armpits, genital area), 
short, thick (eyebrows, eyelashes), vellus hair covering most of the body surface, and fetal hair ‒ 
lanugo. 

The nature of the hair depends on the structure of the root matrix, but also on the sex hormones 
for which the receptors are located in the hair follicles. Therefore, e.g. a hair follicle can transform 
into terminal hair depending on the level of androgens. Humans have got a similar amount of hair 
as other mammals. Seemingly, its amount decreases because the vellus hair is almost impercepti-
ble. 

The root of the hair lies within the hair follicle. It is a deep, tubular indentation of the epidermis 
that reaches the subcutaneous tissue and it expands to form the hair bulb. The hair papilla with 
blood vessels and nerves penetrates the hair bulb from the side of the connective tissue. The hair 
follicle contains cells of the hair matrix, which divide to form the hair proper and the inner hair 
sheath. 

The proper hair consists of: the core, the cortex and the unicellular thickness of the hair coat, 
made of cells arranged in tiles. The hair is outside surrounded by a three-layer inner sheath. Its 
successive layers are: cuticle of inner root sheath, Huxley’s layer and Henle’s layer. The sheath 
only reaches the sebaceous glands. The outer sheath which is a direct extension of the convex ep-
idermis is placed on the outside. It is built at the root of the basal and spinous layers, and from the 
side of the skin surface it is formed by the entire convex epidermis. 

From the outside, the hair follicle with the sebaceous gland is surrounded by a connective-tissue 
hair capsule, separated from the epithelial cells of the sheath by a hyaline membrane. The hair is 
accompanied by the arrector pili muscle, anchored between the hair follicle and the papillary layer 
of the dermis. 
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A hair bulb is a thickening of the hair follicle with stem cells. It lies between the mouth of the se-
baceous gland and the bulb. It enables hair bulb reconstruction after its damage or hair loss. 

Hair follows a cycle in which it grows continuously at a rate of 1/3 mm a day ‒ this is the anagen 
phase. After a few months, growth is stunted, then it begins to start again or the hair falls out, and 
a new hair growing from the same bulb pushes out the old one. About 1% of hair is in this stage – 
a catagen phase. Telogen phase is the stage of hair loss and matrix rest. The hair bulge remains 
intact, so the root can then regrow and start new hair growth. 
 
4.6.2. The nails 

The nail (Latin unguis), like hair, is formed by divisions of epithelial cells that make up the nail ma-
trix. The matrix is continuous with the epidermis, although there is no granular layer. As in the 
case of hair, the cells become keratinized. However, they do not exfoliate, so the nail plate contin-
ues to grow. 

A skin fold covers the proximal ends of the nail plate ‒ the nail skin. Its part covering the matrix is 
called eponychium. It protects the nail matrix against infections. The lighter part of the nail ‒ on 
the matrix side ‒ is the lunula. In the transitional phase of keratinization, the gradually deposited 
substances are not transparent, hence the whitish shade, only after the structure of secreted pro-
teins and lipids has been fully built up, the cell layers gain transparency. Thanks to that the old nail 
plate is transparent and becomes pink (the color of the deeper vessels blood). 

The plate lies on the placenta, made of fibrous connective tissue, covered with epidermis. The 
function of the placenta is to nourish the nail, of course only right next to the matrix, where the 
plaque cells are still alive. The distal edge of the placenta ends with a layer of keratinized epider-
mis ‒ a hyponychium.  

The nail grows at a rate of 3 mm per month. 
 

4.6.3. Sweat glands 

Sweat glands (Latin glandulae sudoriferae) are divided into two types. 

Eccrine sweat glands are straight tubular glands, they form a ball on the border of the dermis and 
subcutaneous tissue. The secretory part consists of cells of a single layer cuboidal or columnar epi-
thelium. The excretory duct forms a two layer cuboidal epithelium that ends when it reaches the 
epidermis. The rest of the sweat way is the opening between the horny cells in the stratum 
corneum. Clear cells of the secretory part secrete especially water and electrolytes (they secrete 
Na+ in an active way). Dark cells synthesize and secrete proteoglycans. Between the basement 
membrane and the secretory cells there are myoepithelial cells, responsible for contracting to fa-
cilitate the secretion mechanism. 

Sweat is made of water, sodium chloride, urea, uric acid, ammonia, vitamin C and a small amount 
of proteoglycans. Secretion is of merocrine nature in these glands (secretion leaves the cells by 
exocytosis without disturbing the cell). 

Eccrine glands are present on the entire surface of the skin, except for the lips, penile glans, labia 
minora and clitoris, but the most of them are on the surface of hands and feet. 

Man is one of the very few species of mammals that have developed eccrine sweat glands and 
whose thermoregulation is based on such glands. 

The apocrine sweat glands are larger than the eccrine ones, they are branched and follicular. The 
excretory duct is made of a single layer cuboidal epithelium and opens into the hair follicle. The 
name of the gland is misleading: it was once assumed that there was a type of apocrine secretion 
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(i.e., synthesized substances accumulate at the apical pole of the cell, which bulges out and is cut 
off from it). However, it turned out that a merocrine release, such as in the eccrine glands, is tak-
ing place. The secreted substance is thick, it contains a large amount of lipids and proteins, some 
carbohydrates, ammonia. It is odorless, but when broken down by skin bacteria, it produces a 
smell that has very important social functions: it is characteristic of the breed and individual. 
These glands are found mainly around secondary sexual characteristics (perineum, genitals, anus, 
armpits, external auditory canal). Secretion is not related to thermoregulation; it is regulated 
based on emotional stimuli. 
 
4.6.4. Sebaceous glands 

The sebaceous gland (Latin glandula sebacea) is formed from a deep indentation of the outer 
sheath of hair. Considering that the outer sheath itself is an inversion of the epidermis, the seba-
ceous gland also maintains its continuity with it. The sebaceous glands always go to the hair follicle 
except around the anus, foreskin and nipple. 

The sebaceous gland forms branched vesicles. The cells synthesize the components of sebum, fill 
them up, increase their volume by 150 times. This is accompanied by the disappearance of orga-
nelles ‒ apoptosis, the entire cell turns into a secretion (example of holocrine secretion). This pro-
cess takes about a week. The dead secretory cells are replaced with new ones, resulting from di-
viding stem cells. 

The excretory duct of the sebaceous gland is made of a stratified squamous epithelium (an exten-
sion of the outer hair sheath). The release of larger amounts of sebum supports the contraction of 
the arrector pili muscles. The arrector pili muscle simultaneously moves the hair away from the 
opening of excretory duct, opening it. 

Depending on their location, the sebaceous glands range from 100 per 1 cm2 on the most of the 
body surface to as much as 900 per 1 cm2 on the face. The soles of the feet and the inner surface 
of the hands contain the least amount of them. 

Sebum is composed of lipids (triglycerides, diglycerides, free fatty acids) ‒ 57% in total, 26% of 
waxes (also classified as lipids), 12% of squalene (an unsaturated hydrocarbon also classified as 
lipids) and 2% of cholesterol. The sebum and sweat form a thin acidic film on the skin surface      
(pH 5.5). 

There are specialized sebaceous glands in the given locations: 
‒ Meibomian glands (tarsal glands) on the eyelids, their secretion seals the closure of the eyelids 

and prevents tears from flowing, 
‒ Montgomery glands on the nipples. There are between 4 and 28 tubercles per nipple. Their 

secretion protects the nipples, they have a structure resembling mammary and sweat glands, 
‒ Tyson glands on the genitals, 
‒ Fordyce spots in the vicinity of the mouth. 
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Sample control questions: 

1. Keratin proteins ‒ structure and functions.  

2. Hair structure and functions.  

3. Glycosaminoglycans ‒ structure and properties.  

4. Structure and functions of a nail.  

5. The keratinization processes.  

6. Skin pigment.  

7. Skin receptors.  

8. Dermal-epidermal junctions.  

9. Structure and functions of subcutaneous tissue.  

10. The concept of NMF.  

11. Structure and functions of sweat glands.  

12. Structure of connective tissue proper.  

13. Structure and functions of the granular layer of stratified squamous epithelium. 

14. UV influence on the epidermis.  

15. Structure and functions of the basal layer of stratified squamous epithelium.  

16. Collagen synthesis.  

17. The structure of the dermis.  

18. Basal membrane ‒ structure and functions.  

19. Structure and functions of sebaceous glands.  

20. Epidermal barrier. 

21. Vascularization of the skin.  

22. Elastic fibers.  

23. Structure and functions of basal layer cells of the epidermis other than keratinocytes. 

 
 
 

Lecturer:  
Marcin Błaszczyk, PhD 

e-mail address: marcin.blaszczyk@pwsz.nysa.pl 
 

mailto:marcin.blaszczyk@pans.nysa.pl


Marcin BŁASZCZYK 

261 

 

Course: Physiology and Pathophysiology 

Study: Cosmetology 

Form of classes and number of hours: lectures 30 h + 15 h, laboratory classes 30 h + 15 h 

Number of ECTS credits: 3+3 

Educational outcomes:  

‒ knowledge of the basic mechanisms in physiology,  
‒ the basics of metabolism,  
‒ knowledge of the basics of the physiology of individual systems,  
‒ broader knowledge of the physiology of the skin 

The method of verification of the learning outcomes:  
examination 

Subject matter of the classes: 

1. Basic concepts in physiology. 
2. Basic energy metabolism. 
3. Protein, carbohydrate and lipid metabolisms. 
4. An outline of the physiology and pathophysiology of the nervous system. 
5. Musculoskeletal system, cardiovascular system, respiratory system, digestive system.  
6. Hormonal regulations.  
7. Electrolyte and acid-base balance.  
8. Reproductive physiology.  
9. Mechanisms of inflammation.  

10. Detailed skin physiology ‒ this part is included in the following text. 
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SKIN PHYSIOLOGY 

Physiology is an extremely complex science. In the field of Cosmetology, it covers a brief outline of 
the selected part of issues in this field, and in the present text only selected issues concerning the 
physiological mechanisms characteristic for the skin are mentioned. 
 
 
1. Skin metabolism 

1.1. Hormonal regulation of skin functions 

Hormones are substances secreted by one cell that affect the metabolism of target cells. Among 
the hormones, sex hormones, estrogens (estradiol, estriol and estrone) and androgens (especially 
testosterone) have the most explicit effect on skin functions in various physiological states. Both of 
these hormone groups in a great extent share a common metabolic synthesis pathway. The pre-
cursor is dehydroepiandrosterone (DHEA), with weak androgenic activity. Both of them and an-
drostenedione, its metabolite, can then be metabolized into testosterone and then into dihydro-
testosterone or into estradiol, i.e. estrogen. 

Androgens and estrogens are commonly known as male and female hormones, respectively. How-
ever, both of these groups of hormones are present in both sexes, only their proportion changes. 
Conversion to dihydrotestosterone occurs rather in men, to oestradiol rather in women. The func-
tion of white adipose tissue is extremely important here: it can be converted to estradiol. There-
fore, women having deficiency of adipose tissue can have cycle disorders (and even disappearing 
cycles) and fertility disorders. On the other hand, high physical activity, apart from the cycle disor-
ders, may lead to an increase in the level of androgens. Hirsutism and virilism are often observed 
in women practicing demanding sports. 

Estrogen receptors are ERα receptors (they are located in the skin mainly in the nipples of hair 
bulbs and in sebaceous glands, less in sweat eccrine glands), and ERβ (in dermal fibroblasts, adipo-
cytes of adipose tissue, epidermal keratinocytes, and also in the places where ERα receptors oc-
cur). 

Androgen receptors (AR) exist at sites similar to ERα receptors. They are very similar to progester-
one receptors. Like ER receptors, they are a DNA-binding transcription factor. This location of re-
ceptors for sex hormones gives us an idea of the functions regulated by the hormones and ex-
plains the different phenomena observed in both sexes, occurring at different stages of life. Hor-
mone levels of both sexes are similar to those in puberty period, when the secretory activity of the 
ovaries and testes increases. Under the influence of estrogens or androgens in both sexes, charac-
teristic changes in the appearance and functioning of tissues occur, for example, the expansion of 
adipose tissue in specific locations in women, changes in skin thickness, changes in body hair, 
changes in the functions of the sebaceous glands. The high level of androgens later determines 
androgenetic alopecia in men. In women during pregnancy, the level of estrogen increases, under 
the influence of which the anagen stage (hair growth) is extended and it improves hair density. 
However, after pregnancy, the level of prolactin increases significantly (due to milk production), 
and the level of estrogen decreases, the hair follicles enter catagen phase, i.e. hair thinning. 

With age, the level of sex hormones decreases markedly. In men, this applies especially to DHEA, it 
is a decrease to a level of several percent of the maximum value. Testosterone levels decline more 
slowly, by about 1% per year, which results, among others, in a decrease in the anabolic effect on 
muscle tissue, a decrease in the activity of the sebaceous glands (although not in their size). In wom-
en, the decline in sex hormone levels is much more drastic, so it is more noticeable after the men-
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opause. Then, the balance between androgens and estrogens is disturbed, hair thinning and acne 
are observed, and the distribution of adipose tissue changes (abdominal adipose tissue is under 
the control of androgens, subcutaneous tissue of the face ‒ rather estrogens). It is estimated that 
in the 5 years after menopause, the level of collagen synthesis drops by 30%, and then by another 
2% each year. GAG synthesis is likewise decreased. These changes are perceived as a reduction in 
the elasticity, strength and hydration of the skin, and worsening the wound healing process. 

Now, the hormones also include growth factors. They are proteins or steroid hormones. From the 
point of view of cosmetology and dermatology, it can be assumed that in the future the following 
may be used: Fibroblast Growth Factor (FGF), keratinocite GF (KGF), Epidermal GF (EGF), and Vas-
cular Endothelial growth factor (VEGF). FGF1-2 initiate the proliferation of blood vessel epithelia 
and their organisation into “tubes”. They show a stronger effect than VEGF. They work similarly in 
the case of wound healing. FGF7 and 10 (also known as KGF ‒ keratinocyte growth factor) enhance 
the multiplication, migration and differentiation of epithelial cells. Most of the FGFs bind to hepa-
ran sulfate in the dermis. TGF is Transforming growth factor, or Tumor GF, is the joint term for 
TGFα and TGFβ. These are two completely different growth factors, structured and acting by dif-
ferent receptors. The name comes from the fact that they are factors that may (but does not have 
to) cause neoplastic transformation of target cells. Generally, TGF stimulates the development of 
epithelia. EGF, or epithelial growth factor, promotes cell differentiation and growth after binding 
to the EGFR receptor. 
 
1.2. Skin as an immune organ 

Due to the location of the skin (part of the body outer covering), it is one of the elements of the 
anti-infection system. By creating a mechanical barrier (keratinized epidermis with a thick base-
ment membrane) and a chemical barrier (including low pH), it also contains cells that actively par-
ticipate in the immune response. 

Here, physiology covers topics relating to general mechanisms of inflammation, cells involved in 
inflammatory responses and inflammatory mediators. Due to space limit, these topics will only be 
highlighted, with an emphasis on the unique skin mechanisms. 

Cells that implement the mechanisms of inflammation include, among others, mast cells, macro-
phages, neutrophils, basophils, eosinophils, T and B lymphocytes. The skin also contains epidermal 
cells: keratinocytes, melanocytes, especially Langerhans cells, and fibrocytes / fibroblasts of the 
dermis. For example, Langerhans cells function as antigen presenting cells. 

These cells synthesize inflammatory mediators that regulate its course. They include, for example, 
cytokines (anti-inflammatory ‒ TGFβ, IL-10, and pro-inflammatory), lipid mediators (prosta-
glandins, prostacyclin, thromboxane A, leukotrienes, lipoxins), neuropeptides, biogenic amines, 
HMGB1, plasma mediators (complement system, fibrinolysis, and kinin). In the skin, these substanc-
es can undergo unique mechanisms. For example, the anti-inflammatory interleukin IL-10 is pro-
duced in higher concentrations in keratinocytes under the influence of UV radiation, which has an 
immunosuppressive effect, limiting tissue damage from inflammatory responses. The skin has spe-
cific growth factors, also classified as inflammatory mediators. 

The cells involved in immune responses have an oxygen-dependent and an oxygen-independent 
killing mechanism for bacteria. In the case of the former, the factor destroying cell structures are 
reactive oxygen and nitrogen species. These include: superoxide anion O2-, hydroxyl radicals, 
atomic oxygen, H2O2, synthesized in the vascular endothelium and neurons, and in macrophages. 
Reactive oxygen species destroy cell membranes and other microbial structures. 

Oxygen-independent mechanisms cover several groups of substances. They include, among others 
lysosomal enzymes, glycosidases (including lysozyme), proteases, destroying bacterial walls and 
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membranes, defensins disrupting the functions of cell membranes, lactoferrin disrupting bacterial 
metabolism by eliminating iron from the environment. 

The skin lymphatic system is so complex that it constitutes a separate part of the immune system 
‒ SALT (skin-associated lymphoid tissue), which belongs to a part of MALT (mucosa-associated 
lymphoid tissue, which constitutes half of the body’s lymphatic tissues). 

The course of inflammatory responses itself will not be discussed here. However, it should be em-
phasised, that these responses are a necessary evil for the body. By protecting against infections, 
they damage connective tissues, including the skin. The consequence is the acceleration of skin 
aging (‘aging’ in terms of degradation, impairment of structure and function). The cells involved in 
inflammatory responses produce substances that destroy the structures of connective tissues, 
often deliberately directed to do so (enzymes that destroy the fibers of connective tissues to facili-
tate migration of these cells). Multiple or chronic inflammations lead to irreversible changes in 
connective tissues. When the topic of extrinsic factors accelerating skin aging is raised in cos-
metology, the emphasis is made on ultraviolet light and smoking. They affect the tissues mainly 
through reactive oxygen species and the immune system. Under the influence of ultraviolet, the 
inflammatory process associated with skin burns develops during sunbathing, pro-inflammatory 
interleukins IL-1, IL-6 and IL-8 are generated. They stimulate the production of reactive oxygen 
species by macrophages and neutrophils. TGFα enhances cell multipli-cation, TNF inhibits it, and 
this modulates cell division in the epidermis, and at the same time affects pigmentation disorders, 
affecting melanocytes. UV causes an increase in the activity of the AP-1 protein, which increases 
the expression of genes encoding matrix metalloproteinases (MMP). Metallo-proteinases degrade 
the fibers of connective tissues, including the skin. 

During aging, the skin’s immune activity decreases. This is inter alia, due to the decreased activity 
of toll-like receptors, especially TLR1. There is also an increase in the secretion of the anti-
inflammatory interleukin IL-10. This leads to an increased susceptibility to infections in old age. 

On the other hand, toll-like receptors also affect the synthesis of metalloproteinases (degrading 
collagen and other skin proteins), and reducing the severity of inflammatory reactions reduces 
tissue damage. 

With age, the density of TGF receptors and their activity decrease. TGF stimulates proliferation, so 
the effect of these changes is to slow down the multiplication of cells (renewal of the epidermis), 
slowing down the wound healing process. It also has the advantage: TGF stimulates cancer for-
mation, which is why older people are less likely to develop some types of cancer than younger 
people. 

It is worth mentioning here about the risky experiments of cosmetics producers. Trying to patent 
and sell something new, they reached for growth factors, including TGFβ. Theoretically, it should 
stimulate tissue regeneration processes, stimulate fibroblasts, macrophages, leukocytes, and 
keratinocytes. First of all, no efficacy of these cosmetics has been observed, it has never been 
demonstrated in scientific studies (manufacturers’ ‘research’ cannot be taken into account, of 
course). Secondly, the use of TGF under laboratory conditions most often leads to the develop-
ment of tumors. TGF stands for ‘transforming growth factor’, but for good reason, the abbrevia-
tion ‘tumor growth factor’ is often used. 

Speaking about inflammatory and cancer mediators, it can also be mentioned that UV, which can 
damage DNA, at the same time protects against cancer in many ways, including increasing the lev-
el of TNF and vitamin D. This vitamin protects against microorganisms and cancer thanks to the 
fact that lymphocytes T need to bind to the active form of vitamin D, calcitriol, in order to be ac-
tive against microorganisms and cancer cells. Without vitamin D, T cells are inactive. Therefore, 
the T cells themselves promote the conversion of calcidiol (inactive form) to calcitriol through the 
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expression of the CYP27B1 gene. Also keratinocytes show a similar activity. It is known that only in 
the presence of UV vitamin D is formed in the skin. Its absorption from the gastrointestinal tract is 
quite limited. There are more and more review publications proving that people who avoid UV 
exposure are more likely to develop cancer. 
 
1.3. The function of the skin in the water and electrolyte balance 

Supplied and wasted water must reach a balance. According to various estimates, for an average 
adult person, the amount of water changed during the day is about 2-2.4 liters. 0.3 liters is meta-
bolic water (produced by chemical reactions in tissues). The remaining 1.7-2.1 litres should there-
fore be consumed, about 0.9 liters with solids, about 0.8-1.2 liters with liquids. Water intake is in 
balance with water loss by evaporation (through skin and lungs 0.9 liters in total), 0.1 liter in fae-
ces, 1-1.4 liters in urine. If the body overheats due to external or internal thermal stress, loss              
of water with sweat must be added. Sweating is regulated by the autonomic system and it is exac-
erbated in two situations: overheating and emotional tension (limited to the hands, feet, armpits 
and forehead). In addition to urea, citric acid, ascorbic acid and lactic acid, i.e. organic substances, 
sweat contains water, sodium (approximately 0.9 grams/liter), potassium (0.2 g/l), calcium 
(0.015 g/l) and magnesium (0.0013 g/l), chloride anions, as well as zinc, copper, iron, chromium 
and nickel in trace amounts, but also the concentration of these metals in the plasma is minimal. 
So it is clear that sweating must play a significant role not only in the body’s water balance but 
also in the body’s electrolyte balance. Additionally, vitamin D is synthesized in the skin under the 
influence of UVB, which determines the intestinal absorption of calcium, magnesium and phos-
phate anions. The function of the skin as the body’s water barrier will be discussed later. 
 
1.4. Lipid metabolism 

Lipids in the body are the basic energy storage material, the lipids are stored in adipose tissue. 
Depending on the needs, they can be deposited in or released from adipose tissue. Lipogenesis is 
the synthesis of lipids, lipolysis is their breakdown. 

Fatty acid synthase (FAS) is a group of massive enzymes that carry out the acetyl-CoA and malonyl-
CoA condensation reactions in which the two-carbon fragments gradually extend the fatty acid 
chain. Regulation of FAS activity is achieved by enhancing or inhibiting transcription by regulatory 
factors (Upstream stimulatory Factors and sterol regulators element-binding protein, SREBP), 
which in turn are stimulated by food intake and changes in insulin levels. Fatty acid synthesis takes 
place mainly in the cytoplasm of adipose tissue and liver. 

Fatty acid degradation is β-oxidation, a mitochondrial process that cleaves the higher fatty acid 
chains into two-carbon pieces. 

Several hormones regulate the balance of lipid metabolism. They include leptin and insulin. The 
increase in insulin level associated with the increase in blood glucose levels increases the absorp-
tion of free fatty acids by cells. Increasing the level of insulin also increases the transport of glu-
cose inside the cells, where glycogen can be produced from it, or ‒ especially in adipose tissue ‒ 
fatty acids and lipids. Leptin, in turn, inhibits the absorption of fatty acids into cells and reduces 
the expression of genes related to lipid synthesis. Other hormones are triiodothyronine and thy-
roxine, they increase fatty acid catabolism. Glucocorticoids of the adrenal cortex ‒ cortisol and 
corticosterone ‒ act in a similar way, increasing the breakdown and oxidation of lipids, increasing 
the level of free fatty acids in the plasma, up to a ketogenic effect. 

The neuronal factor regulating the metabolism of adipose tissue is the degree of stimulation of the 
autonomic system, mainly the level of norepinephrine (the neurotransmitter of the sympathetic 
system). Stimulation of α-adrenergic receptors reduces lipolysis, stimulation of β-adrenergic re-
ceptors enhances lipolysis. 



Physiology and Pathophysiology 

266 

1.5. The skin’s mineral balance 

Details of the role of individual minerals will not be discussed here, the skin shows no difference to 
other tissues. However, it is worth emphasizing the role of the elements necessary for the func-
tioning of metalloproteinases, which have a decisive impact on the condition and aging of the skin. 
Most often it is zinc, sometimes, it is cobalt. In the old age, zinc supplementation could be justi-
fied. In addition to metalloproteinases, it is essential in the molecules of superoxide dismutase, 
lactate dehydrogenase, alkaline phosphatase, carbonate dehydratase, etc. As a result, it has an 
indirect, anti-inflammatory effect, improves the epidermal barrier function, and accelerates wound 
healing. In general, supplementation (besides the exceptional clinical cases) is never necessary, but 
zinc levels decline with age. 

It has also been suggested that adequate levels of calcium, phosphorus, iron, zinc and magnesium 
can reduce the effects of photoaging. However, it should be emphasized again here that in an av-
erage diet the amount of these elements is sufficient and there is no need for supplementation. 

A very controversial microelement is silicon. It is known to be present in trace amounts in connec-
tive tissues. There is a centuries-old belief in the public mind, and a lot of publications linking sili-
con to the condition of the skin, hair and nails. It is claimed that it is critical to collagen synthesis, 
wound healing, etc. However, there is no serious study that meets the standards of scientific re-
search confirming these theses. There is -any known mechanism of action based on silicon, it is not 
a coenzyme, such as zinc, nickel, magnesium, manganese, molybdenum, iron, cobalt. 
 
 
2. The role of the skin in thermoregulation 

Humans are warm-blooded animals. Body temperature is controlled by a thermoregulation center 
located in the diencephalon, in the hypothalamus. In its front part there is a heat elimination cen-
ter, in the rear part ‒ heat preservation. The stimulation or inhibition of these centers triggers the 
reaction of thermoregulatory effectors, aimed at increasing heat loss or saving. 

Information about temperature changes reaches the thermoregulation center from thermorecep-
tors, which are located in the skin, and inside the body in the muscles, upper respiratory tract, vein 
walls, gastrointestinal walls, and in the central nervous system. 

There are a lot of mechanisms and effectors of thermoregulation, but only those related to the 
skin will be mentioned here. They are related to passive thermal insulation, as well as to the skin’s 
blood flow and sweating. 

Saving heat is possible thanks to the characteristic blood supply to the skin. Each dermal papilla is 
reached by an artery that supplies warm blood, which when cooler, returns through the vain. The 
veins here are parallel to the arterioles. Thanks to this, part of the heat supplied by the arteriole is 
immediately transferred to the blood that returns through the vein, without reaching the outer-
most (coolest) parts of the papilla. 

When we are cold, the blood vessels narrow in the skin  (under the influence of epinephrine or 
noradrenaline of the sympathetic nervous system, acting on the adrenergic receptors of the 
smooth muscle of the blood vessels, causing them to contract), the flow of warm blood in the skin 
decreases, so heat is saved. However, if it is very cold, ischemia and frostbite may result. There-
fore, at low temperatures, the sensitivity of α-adrenergic receptors decreases, so the muscles do 
not contract, and the vessels dilate. 

In the case of humans, piloerection does not matter ‒ the vellus hair is too delicate to maintain a 
thermally insulating layer of the air. 
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In turn, the elimination of heat, in the event of an excessive increase in temperature, is made pos-
sible by the expansion of the skin blood vessels, thanks to which the heat is radiated outside. 

The second factor of thermoregulation related to the functioning of the skin is the evaporation of 
sweat. At temperatures above 32°C, normal (eccrine) sweat glands secrete water-rich sweat. Of 
course, just the release of sweat does not lower the temperature. Water from the surface of the 
body has to evaporate, i.e. it has to change its state from liquid to gas. A considerable amount of 
energy is required for this phase transition, as water has a very high heat of vaporization. 
 
 
3. Skin pigment 

In the basal layer of the epidermis there are melanocytes, cells of common origin with nerves, re-
sponsible for dye synthesis. Their protrusions reach the granular layer, where the dye is released 
and absorbing ultraviolet radiation, protects the DNA of the cell nuclei from damage.  

The color of the skin, hair and iris is melanin. It is synthesized from the amino acid tyrosine, the 
first stages of synthesis are catalyzed by the enzyme called tyrosinase. The intermediate metabo-
lite is DOPA-quinone, at this stage the pathways for the synthesis of two types of melanin 
(eumelanin and pheomelanin) separate. 

The factor regulating melanin synthesis is the melanocyte-stimulating hormone (MSH) and the 
distribution and activity of its receptors. The color of the body is largely determined by genetic 
factors, for example the MC1R gene encodes a receptor for a melanocyte-stimulating hormone. 
The presence of one of the alleles of this gene causes the synthesis of melanin to shift towards 
pheomelanin, which will result in a phenotypic consequence of pale skin and red hair, as well as 
inability to get tanned. Excessive production of melanin, due to too effective protection against 
UV, reduces the synthesis of vitamin D3 in the dermis, which results in e.g. rickets. The skin color 
was traditionally determined by using the von Luschan scale, now rather spectrophotometric 
methods are used. 

The color of the skin can change under the influence of external factors (diet, medications, radia-
tion). 

When exposed to ultraviolet radiation, the skin visibly gets darker. Sunbathing initially involves 
oxidation of melanin already present and its darkening in response to UVA radiation. The initial 
phase of sunbathing can lead to the activation of inflammatory mechanisms, then both UVA and 
UVB increase the amount of melanin through stimulation of the melanocyte-stimulating hormone 
(MSH). In the case of redheads (presence of a specific MC1R allele), this defense is absent because 
it is based on MSH. UV radiation simultaneously stimulates the p53 protein system and the syn-
thesis of vitamin D3. Both of them are important in preventing cancer. 
 
 
4. Skin receptors 

The skin is located as the most external body part, so it must be equipped with numerous recep-
tors informing about changes taking place in the environment. These receptors are divided into a 
lot of classes, including chemoreceptors, nociceptors, thermoreceptors, and mechano-receptors. 
The mechanoreceptors include free nerve endings, among which there are endings responsible for 
the feeling of touch, heat, cold, polymodal (reacting to more than one type of stimulus), slow, me-
dium and fast adapting receptors. They can surround the hair follicles, they can also reach the 
granular layer of the epidermis. Other receptors are Merkel terminals that reach Merkel cells in 
the basal layer of the epidermis. Together, they form Merkel sensory bodies, located especially on 
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the fingertips, in the vicinity of the mammary glands and in the hair roots. Meissner bodies are 
located in the papilla of the dermis just below the basement membrane, on hairless surfaces: lips, 
hands, fingers, nipples, conjunctiva, in the papilla of the dermis, most of them are placed on the 
thick epidermis. They recognize light touch and low frequency vibrations (10-50 Hz). Pacini corpus-
cles are found in the skin and subcutaneous tissue, mainly on the fingertips. The stimulus specific 
to them is pressure and vibration (250 Hz). Ruffini corpuscles are located in the deeper layers                
of the skin and in the subcutaneous tissue. The stimulus is the displacement of collagen fibres as-
sociated with the receptor, in practice it is about stretching the tissue or putting pressure on it. 
Krause end bulbs are found in the dermis, mucous membranes of the mouth, tongue and subcuta-
neous tissue. They perceive information about vibrations and spatial position of the source of the 
stimulus. 
 
 
5. Epidermal barrier and skin protective function 

The epidermis is part of the outermost shell of the body that separates it from the outside envi-
ronment. Therefore, it must be a barrier that prevents unfavorable factors (such as microorgan-
isms) into the body, and at the same time retains the necessary substances (including water) in the 
body. 

The skin is a mechanical barrier to the penetration of substances and microorganisms. Whether a 
given substance passes the epidermal barrier depends primarily on the size of the molecule. The 
limiting particle size is about 5.000 Daltons. For example, hyaluronic acid or collagen are the parti-
cles with a size of several hundred thousand Da, they cannot be absorbed (contrary to the clames 
of cosmetics manufacturers). These molecules should be lipid soluble because there is a lipid enve-
lope between the keratinized cells. As a result, the penetration of substances is increased by e.g. 
detergents and surfactants, destroying the epidermal barrier and reducing the surface tension). 
Permeability is also increased by a high concentration of substances, as well as greater exposure 
time and temperature. The thickness of the epidermis is very important for permeability. Obvious-
ly, the poorest absorption will be on the soles of the feet and on the palm of the hand. The great-
est absorption should be found in the hair follicles and skin glands (thinnest layer), but these areas 
are only about 0.5% of the skin surface, they are deep and they are filled with secretions. 

Bacterial flora of the skin. The surface of the epidermis is supersaturated and covered with a hy-
drolipid coat (film), i.e. a mixture of water and lipids. It is produced from the secretions of the 
sweat and sebaceous glands which undergo bacterial metabolism.  

This mixture includes: water, lactic acid, urea, ions (Na+, K+, Ca2+, Mg2+), triglycerides, free fatty 
acids, waxes, squalene, and metabolites of sebaceous gland cells. These substances together with 
dead epidermis shape the pH of the skin and are a breeding ground for microorganisms. 

The natural flora (or microbiom) of the skin includes about 1000 species of bacteria and dozens of 
species of fungi. The species composition varies on the body surface and to large extent depends 
on the number and activity of the sweat and sebaceous glands. The Actinobacteria, including Pro-
pionibacterium are predominant on the face, neck, back, lower abdomen and feet. Bacterioidetes 
and Proteobacteria predominate on the limbs and chest, and Staphylococcaceae at the back of the 
foot in the bends of the limbs. Cyanobacteria occur in various parts of the body. Among the fungi, 
the most common are: Candida albicans, Rhodotorula rubra, Trichosporon cutaneum, Aspergillus 
spp., Penicillium spp., Rhizopus sp., Microsporum gypseum. 

These species are considered to be symbiotic and often beneficial. For example, they compete 
with other species, limiting their development through the production of antibiotics. However, a 
lot of them are opportunistic pathogens that cause infections in immunocompromised states. 
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Microorganisms are responsible for the odor of the human body. Sweat, both eccrine and apo-
crine, and sebum, are odorless, but after several dozen minutes, under the influence of bacterial 
metabolism (mainly Bacillus subtilis, Propionibacteria), the easily perceptible substances (propion-
ic acid, isovaleric acid) are formed. 

The development of microorganisms is limited by the constant exfoliation of the stratum corneum 
where they undergo multiplication. 

Skin pH. The reaction of the epidermis surface results from the composition of sebum and sweat 
(especially lactic acid), and the mixture of substances resulting from the breakdown of proteins 
and epithelial lipids, as well as metabolites of the bacterial flora of the skin. In practice, the pH is 
around 4.5-6.2, with men having a lower skin surface reaction than women. The benefit of a low 
skin surface pH is that if skin bacteria enter the body (e.g. through a wound), they will have diffi-
culty to grow, as the pH inside the body is around 7.4 (blood pH). 

Microbiological protection is guaranteed through the skin, also thanks to its immune functions, 
described earlier. 

Epidermal water loss and water retention in the skin (hydration) 

The skin is involved in the body’s water management thanks to the existence of a water barrier 
and the secretion of sweat related to thermoregulation. In the literature the abbreviations EWL 
(epidermal/evaporative water loss) are often used, sometimes TEWL (transepidermal water loss) 
to denote (through) epidermal water loss. There are several independent mechanisms that are 
capable to retain water in the skin. The dermis includes, among others collagen (collagen fibres) 
and glycosaminoglycans (GAGs, the constituent of the matrix of intercellular material). After disso-
ciation, these substances are polyanions that can bind large amounts of water. GAGs are of key 
importance as they bind up to a thousand times more water than their own weight. 

The natural moisturizing factor (NMF) is present in the outermost layers of the epidermis (the 
stratum corneum). It is a mixture of hygroscopic substances that are products of filaggrin break-
down, one of the proteins of the cell envelope built up in the granular layer. So these are amino 
acids (a lot of histidine, arginine, glutamate) and their metabolites, urocaine (trans-urocaine), cit-
rulline, pyroglutamic acid, lactic acid and urea. These elements moisturize the dermis and epider-
mis, i.e. they bind the water. However, this does not mean that they prevent water loss. It is ra-
ther about saturating the tissue with water. 

The factors that prevent water loss are: the lipid coat of the granular layer and the sebum on the 
epidermis surface. The lipid envelope deposited outside the cells of the granular layer is made of 
hydrophobic, water-resistant and of a lipid nature substances. Similarly, the sebum produced by 
the sebaceous glands is hydrophobic and reduces water penetration. 

Despite the existence of an epidermal barrier, 300 to 700 ml of water per day penetrates the epi-
dermis by diffusion beyond the sweat glands and evaporates imperceptibly from the body surface. 
 
 
6. Functions of skin appendages 

Human hair, nails, sweat and sebaceous glands are the products of the epidermis. They perform 
functions that are sometimes only apparently obvious. 

Hair functions. The hair is arranged on the surface of the skin in a regular pattern, at fairly regular 
intervals. The overwhelming majority of mammals have their skin covered with thick hair. In our 
species, hair loss (or rather the replacement of coarse, long hair with hair) occurred 3.3 million 
years ago, as a result of environmental changes. More efficient heat loss became necessary. Eye-
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brows and eyelashes protect the eyes (against rain, sweat, dust). Nose and ear hair protects 
against dust. Hair in the armpits and perineum mechanically protects against abrasions and chaf-
ing, and along with the hair follicle on the entire body surface ‒ supports thermo-regulation by 
retaining sweat and allowing it to evaporate. Long hair on the head has no obvious function. It was 
once suggested that they protect the scalp from UV radiation coming from the zenith (the evolu-
tion of our species took place initially in Africa), which, in turn, contradicts the lack of hair on the 
shoulders, feet, etc. Currently, it is believed that leaving long hair on the head is related to sexual 
selection. If a person’s diet is proper and he/she is in a good shape, hair grow smooth, shiny, un-
changed along its entire length. However, in case of poor nutrition and if pathological conditions 
are present ‒ the hair during this period will grow dull, uneven. Thanks to this, it is possible to rec-
ognize at first glance whether a given individual has done well in recent years, or whether it gives 
hope for raising a healthy child. Another function of hair is to help in sensation (the nerve endings 
around the hair follicle). 

Nail functions. They protect the upper, distal part of the fingers. They make it possible to extract 
the edible parts of plants ‒ roots, to tear their tissues and the tissues of hunted animals, they facil-
itate getting rid of parasites by scratching and brushing (note that these are the functions to which 
the organ has evolved, they are not artificially added currently). 

Functions of the sweat glands. The basic functions of normal (eccrine) sweat glands are participa-
tion in thermoregulation and water and electrolyte balance, and they are also marginally respon-
sible for clearing metabolic waste. 

The apocrine (odorous) sweat glands have, or rather should have, a social function. Thanks to the 
smell specific to the species, sex and individual, animals recognize each other, manifest their social 
position, attitude and emotions. 

Functions of the sebaceous glands. The tallow oils the hair, sticking the outer cells of the true hair 
coat together, which makes them smooth, flexible and resistant to weather conditions. When 
mixed with sweat, the tallow forms a layer that covers the skin. The hydrolipid film greases the 
epidermis, gives it elasticity, clumps exfoliating epidermal cells, which makes the skin smooth, se-
bum also impregnates the epidermis, reducing water loss. It is a medium for symbiotic bacteria, on 
the other hand, it gives a low pH and reduces the humidity of the epidermis surface, limiting the 
growth of bacteria. 

Functions of the mammary glands. Of course, the primary function of the mammary glands is to 
produce milk. In case of humans, an extra function was created, related to partner selection: a 
very unusual gland development in the female sex (with an overgrown adipose tissue) only serves 
as attractor for the male. 
 
 
7. Healing and regeneration of the skin 

The skin is a barrier that protects the body against the environment, so any defects in the skin con-
tinuity must be quickly and effectively repaired. Wound healing can occur through tissue regener-
ation or tissue repair. In the case of shallow cavities, abrasions of the outer layers of the epider-
mis, regeneration takes place, i.e. the process of multiplication of the basal layer cells and pushing 
them into more and more outer layers, in the same way as in the case of normal epidermal 
growth. If the reproductive cells of the basal layer have been destroyed, a multi-stage scar repair, 
a kind of temporary structure of connective tissue, is required. In this case, there are two options: 
if there are no complications, the wound healing is characterised by rapid growth, if the wound is 
extensive or contaminated, it heals by granulation. 
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Healing includes the phases of hemostasis, inflammation, proliferation, and remodeling. These 
phases will only be outlined, without being discussed in detail. 

The hemostatic phase is the blood loss stopping by the formation of a clot. Clotting starts when 
blood comes into contact with collagen. The process is initiated by platelets, binding to collagen 
thanks to glycoprotein Ia/IIa receptors, specific to collagen. Both the platelets and epithelial cells 
of the vascular endothelium secrete von Willebrand coagulation factor which additionally stabiliz-
es the adhesion of platelets to collagen. The platelets secrete inflammatory mediators such as ser-
otonin, thromboxane, ADP, and a platelet activating factor. A plate plug is formed when they stick 
together. Subsequent processes lead to the transition of prothrombin to thrombin, which causes 
the soluble plasma protein ‒ fibrinogen to change into insoluble fibrin which precipitates on the 
platelet plug. At the same time, the inflammatory process occurs. Under the influence of chemo-
tactic factors (fibronectin, kinins, growth factors), new neutrophils, lymphocytes and monocytes 
continue to flow to this place, developing an inflammatory reaction. After reaching the place, the 
monocytes differentiate into macrophages, which, apart from phagocytosis, perform other func-
tions: under hypoxic conditions in damaged tissues, they release factors that induce regeneration, 
including cytokines and growth factors, stimulating angiogenesis (formation of new blood vessels), 
regeneration of connective tissue, and also epithelialization (regeneration of the epithelium). 

In the proliferation phase, there is a rapid multiplication of cells, combined with the synthesis of 
the intercellular substance of the connective tissue. Granulation leads to the formation of granula-
tion tissue, i.e. a young form of connective tissue. Within two to five days of injury, fibroblasts 
begin to creep into the healing site under the influence of, among others, PDGF, TGF ‒ β and fi-
bronectin. They use the fibrin fibres of the clot to travel, then the newly synthesized collagen fi-
bers. Then, the fibroblasts multiply and start synthesizing the intercellular substance. The area of 
the defect is filled with granulation tissue ‒ freshly formed young connective tissue, strongly sup-
plied with blood by the simultaneously emerging blood vessels. The collagen formed at this stage 
is type III collagen. As connective tissue regenerates, neoangiogenesis occurs, i.e. the construction 
of new blood vessels. The endothelial cells of the surrounding tissues are activated and released 
by protease, therefore they can migrate under the influence of chemotactic factors assisted by low 
oxygen levels. They arrange themselves in the right places and create a new basement membrane 
in the endothelium of a new blood vessel. At the same time, epithelialization takes place, that is, 
the cells of the basal layer of the epithelium (epidermis) fill the damaged area in order to synthe-
size there a new membrane with the basis and start proliferation. The cells change shape and pro-
duce a kind of pseudopodia thanks to actin fibres. If the wound is not too extensive, the source of 
cells are the margins of the wound and deep clusters of epithelial germ cells, e.g. matrix of hair 
roots or skin glands. The described processes can only take place on the living tissue, in a humid 
environment. Therefore, the healing wound should not overdry. After migration, the basement 
membrane is restored, its connections and intercellular junctions are restored, and the new basal 
layer begins to proliferate and produce subsequent layers of the epidermis. If a scar remains from 
the site of the damage, the glands and hair will not be rebuilt there. 

The last and longest healing process is remodeling. The initial collagen synthesis during healing 
was chaotic in order to restore the skin barrier as soon as possible. The remodeling is very precise, 
new type I fibers are formed according to the lines of forces and tensions in the skin. The remodel-
ing of the fibers begins within a few weeks of an injury, and it may take years. At the same time, 
there is a reduction in the number of blood vessels, which also do not have to actively supply the 
already built tissue. Healing disorders can lead to e.g. keloids, hypertrophic scars, varicose ulcers. 
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Examples of issues:  

1. The function of the skin in the water and electrolyte balance.  

2. The role of the skin pigment.  

3. Skin receptors. The role of the skin in protection against microorganisms.  

4. Hormonal regulation of the skin functions.  

5. The role of the skin in protecting against water loss.  

6. Functions of the sebaceous glands.  

7. Functions of the sweat glands.  

8. Functions of hair. 

9. Protective functions of the skin.  

10. Skin’s participation in the hormonal balance.  

11. Healing and regeneration of the skin. 

 
 
 
Lecturer:  
Marcin Błaszczyk, PhD 

e-mail address: marcin.blaszczyk@pwsz.nysa.pl 

 

mailto:marcin.blaszczyk@pans.nysa.pl
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Course: Human Nutrition 

Field of study: Principles of Nutrition 

Type of instruction and number of hours: lecture 45 h, laboratory 30 h 

Number of ECTS credits: 6 

Learning outcomes: 

Knowledge: 
‒ Student defines basic concepts in the field of human nutrition. 

‒ He/she has knowledge about the role of individual nutrients in food. 

‒ He/she analyses processes related to digestion. 

‒ He/she lists diseases caused by defective nutrition, classifies them according to the reasons 
for their occurrence. 

‒ He/she knows the social and cultural determinants of lifestyle and health behaviours. He/she 
presents the principles of implementation and coordination of health education and health 
promotion programmes. 

 

Skills: 
‒ Student calculates the demand for energy and nutrients. 

‒ He/she uses tables of nutritional value of products and meals. 

‒ He/she makes a correction in the feeding method of various groups of the population.  

‒ He/she prepares educational materials in the field of prevention of chronic non-infectious 
metabolic diseases. The student provides nutritional education. 

‒ He/she plans appropriate nutritional measures to prevent diseases of chronic non-infectious 
metabolic diseases. 

 

Social competences: 
‒ Student is aware of the necessity of continuing education and professional development. 

 

Evaluation methods of learning outcomes:  
written test, activity during classes ‒ solving tasks 
 

Subject matter of the classes: 

Lecture: 
1. Historical outline of nutritional sciences. Nutrition and individual development. 
2. Nutrients: fats, division, sources. Meaning for the body. The digestive processes. Products rich 

in fats (oils, margarine, butter ‒ preparation, nutritional recommendations, free radicals, 
formation of the peroxidation process. 

3. Carbohydrates ‒ division, sources, digestion. Role in the body.  

4. Glycemic index, carbohydrate exchanges. Dietary fibre meaning for the body, source. 

5. Proteins ‒ division, sources, digestion. Role in the body. 

6. The role of water in the body. 

7. Functions in the body of vitamins, sources. Antioxidants. 

8. Micro- and macro-elements of the source and meaning for the body. Excess and deficiencies. 

9. Energy balance of the body, sources of energy. Division of food products into groups. 

10. Health pyramid, principles of rational nutrition. 

11. Eating habits, nutrition mistakes. Diet-related diseases. 
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Practical classes: 
1. The concept of proper nutrition and malnutrition: 

‒ understand the interdisciplinary nature of the nutrition science, 
‒ define the concepts: diet, food, food product, nutrient,  
‒ differentiate the nutrient. 

2. Nutritional problems in Poland and in the world: 
‒ analyse the nutritional problems of Poland and the world, 
‒ list international organisations dealing with problems of feeding people, 
‒ define the tasks of the EEZ, SSE. 

3. Principals of rational nutrition: 
‒ justify the importance of proper nutrition, 
‒ discuss the consumption model recommended by the World Health Organization, 
‒ explain the optimal nutrition model on the example of the health pyramid according to               

W. Szostak, 
‒ specify sample portions of products in the food pyramid, 
‒ arrange a daily menu using the amounts of food products recommended in rational 

nutrition. 

4. Nutritional deficiencies and diseases caused by faulty feeding: 
‒ list the most common nutrition mistakes in various social groups, 
‒ name primary and secondary nutritional defects, 
‒ to classify nutritional deficiencies according to their causes, 
‒ calculate burden of disease due to malnutrition, 
‒ compare the model with the current food consumption in Poland, 
‒ develop corrective actions. 

5. The concept of metabolic processes and energy: 
‒ explain the concept of metabolism, 
‒ explain the role of biological catalysts, 
‒ distinguish between anabolic and catabolic processes, 
‒ determine the intensity of metabolism depending on the age. 

6. The concept of metabolic processes and energy, cont.: 
‒ discuss the method of energy expenditure measurement ‒ direct calorimetry, 
‒ characterise indirect calorimetry and determine the respiratory quotient, 
‒ replace the energy equivalents according to Atwater, 
‒ compare and prove differences between physical and physiological equivalents, 
‒ name energy units, 
‒ convert energy units kcal, kJ, cal, MJ, 
‒ use equivalents and energy units to calculate the nutritional value. 

7. The concept of metabolic processes and energy, cont.: 
‒ define the concept of basal metabolism and resting, 
‒ explain the differences between basal and resting metabolism and calculation method, 
‒ list the factors on which the value of PPM depends, 
‒ replace the elements of the extra-basic metabolism, 
‒ explain the concept of meal / specifically dynamic food activity, 
‒ differentiate and apply energy expenditures to various forms of activity, 
‒ calculate the total energy conversion, 
‒ estimate energy consumption during activities using the timing and charting method. 
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8. Division, characteristics and nutritional importance of proteins, carbohydrates and fats: 
‒ explain the structure, 
‒ divide them into groups, 
‒ distinguish carbohydrates by breakdown, 
‒ characterise individual nutrients, 
‒ determine the nutritional importance and consumption standards. 

9. Characteristics and nutritional significance of nutrients, cont.: 
‒ calculate the need for nutrients, 
‒ determine the nutrient density of the INQ product, 
‒ define and calculate the CS limiting amino acid index, 
‒ define, calculate and interpret the glycemic index (GI) and glycemic load (GL), 
‒ indicate sources of fatty acids and cholesterol. 
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Lecture I 

FOOD HABITS ‒ SOCIAL AND CULTURAL ROLE OF NUTRITION 

1. Influences on food habits:  

Social: 
‒ Social structure. 

Psychosocial: 
‒ Understanding diet patterns. 
‒ Food and psychosocial development. 
‒ Marketing and environmental influences. 

Economic: 
‒ Family income. 

 
2. Cultural development of food habits: 

Strength of personal culture 
‒ Conscious/unconscious learning of traditions. 

Foods in culture 
‒ Availability, wealth, personal food meaning (belief). 
‒ What is eaten and when it is eaten. 

Traditional food patterns 
‒ Elderly more often follow the tradition than young people. 

 

Food and drink is a basic need 

3. Dietary religious laws: 
Jewish: 
‒ Orthodox – strict adherence. 
‒ Conservative – less strict observance. 
‒ Reformed – less ceremonial emphasis and minimal general use. 
‒ Kosher – “fit and proper” to eat; content ritually cleaned of the blood.  
 

Do not mix milk and meat in one meal (separate dishes). 
Influences: bagel, challah, lox, matzo, strudel. 

Muslim: 
‒ Based on teachings of the Koran. 
‒ No pork; all meats are drained of blood (halal) similar to kosher meats. 
‒ No alcohol. 

Influences: bulgur, pita, pilaf, falafel, tabouli. 
Ramadan – 30 days daylight fasting. 
 

Spanish and native American influences in USA: 
Mexican: 
‒ Dried beans, chili peppers and corn, coffee. 

Puerto Rican: 
‒ Similar to Mexican; add fruits, plantains, dried codfish and rice. 

Native American: 
‒ Meat on a daily basis, fry bread, corn bread. 
‒ Frying is popular. 
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SOUTHERN UNITED STATES 
African American:  
‒ Breads – biscuits, cornmeal variations. 
‒ Cooked cereals – grits, mush, oatmeal. 
‒ Vegetables – black eyed peas, greens, okra, sweet potatoes. 
‒ Meats – frying pork and chicken. 

American (Cajun): French  
‒ Seafood, spicy, strong flavours served with rice. 

 
ASIAN FOOD PATTERNS 
Chinese: 
‒ Fresh foods, quickly cooked (wok), green tea, rice in every meal, soy sauce; pickled, dried, 

salted foods in small quantities. 

Japanese: 
‒ Sushi, fish, vegetables steamed or pickled, fresh fruits. 
‒ High in salt, low in milk products. 

Southeast Asia – Vietnam, Laos, Cambodia: 
‒ Nuts and legumes (primary protein source). 
‒ Rice, fish, vegetables, fruit, little red meat. 

 
MEDITERRANEAN INFLUENCES 
Italian: 
‒ Bread and pasta are the basic ingredients for the most of meals. Use fish, poultry, vegetables 

and cheese. 
‒ Fresh fruit is dessert or snack. Red meat once a month. 

Greek: 
‒ Bread is the core. Yogurt, feta cheese. Lamb and fish are the main meats. Rice is the main 

grain used. 
 

Poland: 
‒ The basis of the diet is meat (sausage, game meat) and potatoes/flour products (dumplings, 

bread). 
‒ In the Polish cuisine, pickling is used (sauerkraut, pickled cucumbers). Personal choices. 

 
Basic Determinants: 

‒ Needs to be culturally sensitive and understand the factors that concern your patient 
 
Factors Influencing the Change: 
‒ Income – allows choices in foods. 
‒ Technology – amount and variety of choices. 
‒ Access to food – fresh food vs fast food. 
‒ Vision – media leads expectations and desires. 

 
CHANGES IN FOOD PATTERNS 

‒ Households – no longer just nuclear family. 

‒ Working women – the need for food items that save space, time and do not require much 
time for preparation. 
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‒ Family meals – less often family meals; eating quickl or eating out more often. 

‒ Meals and snacks. 

‒ Health and Fitness – increase of interest in healthy foods. 

‒ Fast food – has half of all restaurant money spent. 
 
 
HEALTH PROBLEM OF THE PRESENT GENERATION 

Overweight & obesity – has become a serious problem for a part of our population. Nowadays, 
more and more people, even children are becoming fat, or overweight. The reason is simple. People 
eat too much junk food and they do not have enough movement. It is necessary to change their 
lifestyle. People should go to fitness, gym, do some sport or at least go for a walk to the places of 
nature. Also walking to work instead of driving should be a good advice to keep fit. 

PHYSICAL ACTIVITY AND DIET 

Doing 150-minute aerobic exercises each week (or equivalent) is estimated to reduce the risk of 
ischemic heart disease by approximately 30%, the risk of diabetes by 27%, and the risk of breast and 
colon cancer by 21–25%. In addition, it has positive effects on mental health by reducing stress 
reactions, anxiety and depression and by possibly delaying the effects of Alzheimer’s disease and 
other forms of dementia. 
 
PHYSICAL ACTIVITY AND DIET 

In Europe, the estimates indicate that over one third of adults are insufficiently active. Men were 
more active than women, particularly in high-income countries, where nearly every second woman 
was insufficiently physically active. Through decisions that have influence on urban design, land use 
and transport, societies have become increasingly car-friendly over time, and there is a growing 
geographical separation of living, working, shopping and leisure activities. 
As a consequence, the role of active modes of transport, such as cycling and walking as the chance 
for active recreation, has decreased dramatically in some countries. Recent research has also 
suggested that people should limit the sedentary lifestyle, such as sitting at work or watching 
television, since these may constitute an independent risk factor for ill health regardless of other 
activity levels. 
 
 
Lecture II 
Fructose as a simple carbohydrate  
 
Fructose is a simple sugar, classified as monosaccharides.  
 

After being absorbed in the intestines, this sugar is transported to the liver, where it is transformed 
into glucose and in this form it is used in the metabolism of the body.  

The described process causes that after consuming fructose, the concentration of glucose in blood 
does not increase as rapidly as after consuming glucose itself, and the following response is not so 
rapid (slower insulin increase), it causes less strain on this organ and a lower risk of triglyceride 
deposition in subcutaneous adipose tissue.  

This property is characterised by the glycemic index, which for fructose is around 20.  

For this reason, we should use fructose to sweeten food and drinks. Fructose is called fruit sugar 
because it is found in fruits, plant juices and honey.  
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Fructose is also eaten in the form of sucrose which is created by combination of glucose and 
fructose. 

There are also polysaccharides whose building block is fructose, these are frutcans, compounds that 
are not broken down by digestive enzymes in our intestines. Therefore, they do not act as a nutrient, 
but they are part of the dietary fibre and provide food for the good bacteria.  

Fructose is absorbed much more slowly by the body than sucrose and glucose.  

Significant amounts of fructose can cause diarrhea and gastrointestinal pain. It also causes a 
significant increase in cholesterol. 

In the liver, fructose is converted into glucose and it is used by the body in this form. People use 
fructose to sweeten fruit, milk and alcoholic drinks, fresh and frozen fruit, preserves, jellies, ice 
cream and other desserts as well as fruit and vegetable preserves. 

It is used for the production of chocolates and chocolate products, as well as sweet pastries, both 
for home use and for the industrial scale. 

However, it should be remembered that fructose is sweeter than sugar and therefore we add it 
about 40% less than sugar.  
 
 
Exercises 

I. Plan a daily menu 
 

1. Plan a daily menu: based on the principles of rational nutrition (including the names of meals 
and their ingredients, without giving the normative amount so-called grammes). 

2. List the diseases caused by bad nutrition. 
 
 
II. Calculate the fibre content 
 

1. Using the nutritional tables, select and arrange the products according to their decreasing 
content of dietary fibre. Determine which are high in fibre and which are low in fibre. 

2. Calculate how much you would need to eat the products categorised as sources of fibre in order 
to cover 20% of the recommended daily amount of this component for an adult. 

3. Calculate the amount of dietary fibre in the usual diet and determine the extent to which the 
recommended daily amount of dietary fibre is covered. Suggest possible modifications. 

 
 
III. The body’s energy needs 
 

The body’s energy needs 

PPM (Primal Metabolic Rate) = 1 kcal x body weight [kg] x 24 [h] 

PPPM (Overprimal Metabolic Rate) = work activities [kcal] + 220 kcal (women)/360 kcal (men) + 
10% PPM (sdd) 

CPM (total metabolic rate) = PPM + PPPM 

sdd ‒ specific dynamic action of food, 
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Table 1. Energy expenditure in carrying out various activities 
 

Action Energy kcal/kg/h 

Sleep 0,94 

Slow walk 4,28 

Running 9,30 

Swimming 7,14 

According to: Ciborowski A., Ciborowska H. Dietetyka. Żywienie zdrowego i chorego człowieka. 

PZWL Warszawa 2021 
 
 

Examples: 
1. A man weighing 83 kg, 183 cm high, doing an IT job for 8 hours a day.  

‒ PPM: 1 kcal x body weight x 24 h 
 1 kcal x 83 kg x 24 h = 1992 kcal 

‒ PPPM: 150 kcal (light work) x 8 h + 360 kcal (home and work activities) + 199 kcal (10% PPM) 
= 1759 kcal 

‒ CPM: 1992 kcal + 1759 kcal = 3751 kcal 
 
2. A woman weighing 55 kg, 172 cm high, working as a librarian for 4 hours a day. 

‒ PPM: 1 kcal x 55 kg x 24 h = 1320 kcal 

‒ PPPM: 150 kcal (light work) x 4 h + 220 kcal (home and work activities) + 132 kcal (10% PPM) 
= 952 kcal 

‒ CPM: 1320 kcal + 952 kcal = 2272 kcal 
 
3. A man weighing 78 kg, 171 cm high, doing manual labour (heavy work, 450 kcal/hour) for 8 hours 
a day.  
Calculate PPM, PPPM, CPM. 
 
4. A woman weighing 65 kg, height 156 cm, working as a secretary (light work, 150 kcal/hour) for 8 
hours a day. 
Calculate PPM, PPPM, CPM.  
 
 
IV. Content of macronutrient in diet 
 

A properly composed diet should provide:  
‒ 15% energy from protein 

Not less than half of the total protein should come from animal products.  
To meet this challenge, products containing animal protein should be included 3-4 meals a day.  

‒ 30% energy from fat 
Limit the consumption of animal fats and foods high in cholesterol (2/3 of total fat should be 
unsaturated fats).  

‒ 55% of energy from carbohydrates 
First of all, complex carbohydrates (70% of the total demand) contained in wholemeal cereals, 
breakfast cereals, whole grain and grain breads, nuts, and vegetables and fruit, sugar should be 
limited as it is a source of ‘empty calories’. 

 

https://ksiegarnia.pwn.pl/autor/Artur-Ciborowski,a,920262704
https://ksiegarnia.pwn.pl/autor/Helena-Ciborowska,a,74090501
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1. Distribute the energy requirement for 2500 kcal over 5 meals.  
 

2. In the 2500 kcal diet, calculate the amount:  
‒ total protein and animal protein, 
‒ total fat and PUFAs,  
‒ total carbohydrates and complex carbohydrates. 

 

3. Using the Nutritional Tables, list the amount of products covering the needs of protein, fat and 
total carbohydrates in a 2500 kcal diet, respectively. 

 
 
V. Questions 

‒ What do you know about human nutrition? 
‒ What changes in nutrition occur in modern society? 
‒ Which of the presented nutritional cultures meets the principles of healthy eating? 
‒ Obesity as the most important public health problem – make the characteristic.  

 
 

VI. Match true (T) or false (F) 
 

1. Experts have developed a variety of definitions of what a functional food is. The most common 
definition of a functional food is that it is a food that provides a health benefit beyond basic 
nutrition. Nutraceuticals are the chemical components of functional foods that provide the 
particular health benefit. (T/F) 

 

2. Nutraceuticals cannot be of plant, animal, or microbial origin. Oftentimes, a particular 
nutraceutical cannot be found in a variety of different foods. (T/F) 

 

3. Nutraceuticals classified on the basis of mechanism of action are sometimes grouped as follows: 
anticancer, positive blood profile indicators, antioxidants, anti-inflammatories, and osteogenic 
protective properties. (T/F) 

 

4. Probiotics are a class of microbial nutraceuticals that have received a great attention in recent 
years. Probiotic bacteria include Lactobacillus acidophilus, Bifidobacterium bifidum, and 
Streptococcus salivarius subspecies thermophilus. (T/F) 
 
 

VII. Water and Electrolytes ‒ Fill in the blank spaces with appropriate words 
 
a. …… (1 word) dissociate into negatively and positively charged ions when dissolved in ……              

(1 word). 

b. The total amount of body water remains relatively constant due to the homeostatic regulation 
of the …… (2 words), …… (1 word), and …… (1 word). 

c. Human body is made up of over …… percent (1 word) of water. 

d. Each day, people need enough amount of water to supplement daily losses from …… (1 word), 
…… (1 word), and …… (1 word). Sources of water include water itself, beverages, and foods 
containing water. 
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IX. Study the following case and answer the question that follow 
 
The objective of this case study is for you to apply the knowledge you have gained on dietary 
constituents and aplpy it in a practical life situation, using your analytical and critical thinking skills. 
 

Description: 
Miss Eleonore Blunt is a 19-year-old university student. Physically, she is very active, and she is in 
the normal weight range for her age and sex. She says that she does not have time to eat lunch but 
most days she seems to meet her daily energy and protein requirements. 
Miss E.B.’s mother is convinced that her daughter is overworked and needs to slow down, but E.B. 
herself does not understand what is happening to her; she just feels like she is ‘progressively losing 
all her energy.’ Miss E.B. tells her that her diet is very repetitive and mainly composed of the 
following: 
 
Breakfast:   orange, 1 cup milk 1,5% fat, black coffee 1 cup 
Morning snack:  chocolate milk candy bar, medium cola   
Lunch:    banana 200 g, mozzarella cheese 1-inch cube 28 g 
Dinner:   spaghetti noodles 2 cup with tomato sauce with onion 
Late night snack: mixed salad greens 2 cups with balsamic vinegar dressing 3 tablespoon  
Bedtime snack: vanilla ice cream 160 mL, tea 250 mL with honey 50 g and lemon 10 g 

 
 

Questions: 

1. What is the EAR, RDA or AI for that nutrient appropriate for a 19-year-old woman? 

2. Is Eleonore Blunt meeting the RDA or AI for her age and sex? 

3. What foods could E.B. add to her diet to increase her dietary intake of that nutrient? 

4. Give some specific examples of how E.B. could modify her menu to include sources of this 
nutrient, taking into consideration that she does not like eating organ meats. 

5. Is the RDA or AI for that nutrient the same for a man of the same age? If so, please explain 
why. 

6. Which nutritient deficiency is most commonly found in the world today? 

7. What vitamin could help increase the absorption of that nutrient? 

8. What is the RDA or AI for that vitamin for E.B.’s age and sex? 

9. Is Eleonore Blunt meeting her requirements in that vitamin? 

10. What are sources of that vitamin? 

11. Is Eleonore Blunt including some sources of that vitamin in her present diet? 
 
 
 

Lecturer:  
Elżbieta Grochowska-Niedworok, Prof. M.D. PhD and Doctor of Health Sciences 
 

e-mail address: elzbieta.grochowska-niedworok@pwsz.nysa.pl  

mailto:elzbieta.grochowska-niedworok@pans.nysa.pl
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Course: Nutrition and Dietetics Lab 

Field of study: Dietetics 

Type of instruction and number of hours: lecture 30 h, practical classes 45 h 

Number of ECTS credits: 5 

Learning outcomes: 

Knowledge: 
‒ Student knows and implements in practice the methodology of research on nutrition, 

nutritional status, individuals and groups. 
 

Skills: 
‒ Student prepares questionnaires for nutritional research. 

‒ Student evaluates the nutritional status; uses questionnaires for screening and in-depth 
assessment of nutritional status, can recognise the type of malnutrition, obesity. 

‒ Student shows the role of a dietitian in monitoring the nutrition of patients in the hospital. 

‒ Student is able to use the results of laboratory and anthropometric tests in nutrition planning 
and assessment of nutritional status. 

‒ Student plans an individual diet using exchangers, calculates individual energy and nutrient 
requirements. 

 

Social competences: 
‒ Student takes responsibility for the action taken and organises his/her work. 

 

Evaluation methods of learning outcomes:  
written test, activity during classes ‒ solving tasks 

Subject matter of the classes: 

Lecture: 
1. Nutritional dietary assessment methodology ‒ main questionnaires: 

dietary records, 24-hour dietary recall, food frequency, diet history. 

2. Dietary assessment in different study designs: cross-sectional surveys, case-control 
(retrospective) studies, cohort (prospective) studies, intervention studies. 

3. Physical and clinical assessment of nutritional status part 1 ‒ assessment of body size and 
shape (weight, height, WHR, BMI). 

4. Physical and clinical assessment of nutritional status part 2 ‒ assessment of body 
composition analysis (BIA, densitometric analysis). 

5. Biomarkers and their use in nutrition intervention (blood, urine, feces, saliva, hair). 

6. Overweight and obesity – behavioural risk factors, treatments and interventions. 

7. Evaluation of the nutritional status of children (centile charts). 

8. Overfeeding and malnutrition problems in XXI century. 

9. Evaluation of the nutritional status – screening test NRS 2002, SGA. 

10. Nutrition intervention – theories used in achieving dietary behaviour change in clinical trials. 
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Practical classes: 
1. Anthropometric research and analysis of the results. 

2. A questionnaire preparation for nutritional research: 
‒ the rules for making a questionnaire; 
‒ differentiate the questionnaire and the interview questionnaire; 
‒ prepare a questionnaire to check the frequency of food intake; 
‒ prepare a questionnaire to identify food preferences; 
‒ prepare a questionnaire for examining eating habits. 

3. Creation of food rations to the assumptions of the diet. 

4. Planning and evaluation of easily digestible foods: 
‒ the rules of the easily digestible foods, assumptions for the diet; 
‒ analysis of the products and dishes recommended, prohibited; 
‒ the differences in relation to the basic diet; 
‒ planning the meals: breakfasts, lunches, dinners, extra meals; 
‒ use of the Dietetic Cookbook; 
‒ evaluation of meals in terms of recommended and prohibited products. 

5. Making the assumption of a diet for people with diabetes: 
‒ a diet planning methodology; 
‒ plan for an individual case of a diabetic patient (case study). 

6. The use of carbohydrates, proteins and fats exchangers for nutrition planning. 
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Nutritional assessment 
 
Nutritional assessment is an attempt to evaluate the nutritional status of individuals or 
populations through measurements of food and nutrient intake and nutrition-related health. 
Nutritional assessment techniques can be classified according to four types:  
‒ anthropometric,  
‒ biochemical (laboratory),  
‒ clinical, 
‒ dietary.  

Use of the mnemonic ‘ABCD’ can help in remembering these four types. 

Nutritional screening 

Nutritional screening allows persons who are at nutritional risk to be identified, so that a more 
thorough evaluation of the individual’s nutritional status can be performed.  

The most popular methods of Nutritional Status 

• In the 24-hour recall method, a trained interviewer may ask the respondent to remember all 
foods and beverages consumed during the last 24 hours. The Automated Multiple-Pass Method 
and the Internet based automated self-administered 24-hour recall have simplified and 
improved the collecting of dietary data using the 24-hour recall. The 24-hour recall is quickly 
administered, has a low respondent burden, but does not give data representative of an 
individual’s usual intake.  

• A food frequency questionnaire assesses nutrient intake by determining the frequency of 
consumption of a limited number of foods known to be major sources of the dietary 
components of interest. 

• A diet history is valuable in understanding of a patient’s nutritional status. This includes 
information about the patient’s usual eating pattern, food likes and dislikes, and intolerances 
and allergies, as well as money available for purchasing food, ability to obtain and prepare food, 
eligibility for and access to food assistance programmes, and use of vitamin, mineral, and other 
supplements.  

Biochemical tests to assess nutritional status can be grouped into two general categories: static 
and functional tests. Static tests are based on measurement of a nutrient or specific blood, urine, 
or body tissue metabolite. Functional tests involve the physiologic processes that rely on the 
presence of adequate quantities of a nutrient.  
 

Estimates of portion sizes can be sources of mistake in measuring dietary intake. A number of 
tools have been developed to assist respondents in accurately reporting amounts of foods 
consumed. These include photographs of food, geometric shapes of various sizes, measuring 
devices, and realistic plastic food models. 

National dietary and nutrition survey data are important in monitoring the nutritional status of a 
country’s population, revealing the relationships between diet and health, identifying groups at 
nutritional risk and those who may benefit from food assistance programmes, and evaluating the 
cost-effectiveness of food assistance and health education programmes.  

Subjective Global Assessment is a clinical technique for assessing the nutritional status of a 
patient based on features of the patient’s history and physical examination, rather than relying on 
more objective measures of nutritional status, such as anthropometric and biochemical data.  
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1. Study the following case and answer the questions that follow 

Medical report: 
Adonis Scheller is a 35-year-old morbidly obese man with a past medical history of gastric ulcers, 
hypertension lasting 4 years, high triglyceride level and elevated cholesterol since 2012. He was 
hospitalised due to arterial hypertension in 2011. He was diagnosed with insulin resistance in 
2014. He is married, has got two sons, at the age of 9 and 11, both of whom are overweight. His 
father died of a heart infarct at the age of 65, had hypertension, atherosclerosis and he was obese. 
His mother is alive, 62-year-old, of normal weight. She has osteoporosis. His younger sister, 28-
year-old, is overweight. The man has been smoking a package of cigarettes daily for twenty years, 
but he drinks only occasionally. He has a sedentary lifestyle and avoids physical activity. He says 
that he sleeps well but snacks at night when he wakes with hunger pangs. During the day, he eats 
three big meals, and snacks frequently. He was referred to a dietitian by his General Practitioner 
due to obesity, hypertension and hyperglyceridemia that are pharmacologically difficult to control. 
On the physical examination his blood pressure was high, 162/98 mmHg, despite being treated 
with antihypertensive drugs. 
 
Questions: 

1. In what way are nutrition and dietetic related with health? 
2. What are the medical risks associated with obesity?  
3. What are the health risks related with diabetes mellitus?  
4. What do you know about N-NCD’s (nutrition-related non-communicable diseases)? 
5. What do you think, do the patient’s preferences should be changed to help him to lose 

weight and improve health? 
6. What kind of nutrition assessment method would you choose for this patient? 
7. What type of dietary questionnaire should you prepare for this patient? 
8. What is the Body Mass Index of this patient? Can we calculate it? 
9. What is the normal value of blood pressure? 

10. Should you prepare the subjective global assessment for this patient? 
 
 

2. Diabetes mellitus ‒ study the following case and answer the questions that follow 
 

Case description 
Mia Antalaya is a 55-year-old Hispanic female. Mia presents history of fatigue and lethargy, mostly 
noticeable after meals and in the evening. She also periodically experiences transient hot flashes. 
She has noticed some increased irritability, both at home and at work, which she attributes to her 
fatigue. She does not have any recent change in weight or appetite, shortness of breath, skin or 
hair changes, change in urinary frequency, bowel irregularity, or memory impairment.  
 

Height: 5′4″ (163 cm) 

Current weight: 187 lb (85 kg)  

BMI: 32 kg/m2 

Waist circumference: 37 inches (94 cm) 

Blood pressure: 145/90 mm Hg 

Laboratory Data ‒ random capillary blood glucose: 210 mg/dL (normal: 70 to 99 mg/dL) 
 

Based on her history and laboratory data, Mia Antalaya’s problem list includes: type 2 diabetes 
mellitus, obesity class I, stage 1 hypertension, dyslipidemia and perimenopausal hot flashes. 
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Case questions: 

1. What are the risks factors of Mia’s problem? 
2. Describe insulin resistance pertains type 2 diabetes mellitus. 
3. What specific evidenced-based nutrition recommendations would you give to Mia based on her 

current diagnosis? 
4. What is the role of exercise in patients with type 2 diabetes? 
5. Prepare one day menu for Mia. 
 
 
3. Obesity and metabolic syndrome ‒ study the following case and answer the question that 

follow 
 

Case description 
Kathrine Koen is a 44-year-old African – American woman who works as a manager at McDonald’s. 
She has high blood pressure and obesity. She has a history of dieting but has been unable to 
maintain a healthy weight. She has tried a weight-loss diet. Kathrine Koen states her weight 
problems began when she had her first child, 18 years ago. Although she understands the medical 
consequences associated with being overweight, she is primarily motivated to lose weight for 
cosmetic reasons. 
 

Height: 5′3″ (160 cm) 

Current weight: 208 lb (94.5 kg) 

BMI: 36.8 kg/m2 

Waist circumference: 38 inches (96.5 cm) 
Blood pressure: 135/88 mm Hg 

 
Case Questions: 

1. How are overweight or obesity clinically assessed for this patient? 
2. What are the medical risks associated with obesity of this patient? 
3. Does Kathrine Koen meet the criteria to diagnose metabolic syndrome? 
4. What are the appropriate treatment goals for Kathrine Koen? 
5. Kathrine Koen is interested in trying a high-protein, low-carbohydrate diet. Describe the 

biochemical and metabolic effects of high protein, low carbohydrate diets. 
6. What dietary and exercise guidelines would you recommend for Kathrine Koen considering her 

diagnosis of metabolic syndrome and her current diet? 
7. On a subsequent visit, Kathrine Koen is interested in medication for weight loss. What do you 

think about it? Discuss the current criteria and options for pharmacological therapy. 
 
 
4. Medical history 
 

Study the table below and then look at the questions concerning patient’s medical status that the 
dietitian may have asked when interviewing the patient. 
 

Medical history 

History of presenting 
complaint including 
dietary history: 

Numerous weight-reduction diets, rapid body weight losses with ‘yo-yo 
effects’, hypertension of 4 years duration 
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Main complaints: 35-year-old patient with morbid obesity, hypertension and 
hyperglyceridemia, high cholesterol, insulin resistance 

Other complaints: Sleep – good 

Appetite – good, frequent snacking, 3 big meals, night snacking 

Thirst – 2-3 l liquids/day 

Stool – no changes 

Urine – no changes 

Family history: Mother – alive, 62-year-old, osteoporosis, normal weight 

Father – died of heart infarct last year (when he was 65), obesity, 
hypertension, atherosclerosis  

Sister – alive, 28-year-old, overweight 

Social history: Sedentary lifestyle – office clerk 

Housing conditions – good 

Married, two children (9-year-old and 11-year-old boys); overweight 

Alcohol – sporadically 

Smoker – 1 package/day for 20 years 

Past medical history: 2009-2010 gastric ulcers 

Since 2011 arterial hypertension, hospitalised 

Since 2012 hyperglyceridemia, high cholesterol – treated with drugs 

Since 2014 – insulin resistance 

 
Questions: 

1. What is the problem with this 35-year-old man? 

2. When the patient has the increased appetite? 

3. Does he undertake any physical exercise? Walking? Swimming? 

4. Does he smoke? How much? How long has he smoked? 

5. Is he married? 

6. How old is his sister/mother? 

7. Does he have children? How old are they? Are they Ok? Do they have any weight problems? 

8. Has he ever been admitted to hospital? 

9. Has he ever been operated on? 

10. Has he had any health problems in the past? 

11. Do his parents live and are they well? 

12. What did he die of? 

13. Was he overweight/ obese? 

14. Does anyone in the family have any health problems? 

15. Where does he live? Are his living conditions alright? 

16. Has he ever been on any diet? Was it one diet or many? What kind of diet was it? 

17. Did he lose weight? How much weight did he lose? 

18. Did he have the yo-yo effect? 

19. Does he sleep well? 

20. Does he drink alcohol? How much? How often? 

21. How long has he had hypertension/ high triglycerides? 

22. Are there any other problems? 

23. What does he do at work? 
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5. Describe the patient  

Read the information about the patient. What can you say about patient (explain Body Mass 
Index)? 
 

The patient: Kate Mider 
Sex: female 
Age: 16 
Height: 179.8 cm (70.8 in; 5.9 ft) 
Weight: 70 kg (152.1 Ib) 
Problem: weight loss 
 
 
6. Food diary 

Analyse the list of the food the patient ate and give her dietary recommendations. 
Menu ‒ Day 1: 

1. Chocolate milk 200 ml, 2 bananas, 
2. 4 white toasts with butter and strawberry jam, 
3. Strawberry yoghurt 200 ml, 
4. orange, one chocolate bar 50 g,  
5. crisps 200 g,  
6. coke 500 ml. 

 

Menu ‒ Day 2: 
1. 2 slices of bread with strawberry jam, apple juice 250 ml, 
2. Bread roll 100 g, grilled chicken 350 g, sprite 500 ml, 
3. two cans of sardines in oil, bread roll 100 g, 
4. A glass of milk, banana 300 g, coffee with sugar – 2 teaspoons, 
5. butter biscuits 100 g, 
6. 2 slices of white bread with coco-cream, coffee. 

 
 
7. Complete the chart for the fictional patient 

Swap the charts with a partner. Analyse each other’s charts, describe the case and give the patient 
recommendations. 
 

Patient’s name  

Sex  

Age  

Height  

Weight  

Problem  

Recommendations  

 
Day 1 

Meal Time Place Food and drink Amount 
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8.1. A male patient Adonis Scheller, 35-year-old, has just received his physical and lab results 

He is not sure what the abbreviations mean. In pairs, analyse the information from the tables 
below. Then, assess the body fat of the patient. Which information can you use for the 
assessment? 
 

Laboratory report Result Ref. value 

Immunology: 
CRP 

 
10.78 mg/l (H!) 

 
< 10 mg/l 

FBC (full blood count): 
RBC 
WBC 
HbA1c 

 
5.29 (H!) 
11.28 (H!) 
8,1%  

 
3.91-5.11 x 106/µl 
4.5-10.5 x 109/l 
5.7% 

Lipids: 
Total cholesterol 
HDL 
LDL 
TG 

 
300 mg/dl l (H!) 
20 mg/dl (L!) 
249 mg/dl (H!) 
350 mg/dl (H!) 

 
< 190 mg/dl 
> 40 mg/dl 
< 100 mg/dl 
< 150 mg/dl 

Electrolytes and blood chemistry: 
Glucose, fasting 
Potassium 
Sodium 

 
 
130 mg/dl (H!) 
3.29 mmol/l (L!) 
143 mmol/l 

 
 
70-99 mg/dl 
3.8-5.5 mmol/l 
135-145 mmol/l 

 
 

Anthropometric data – body composition 

Height 166.9 cm (5 ft 6 in) 

Weight 120.9 kg (267 lb) (H!) 

BMI: 42.9 

Adipose tissue (kg): 50.6 kg (110 lb) 

Adipose tissue (%): 41.5% 

Muscle weight (kg): 41.5 kg (90 lb) 

Water (l): 51.93 l 

BMR: 1907 kcal 

WHR: 1.06 

IBW: 66.8 kg (147 lb) 

 
 

Temperature 36.57 stC  

Pulse 77/min 60-100/min 

Blood pressure 165/97 mmHg (H!) 120/80 mmHg 

Blood group B Rh-  

 
 
 

8.2. Look at the patient’s results again and interpret them in pairs 

Use some of these phrases and the words below. 
 

Very high, very low, increased, above the normal limit, too high, normal, within the normal limits, 
below the norm, reduced, too low, slightly, moderately, decreased, considerably, extremely, 
significantly. 
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9. Nutritional Status ‒ complete the text with the words from the box 
 
 
Part A 
 

 
 

‘Nutritional assessment is defined by the American Society for Parenteral and Enteral Nutrition as 
‘a comprehensive ….. to diagnosing nutrition problems that uses a combination of the following: 
medical, nutrition, and medication histories; physical examination; anthropometric measurement; 
and laboratory data.’ Nutritional screening can be defined as ‘a process to ….. an individual who is 
malnourished or who is at risk for malnutrition to determine if a detailed nutrition assessment is 
indicated.’ If nutritional screening identifies a person at nutritional risk, a more thorough 
assessment of the individual’s nutritional status can be performed. Nutritional screening can be 
done by any member of the health-care team such as a ….., dietetic technician, dietary manager, 
….., or physician. The Academy of Nutrition and Dietetics defines nutritional assessment as ‘a 
systematic method for obtaining, ….., and interpreting data needed to identify nutrition-related 
problems, their causes and their significance.’ It involves initial data collection and continuous 
reassessment and ….. of data, which are compared to certain criteria such as the Dietary 
Reference Intakes or other nutrient intake recommendations.’ 

(D.R. Lee, D.C. Nieman: Nutritional assessment, Mc Graw Hill, 2013) 

 

 
Part B 
 

 
 

‘Now we know that, prevention is usually much cheaper than treatment and it offers a better 
quality of life for individuals and societies. Effective health care measures should be used to 
monitor this quality of life through dietary and ….. assessment. The diet we live on will ultimately 
determine our growth, development and ….. In the past, treating diseases was more important 
than …... them. The processes by which food is ingested, digested, absorbed and metabolised 
affect nutrition. ….. status is referred to as our physical condition determined by the diet we ….. 
on. It also means the ability or ….. of the organism to maintain proper metabolism resulting from 
desired levels of nutrients. ….. of nutritional status is made among others by determining the body 
assessment (the percentages of …., fat, ….. and water) and appearance such as the condition of 
the skin, hair and …..The nutritional status depends on  age, sex, nutrition, style of life and ….. we 
suffer from. It is also determined by the we live in as well as by economic, social or even cultural 
circumstances.’ 

(B. Gorbacz-Gancarz, L. Ostrowska, E. Stefańska, E. Supińska, E. Szczepaniak: English for Dietetics, 
PZWL, 2016) 

 
 
 
 
 
 

dietitian, identify, nurse, approach, verifying, analysis 

preventing, muscle, nutrition, nutritional, live, composition, health, 
disability, diseases, bone, nails 
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10. Prepare a 24-hour recall form. In pairs, make a 24-hour recall interview 
 
Example of 24-hour dietary recall: 

Meal Time Place Food and drink Amount 

Breakfast 7.30 a.m. Home Buttermilk 70 ml 

Snack –  
in the morning 

10.55 a.m. Car Oranges 
300 g 

Canteen 12.15 p.m. Lunch Zucchini and roasted 
asparagus penne salad with 
(cow) cheese, 
green tea with sugar 

350 g 
 
 
500 ml 

Snack –  
in the afternoon 

01.15 p.m. Office Ice cream 
Sprite 
cheese cake 

3 scoops 
4 x 250 ml 
50 g 

Dinner 06.30 p.m. Home, 
kitchen 

Home-made lentil-barley 
meat, 
asparagus 
black tea with sugar 

200 g 
 
2 
250 ml 

Snack – 
in the evening 

08.45 p.m. Home, 
during 
watching 
TV 

Take-away pizza, 
orange juice, 
beer 
salted peanuts 

300 g 
200 ml 
2 x 0.5 l 
100 g 

Snack – 
in the night 

23.20 Home,  
in bed 

Mineral water, 
milk shake 
biscuits with nuts 

250 ml 
100 g 
300 g 

 
 
Use some of the following prompts: 

• time, place, meal,  

• details of food and drink, ingredients, contain, 

• preparation,  

• quantity of food eaten, portion size, serving size, amount, 

• appetite. 
 
 
 
Lecturer:  
Jagoda Rydelek-Pęk, Doctor of Health Sciences 

e-mail address: jagoda.rydelek@pwsz.nysa.pl 

 

mailto:jagoda.rydelek@pans.nysa.pl
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Course: Pediatric Dietetics 

Field of study: Dietetics 

Type of instruction and number of hours: lecture 30 h, practical classes 30 h 

Number of ECTS credits: 5 

Learning outcomes: 

Knowledge: 
‒ Student knows the general rules of nutrition for women in the preconception period and 

during pregnancy. Student can explain the necessity of changes in the nutrition of a pregnant 
woman and their impact on the development of the foetus. Student can define and discuss 
the periods of human development, taking into account the development of the digestive 
system; 

‒ Student knows the rules of natural and artificial feeding of an infant and is able to explain the 
impact of inappropriate nutrition practices on the development of diseases; 

‒ Student can explain the relationship between changes in diet and changes in nutrition 
recommendations for children in different stages of disease; 

‒ Student knows the importance and mechanism of action of probiotics and prebiotic 
supplementation as well as vitamins, macro and micronutrients of food. He or she can discuss 
their relationship with the development of the child’s immune system. 

Skills: 
‒ Student can prepare a weekly menu for healthy infants, taking into account IMC 

recommendations and estimate the necessary nutritional requirements as well as vitamins, 
micro and macro elements, choosing the right products to calculate daily nutrition 
recommendations. 

‒ Student can prepare a weekly menu for ill infants, taking into account the IMC 
recommendations and estimate the necessary nutritional requirements as well as vitamins, 
micro and macro elements, searching for appropriate products to calculate daily nutrition 
recommendations, taking into account contraindicated products in selected disease entities. 

‒ Student is able to prepare a weekly menu for a pregnant woman and the preconception 
period and estimate the need for essential nutrients as well as vitamins, micro and macro 
elements, find the right products to calculate and prepare daily nutrition recommendations. 

‒ Student can analyse menu and nutrition of women as well as determine the causes of 
deficiencies in the diet of infants, women in the preconception period, pregnant and 
breastfeeding mothers. Student can assess such deficiencies and by using available computer 
programs, he or she can plan their nutrition. 

 

Social competences: 
‒ Student is aware of his or her knowledge in the field of nutrition of infants, pregnant and 

lactating women and the need broaden his or her knowledge on a regular basis; 
‒ Student shows creativity in solving tasks and creating projects, is open-minded and works in a 

team to solve problems. 
 
Evaluation methods of learning outcomes:  
written test, activity during classes ‒ solving tasks 
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Subject matter of the classes: 

Lecture: 
1. Stages of human development. Functional development of the digestive tract. 

2. Nutrition in the prenatal period. Perinatal nutrition. The influence of nutrition on the 
development of children’s immune system. General assumptions of nutrition in pediatrics. 

3. Nutrition in pediatrics – recommendations for healthy children. 

4. Nutrition of children and civilisation diseases. 

5. Problems accompanying enteral/ parenteral nutrition in children. 

6. Nutrition of children in phenylketonuria (PKU), kidney diseases, diseases of the liver and 
pancreas, various disease states, food allergies, gluten-dependent celiac diseases, functional 
disorders of the digestive tract – diarrhea. 

7. Nutrition for children with special needs, the role of nutrition in preventing developmental 
problems like low birth weight (LBW), preterm birth, birth defects, fetal alcohol syndrome. 

8. Prevention of vitamin D3 deficiency in children, pregnant and lactating women – 
recommendations. 

9. Nutrition standards for children, pregnant and lactating women. 

10. Prebiotics and probiotics in the nutrition of children. 
 
Laboratory classes:  

1. Stages of human development and principles of nutrition. 

2. Nutrition assumptions of a pregnant woman and a woman planning pregnancy. 

3. Nutrition of children in the first years of life. 

4. Prebiotics and probiotics in the diet, importance for children’s health. 

5. Nutrition principles in food allergy. 

6. Nutrition of children with kidney diseases, liver and pancreatic diseases. 

7. Rules of supplementation and prevention of vitamin D3 deficiency. 

8. Methods of assessing the development of children. Normal growth in children – average 
weight, height and head circumference in children. 

9. Nutrition of children and civilisation diseases/chronic non-communicable diseases – NCDs. 
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Maternal Nutrition in Pregnancy and Lactation 

Maternal nutrition not only influences the health and well-being of the mother but also has 
intermediate and long-term effects on the development and health of the infant. Growth is a 
sensitive marker of health and nutritional status at the development stage. Growth monitoring is 
important both for children with diseases and for healthy children. Early growth is associated with 
long-term development, health and well-being. 

Some nutrients are considered to be beneficial for the pregnancy state, for example: 

‒ Omega 3 fatty acids help in prevention of premature delivery and low birth weight; 

‒ Folic acid supplement for regular growth of the follicles; 

‒ Magnesium and zinc supplements for the binding of hormones receptor sites. 

‒ Vitamin B12 reduces chances of infertility and ill health; 

‒ Vitamin D supplement has important role in reducing the incidence of rickets with pelvic 
malformations which can hamper normal delivery. 

Breastfed infants grow slower during infancy, which is likely to have beneficial long-term effects. 
Poor diet may contribute to dietary deficiencies. There is a relationship between diet and 
pregnancy complications.  

Liver and kidney defects may develop when the mother-to-be has nutritional deficiencies. There is 
a link between excessive birth weight and the increased need for caesarean section. 
 

Medical Nutrition Therapy in disease  

Diarrheal illnesses in children follow a continuum from acute to chronic or persistent diarrhea. 
Acute diarrhea can be a common side effect of gastroenteritis, infectious diseases, foodborne 
illness, and chronic gastrointestinal diseases like Crohn’s Disease and irritable bowel syndrome. 

Diarrhea defined by WHO (World Health Organization) – passage of three or more loose, watery 
stools per day or as 10 mL/kg liquid stool per day. 
Celiac Disease (CD) is an immune mediated disease affected by both genetics and the 
environment. Most cases of CD will be diagnosed within the first 5 years of T1D diagnosis and 
therefore, screening should be repeated every 2-5 years after initial testing. If a positive result for 
anti-tTG is confirmed, the patient should immediately start a gluten-free diet. It is a multisystem, 
T-cell-mediated chronic autoimmune intestinal disorder that occurs in genetically predisposed 
individuals carrying human leukocyte antigen (HLA)-DQ2 and/or DQ8 haplotypes. Additional at-risk 
populations include those previously diagnosed with type 1 diabetes mellitus, autoimmune 
thyroid disease, selective IgA deficiency, Trisomy 21, Turner Syndrome, and Williams Syndrome. 
 
 
1. Case study – prepare one day menu for pregnant woman in the third trimester 

Pregnant women have higher energy needs, depending on their body mass, age and how 
physically active they are. However, a woman’s daily intake should increase in the second 
trimester of pregnancy by 285 kcal and in the third trimester by 475 kcal daily, and by 505 kcal for 
breastfeeding women. Severe weight gain during pregnancy may lead to obesity in later life. 
Obesity in pregnancy increases the risk of diabetes, hypertension, preeclampsia and urinary 
infections. Big Baby Syndrome may also occur. On the other hand, low calorie intake during 
pregnancy is likely to cause malnutrition of the mother and a low birth weight of the fetus. 
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Weight: 85 kg (187,4 lb) 

Height: 170 cm (5,57 ft) 

Age: 27 years 

Physical activity level: 1,4 
 
 
2. Study the following case and answer the question that follow 

Monica Maller is 14-year female who was diagnosed with celiac disease two months ago. This is 
her first visit to the celiac clinic post-diagnosis. Recent lab values reflect vitamin D of 28,1 ng/ml. 
DEXA revealed z-score of -0,8. Monica has started eliminating gluten from her diet. Weight at 
today’s visit is 35,1 kg, height is 151,5 cm.  
 
Her 24 Hour Diet consisted of: 

Breakfast: oatmeal mixed 40 g with 1 cup of skim milk 300 ml, banana 300 g 

Lunch: turkey and cheese on gluten-free bread, cucumber 50 g, water 250 ml 

Snack: popcorn 100 g with tomato sauce 50 g 

Dinner: chicken 150 g, black rice 80 g, green peas 100 g, apple juice 250 ml 

Snack: gluten-free pretzels 100 g 

Snack: gluten-free cookies 200 g  
 
Estimated needs: 
Calories (per day): 
Protein (grammes per kg): 
Fluid (ml per day): 
 
Calculate the following: 
Wt/age percentile:    IBW (kg): 

Ht/age percentile:    % IBW: 

Stnd. Ht/age (cm):    BMI: 

% Stnd Ht/age:    BMI percentile: 
 
Classify Monica’s nutritional status (choose only one of them): 
‒ Wasted (mild/moderate/severe) 
‒ Normal 
‒ Stunted (mild/moderate/severe) 
 
Answer the questions: 

1. Comment on DEXA results and vitamin D level.  

2. Can you identify any sources of gluten that Monica is currently receiving in her diet? 

3. What would you recommend to Monica? Any vitamin or mineral supplementation? If any, 
please specify. 

4. What kind of goals would you suggest for Monica? 
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3. Study the following case and answer the question below 
 

Patrick Nickson was found by a cleaning lady when he was sleeping on the stairs in an underground 
car park. Patrick told the cleaning lady that he had run away from home about two months ago. 
He was sleeping in abandoned houses and looking for food in restaurants. The 14-year-old boy has 
been immediately taken by social services. They found out that his mother had been working 
abroad and he had been physically and mentally abused by his stepfather. Next, Patrick was 
thoroughly examined by a general practitioner, who described him as skinny, with spindly in shape 
arms and legs, slumped posture, dull, red eyes, sallow and mottled complexion, whole body – 
numerous bruises, sores and scars. The doctor referred Patrick to hospital for further examination. 
In hospital, his first meal was a dinner. The hospital staff asked a dietician if Patrick could get            
a three-course lunch consisting of a bowl of onion soup with potatoes and soft-cream 150 ml,       
pork chop 100 g, cauliflower 100 g, and cucumber 20 g and strawberry yoghurt 200 ml. 

1. What kind of changes may occur when a well-balanced, nutritious diet is introduced? 

2. What do you think about the meal taking into consideration that the patient is lacking many 
nutrients and has been starving for many days. Should patient eat all of this?  

3. What is the right size of food portion for him?  

4. What kind of tools can you prepare for this patient to visualise accurate portion sizes? 

5. What should be introduced first into the patient’s diet? 

6. Can you tell anything about nutritional status this boy? 

7. What should be measured to check patient’s nutritional status? 

8. How often should the patient eat? 

9. Can you rate the BMI? Why/ Why not? 
 
 
4. Write a three-day menu for Patrick or for the person from your partner’s case 
 
 
5. Think about your own case study 

Write the most important information about your patient, like height, weight, age, sex and 
physical activity. Remember about 24-hour dietary recall. Describe the main problem of this 
patient. Swap your case with another student and discuss. 
 
 
6. In pairs prepare a set of information concerning the patient from the list below (personal 
data, medical records, medical history). Then, present a case report of your patient in the group 
session 
 

1. A diabetic child patient. 
2. A pregnant woman with anemia. 
3. A pregnant woman with gestational diabetes. 
4. An overweight child. 
5. A young woman with malnutrition. 
6. A child with cow-milk intolerance. 
7. A child with phenylketonuria (PKU). 



Jagoda RYDELEK-PĘK 

299 

7. Prepare a brochure for the patient 
 

Choose a disease from task 6 list. Search the Science Web for additional information on the 
disorder and its dietary treatment. Include the following points: disease definition, symptoms and 
dietary treatment – foods to eat and foods to avoid (including reasons). 
 
 
8. Taking a Feeding History for older children. Use the following in dialogue with your partner 
information from the list below 
 

For older children: 
‒ How do the parents describe their child’s appetite? 
‒ What does your child eat at each meal and as a snack (obtain 1- or 2-day sample meal 

pattern)? 
‒ How many meals and snacks are eaten each day? 
‒ Where does the child eat meals? 
‒ Are there family mealtimes? 
‒ Are these happy and enjoyable situations? 
‒ How much milk does the child drink? 
‒ How much juice does the child drink? 
‒ How often are snacks/snack foods eaten? 

 
 
9. Choose the correct answer 

 

A. Pregnant women have a higher energy needs, depending on their: 
a. Age. 
b. Body mass. 
c. Physical activity. 
d. All of them. 

 

B. Mother’s diet has a great impact during pregnancy and breastfeeding on health of: 
a. Child. 
b. Mother. 
c. Both the mother and child. 
d. None of them. 

 

C. What sources should the pediatric dietetic use to find data for the assessment of nutritional 
status? Circle all the applicable answers. 

a. Electronic medical record. 
b. PubMed and google scholar. 
c. Physical assessment. 
d. Patent interview. 
e. Diet history – 24-hour recall. 

 

D. Measurement of _______________ may help to determine whether a low serum protein level 
is caused by stress or nutritional deficiency. 

a. C-reactive protein. 
b. Interleukin 10. 
c. Transferrin. 
d. Albumin. 
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E. The optimal method of calculating energy needs for a child is: 
a. Nutrition focused physical examination. 
b. Indirect calorimetry measurement. 
c. Schofield equation. 
d. Harris-Benedict equation. 

 

F. The only known treatment for celiac disease is following to a gluten-free diet. Which of the 
following foods listed below may contain gluten? 

a. Baked Beans. 
b. Hot milk. 
c. Baked potatoes. 
d. Onion Soup. 
e. All of the above. 

 

G. The specific nutrition diagnosis determined on the basis of the nutrition assessment aids in the 
specification of the appropriate medical nutrition therapy intervention. Which one of the following 
is not recommended as a first line of therapy in children with constipation? 

a. Increased fluid intake. 
b. Increased physical activity. 
c. High Fibre Diet. 
d. Use of probiotics and prebiotics.  

 
 

10. Think about this questions and answer them in pairs. Write the answers on the paper 
 

1. What can growth assessment be used for? 
2. At what age is stature measured? 
3. What growth charts are the most appropriate for US children under 2 years of age, and 

why? 
4. What growth charts are the most appropriate for Polish children under 5 years of age, and 

why? 
5. What growth charts are the most appropriate for children in your country, and why? 
6. What are the most important factors used for determining overweight/ obesity status in 

children? 
7. What physical changes occur over the puberty period? 
8. Why is the assessment of head circumference important in early childhood? 

 
 

11. Analyse the list of the patient’s food and give dietary recommendations for child with 
phenylketonuria (PKU) 

 
Menu ‒ day 1: 

1. Reduced-fat milk (2%) 200 ml, 4 wholegrain toasts with butter and chicken ham 100 g, 
2. banana, plain yoghurt 200 ml, 
3. Home-made: boiled potatoes 200 g, beef steak 50 g, green salad 50 g, 
4. Coke 200 ml, 
5. Home-made red beetroot and feta salad 150 g, 2 slices of whole grain bread, 
6. Grapes 150 g, one chocolate bar 100 g. 
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Menu ‒ day 2: 
1. A bowl of cereal 40 g with milk 250 ml, 1 toast with butter and jam, apple juice 200 ml, 
2. French fries 150 g, 
3. Crisps 100 g, 
4. A glass of chocolate milk 250 ml, 
5. 2 chocolate bars 25 g each, a packet of butter biscuits 100 g, 
6. 1 sausage 25 g, ketchup 30 g, 2 slices of white bread with margarine. 

 
Menu ‒ day 3: 

1. 2 boiled eggs, 2 slices of wholegrain bread with butter, green salad with organic olive oil, 
tea 200 ml, 

2. 1 apple, plain yoghurt 150 ml, 
3. Home-made spaghetti with pork 200 g, 
4. 1 grated carrot and 1 grated apple, 
5. Walnuts and almonds mix 25 g, 
6. 2 slices of wholegrain bread, steamed broccoli 100 g, 250 ml of mineral water. 

 
 

12. Prepare an oral and visual presentation in power point. Choose a disease from list below. 
Search the Science Web for additional information on the disorder and its dietary treatment. 
Include the following points: disease definition, symptoms and dietary treatment – foods to eat 
and foods to avoid (including reasons) 
 

1. A pregnat woman. 
2. An overweight child. 
3. A child with cow-milk intolerance. 
4. A child with phenylketonuria (PKU). 
5. A diabetic child patient. 
6. A young woman with malnutrition. 

 
 
13. Complete the dialogue ‒ an interview with a registered nutritionist. Use the words below, 
then, check if your predictions have been correct. Read text in pairs with division into roles of 
journalist and dietetic Lucilda Mayers 
 

 
 
 

 
Broadcaster: Good morning to our daily programme ‘Hello, Sunshine!’. Today we have Lucilda 

Mayers with us, the expert in nutrition and dietary assessment, as well as the expert 
on feeding child. 

Lucilda: Hello everyone. 
Broadcaster: Lucilda, what is the major problem with kids and their diet? 
Lucilda: Nowadays, children, adolescents in particular, consume too much junk food. 
Broadcaster: Fast food is a ..… and growing problem in this days.  
Lucilda: Exactly! It is. It is extremely hard to convince the teenagers to eat healthy, to eat 

nourishing meal. 
Broadcaster: Meals which are healthy and make you strong. 

Global, food, home-cooked, meal, sweets, micronutrients 
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Lucilda: Of course, fresh-made products are good for them. 
Broadcaster: Foods grown on farms, like dairy and other agricultural products. 
Lucilda: Exactly, fresh and organic ..… in particular. 
Broadcaster: But many people complain that this food is expensive and perishable food. 
Lucilda: It is better to spend money on good quality than on long-term health treatments. 

Processed foods, for example, are likely to cause many preventable diseases and 
allergies. Ready meals should be substituted for ….. meals. Most importantly, food 
additives, which are unbelievably bad for our long-term health, have to be 
completely eliminated from kid’s diet. Unfortunately, children love high-calorie 
products because the substances they contain improve their taste and make them 
look good. What is more, crisps, ….. or fizzy drinks spoil your appetite. 

Broadcaster: What can you tell about children with diabetes? 
Lucilda: A child with diabetes requires a well-balanced diet with adequate intake of all 

macronutrients, ….. and vitamins. Working with a child who is a picky eater can 
pose many challenges. Questions to ask may include: What are the eating and 
mealtime behaviours of the child? Do they tend to over or under eat, refuse to try 
new foods, or eat meals within a reasonable time frame? These are all topics that 
need to be discussed when assessing dietary intake. Also, a child may have food 
allergies or restrictions which are important when developing the ..… plan.  

Broadcaster: Thank you very much Lucilda. 
Lucilda:  Thank you, bye.  
 
 
14. Complete the sentences with the words from the list below 
 

A child’s growth pattern can be divided into four general periods. Childhood is the period during 
which a person is a child. It ends with puberty – the beginning of sexual maturity. Infant is another 
word for a young child.  
 

These growth periods are: 

• Infancy (from birth to … years of age) 

• Pre-school years (from about … to … years of age) 

• Middle childhood (from about … to … years of age) 

• Adolescence (from about … to … years of age) 
 

The milestones in a child’s development and the ages at which they usually occur are: 

• Walking – by … months 

• First words – by … months 

• Crawling – by … months 

• Sitting – by … months 

• Smiling – by … months 
 
 
 
Lecturer:  
Jagoda Rydelek-Pęk, Doctor of Health Sciences 

e-mail address: jagoda.rydelek@pwsz.nysa.pl  

mailto:jagoda.rydelek@pans.nysa.pl
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Course: Fundamentals of Criminal Law and Petty Offences Law 

Field of Study: Internal Security 

Form of classes and number of hours: lecture 15 h, practical classes 30 h 

Number of ECTS credits: 4 

Learning outcomes: 

Student:  
‒ Possesses in-depth knowledge of the field of study. 

‒ Knows and understands the basic principles of criminal liability in the country and abroad. 

‒ Possesses basic knowledge of the legal rules applicable to persons who do not comply with 
legal standards, including in administration. 

 

Skills: 
‒ Ability to identify and characterise the tasks of the state administration in the case of criminal 

behaviour. 

‒ Ability to properly present own knowledge based on the learned legal rules. 

‒ Ability to correctly use the legal regulations in the area of criminal law in order to solve 
specific legal situations. 

 

Social competences 
‒ Ability to expand and deepen own knowledge based on the knowledge of the functioning of 

the structures of state institutions and bodies. 

‒ Ability to present own opinion by analysing legal events and make a critical assessment of it, 
proposing an appropriate solution. 

‒ Ability to define priorities in the operation of the judiciary bodies and relevant public services. 
 
Evaluation methods of the learning outcomes:  
Lecture: Single-choice test verifying knowledge presented during the lecture.  
Practical classes: Oral exam and activity in the classroom, taking into account the attendance rate. 
 
 

Subject matter of the classes: 

1. Getting to know the programme of the course, requirements, legal acts and literature, 
discussing the learning outcomes, ECTS scores and forms of passing the course. 

2. The genesis of criminal law. The principle of the validity of the penal act. 

3. The concept of crime. Elements of crime. 

4. Fault. Circumstances excluding fault. Circumstances excluding unlawfulness. Forms of 
committing crimes: gradual forms, phenomenal forms.  

5. Criminal damage, social harmf and other basic concepts. Crime and misdemeanour. Types of 
penalties and penal measures in the Penal Code. 

6. Formal and material crimes as criteria of crime assessment. 

7. The concept of a misdemeanour. Elements of the misdemeanour. Forms of committing an 
misdemeanour and circumstances excluding liability for misdemeanours. 

8. Types of penalties and penal measures in the Petty Offences’ Code. 

Grzegorz CHMIELEWSKI 
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9. Similarities and differences between the regulations contained in the Penal Code and the 
Petty Offences’ Code. 

10. The concept of criminal law and its place in the legal system. Basic concepts of criminal law. 
International criminal law and international petty offences law. 

11. Criminal damage, social harm and other basic concepts. 

12. The genesis of the petty offences law. The principle of application of the petty offences law. 

13. Elements of crime in the analysis of individual crimes and their legal assessment. Subject, 
object, subjective party and objective party of the crime. Crime-offence, individual crime ‒ 
universal crime, material crime ‒ formal crime, intentional crime ‒ unintentional crime, 
privileged crime ‒ qualified crime. 

14. Responsibility in the area of crimes against peace and war crimes. 

15. Offences against life and health as a problem for the security of public order. 

16. Other types of offences. 

17. Offences against public order and peace. 

18. Signs of a prohibited act. Breakdown of hallmarks, structure of crime and offences. 

19. Offences against safety of persons and property. 

20. Offences against person. Offences against health. 

21. Other Code Offences. 

22. Warrant. Seizure. 

23. Crimes and offences not covered by the code. 
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Polish Criminal Law 
 
WHAT IS CRIMINAL LAW? 
1. The criminal law is a set of such legal norms which define what human act, understood as an act 

or omission, is a crime, on what principles is the liability for such an act borne, and what penalties 
or penal measures may be imposed for it.  

 
WHAT ARE THE SOURCES OF CRIMINAL LAW? 
2. Sources of criminal law: 
‒ the Penal Code Act ‒ of 6th June 1997. It consists of a general, special and military part. 
‒ Petty Offences’ Code Act ‒ of 20th May 1971. It consists of a general and specific part. 
 

AND… 

3. The basic principles of criminal law are set out in the Constitution. 

In addition, many penal provisions are scattered throughout many other legal acts, e.g. the Labour 
Code, the Road Traffic Code, etc. 

1) Article 42 (2) of the Constitution: ‘Only a person who has committed an act prohibited by a statute 
in force at the moment of commission thereof, and which is subject to a penalty, shall be held 
criminally responsible. This principle shall not prevent punishment of any act which, at the moment 
of its commission, constituted an offence within the meaning of international law. 

2. Anyone against whom criminal proceedings have been brought shall have the right to defence 
at all stages of such proceedings. He may, in particular, choose counsel or avail himself ‒ in 
accordance with principles specified by statute ‒ of counsel appointed by the court’. 

2) Article 42 (3) of the Constitution: ‘Everyone shall be presumed innocent of a charge until his 
guilt is determined by the final judgment of a court’. 

3) Article 43 of the Constitution: ‘There shall be no statute of limitation regarding war crimes and 
crimes against humanity’. 

4) Article 44 of the Constitution: ‘The statute of limitation regarding actions connected with 
offences committed by, or by order of, public officials and which have not been prosecuted for 
political reasons, shall be extended for the period during which such reasons existed’. 

5) Article 46 of the Constitution: ‘Property may be forfeited only in cases specified by statute, and 
only by virtue of a final judgment of a court’. 

The Constitution indicates who is the subject to criminal liability, which we will talk about in the next 
lectures. 
 
3A. Time when the crime was committed. 

Article 6(1). The prohibited act shall be deemed to have been committed at the time when the 
perpetrator acted or failed to act to which he was obliged. 

3B. the principle of territoriality 

Article 5 of the Penal Code. The Polish criminal law applies to the perpetrator who committed the 
prohibited act on the territory of the Republic of Poland, as well as on a Polish ship or aircraft, unless 
an international agreement to which the Republic of Poland is a party provides otherwise. 
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4. WHAT IS CRIMINAL ACT? 

Article 1 of the Penal Code 

Section 1. Penal liability shall be incurred only by a person who commits an act prohibited under 
penalty, by a law in force at the time of its commission. 

Section 2. A prohibited act whose social consequences is insignificant shall not constitute an offence. 

Section 3. The perpetrator of an prohibited act does not commit an offence if guilt cannot be 
attributed to him at the time of the commission of the act. 

5. Article 1 (1) expresses the principle of specificity of the crime, Article 1 (2) ‒ the principle of social 
harm of a criminal act, and Article 1 (3) ‒ the principle of guilt 
 
6. WHAT IS A PROHIBITED ACT? 

1) an offense under penalty ‒ the definition of a prohibited act is in Article 115 (1) of the Penal Code: 
‘A prohibited act is a behaviour displaying the characteristics specified in the penal law as 
unlawful’. 

It is forbidden to act with the features specified in the criminal law. This behaviour includes an act 
or an inaction. 

It can only be forbidden by statute, not by an act of a lower level. 
 
7. Offences are divided into crimes and misdemeanors. They are distinguished by the amount of the 
penalty provided in the act. The deed comes from man. 

2) the act must be culpable, 

3) the act must be socially harmful to a greater than negligible degree 
 
8. WHAT IS FAULT? 

Fault: 

‒ one of the elements of the crime is fault, 
‒ is the perpetrator’s mental health right to the committed act. 

 
9. WHAT IS DIFFERENT BETWEEN CRIME AND MISDEMEANOUR? 

The crime is a prohibited act subject to penalty of imprisonment of not less than 3 years or to a 
more severe penalty. 

A misdemeanour is a prohibited act subject to penalty of a fine higher than 30 times the daily fine, 
penalty of restriction of liberty or penalty of deprivation of liberty not exceeding one month. 

We pay attention to the impending penalty, not imposed, 

Article 8. A crime may be committed only with intent; the misdemeanour may also be committed 
without intent, if the law so stipulates. 

Article 9(1). A prohibited act is committed with intent when the perpetrator has the will to commit 
it, that is when he is willing to commit or foreseeing the possibility of perpetrating it, he accepts 
it. 

Thus, not all offences are punished in cases of committing a prohibited act unintentionally. 
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As part of inadvertence, the following are distinguished: recklessness ‒ groundless supposition that 
a prohibited act will be avoided and carelessness ‒ the perpetrator does not provide for the 
possibility of committing a crime, although he should and could have foreseen. 
 
10. ELEMENTS OF CRIMINAL ACTS 

Statutory hallmarks: 
‒ a set of features forming the outline of the crime by A. Marek, 
‒ relate to the subject, object, subjective party, and objective party. 

Subject ‒ we determine who committed the crime and whether it can be committed by anyone or 
a person who meets certain criteria 

Article 10 of the Code: ‘Whoever commits a prohibited act after having attained the age of 17 
years shall be liable under the provisions of this Code. 
Section 2. A juvenile, who after attaining the age of 15 years shall commit the prohibited act 
specified in the following: Article 134, Article 148(1, 2 or 3), Article 156 (1 or 3), Article 163 (1 or 
3), Article 166, Article 173 (1 or 3), Article 197 (3), Article 252 (1 or 2) and in Article 280, may be 
liable under the provisions specified in this Code, if the circumstances of the case and the mental 
state of development of the perpetrator, his characteristics and personal situation warrant it, and 
especially when previously applied educational or corrective measures have proved ineffective.’ 

Object ‒ what kind of crime do we include in it and what interest was attacked (or what interest we 
protect) 

Subjective party ‒ we determine whether there is a fault 

Subjective party ‒ objective party: external behaviour of the perpetrator, form, circumstances of 
the commission of the act, effect: 
‒ material crime: the effect is one of the features of a prohibited act, that is to say that we are 

talking about a crime when the effect took place 
‒ formal crime: producing an effect is not mandatory, regardless of whether the effect has 

already occurred, it is liable for the act 
 
11. EXCLUDING CIRCUMSTANCES  

1/ ERROR RELATING TO CIRCUMSTANCES: 

Mr. Kowalski went outside the shop and instead of getting on his bike, he got on the identical red 
bike of Mr. Nowak. Can he be charged with theft? 

Article 28 (1) of the Penal Code. Whoever commits an act while being in error as to a circumstance 
constituting a feature of an prohibited act, shall not intentionally commit an offence. The legislator 
does not say that he does not commit an offence at all. It says that he does not commit it 
intentionally. Which means that the perpetrator could be held liable under an article that deals with 
an offence committed unintentionally. 

But theft can only be committed intentionally, so Mr. Kowalski will not commit a crime at all. 

To sum up: the error must concern circumstances that constitute a feature of the prohibited act, it 
must be significant, it excludes intentionality. 
 

2/ LACK OF AWARENESS OF ILLEGALITY: 

The way how Kowalski steals is like a tree being fell by a storm in the forest, unaware that it is an 
offence. 
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Article 30 of the Penal Code: ‘Whoever, at the time of the commission of a prohibited act, was 
incapable of recognising its significance or controlling his conduct because of a mental disease, 
mental deficiency or other mental disturbance, shall not commit an offence’. 

3/ ERROR RELATING TO CIRCUMSTANCES EXCLUDING LIABILITY 

Article 29 of the Penal Code. Whoever commits a prohibited act in the justified but mistaken 
conviction that a circumstance has occurred which excludes unlawfulness or fault, shall not commit 
an offence; if the mistake of the perpetrator is not justifiable, the court may apply extraordinary 
mitigation of the penalty. 

4/ INSANITY 

Article 31 of the Penal Code Section 1. Whoever, at the time of the commission of a prohibited act, 
was incapable of recognising its significance or controlling his conduct because of a mental disease, 
mental deficiency or other mental disturbance, shall not commit an offence. 

Section 2. If at the time of the commission of an offence the ability to recognise the significance of 
the act or to control one’s conduct was diminished to a significant extent, the court may apply an 
extraordinary mitigation of the penalty. 
 
12. WHAT ARE CIRCUMSTANCES EXCLUDING JUSTICE: 
 

1/ NECESSARY DEFENSE 

Article 25. 

Section 1. Whoever in necessary defence repels a direct illegal attack on any interest protected 
by law, shall not be deemed to have committed an offence. 

Section 2. In the event that the limits of necessary defence have been exceeded, in particular 
when the perpetrator has used a means of defence disproportionate to the danger of the attack, 
the court may apply extraordinary mitigation of the penalty and even renounce its imposition. 

Section 3. The court shall renounce the imposition of the punishment if exceeding the limits of 
necessary defence resulted from fright or emotional distress, as justified by the circumstances of 
the attack. 

Exceeding the limits of necessary defense: 

1) excessive, excesses, exceeded mean defense in relation to the situation where it was possible to 
use less dangerous means that were equally effective to repel an attack, e.g. shooting in the head 
instead of in the legs, 
 
2/ STATE OF NECESSARY DEFENCE 

Article 26. Section 1. Whoever acts with the purpose of averting an immediate danger threatening 
any interest protected by law, if the danger cannot otherwise be avoided but the interest 
sacrificed has a lower value than that of the interest rescued, he shall be deemed to have not 
committed an offence. 

Section 2. Whoever rescues any interest protected by law under the circumstances defined in 
Section 1, or sacrifices an interest which does not represent a value manifestly greater than the 
interest being rescued, he shall also be deemed to have not committed an offence. 

Section 3. In the event that the limits of necessary defence have been exceeded, the court may 
apply an extraordinary mitigation of the penalty or even renounce its imposition. 
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Section 4. The provisions of Section 2 shall not be applied when the perpetrator sacrifices an 
interest which he has a special duty to protect even by exposing himself to personal danger.  

Section 5. The provisions of Section 1 through 3 shall be applied accordingly when only one of the 
obligations borne by the perpetrator can be fulfilled 

3/ EXPERIMENT 

Article 27. Section 1. Whoever acts with the purpose of conducting a cognitive, medical, technical 
or economic experiment, shall not commit an offence when the expected benefit is of an essential 
cognitive, medical or economic importance, and the expectation of these benefits, their 
purposefulness and the way of conducting the experiment are justified according to the present 
state of knowledge. 

Section 2. An experiment is inadmissible without the consent of a participant subject thereto, duly 
informed of the expected benefits and the danger of adverse effects and of the probability of their 
occurrence, as well as of the possibility of withdrawing one’s participation in the experiments at 
any stage thereof. 

Section 3. The principles and conditions for admitting experiments shall be provided for in law. 
 
13. STAGE FORMS OF COMMITTING AN OFFENCE 

a) Intention ‒ is the idea of committing an offence. 

b) Preparation ‒ preparation takes place only when the perpetrator, in order to commit the 
prohibited act, undertakes activities aimed at creating conditions for the undertaking of an act 
aimed directly at committing it, in particular, for this purpose, he enters into an agreement with 
another person, obtains or adopts measures, collects information or prepares an action plan. 

Article 17 of the Penal Code: ‘Whoever voluntarily abandoned preparation, and particularly, when 
he destroyed the prepared means or prevented them from being utilised in the future shall not 
be subject to penalty. In the case of entering an arrangement with another person in order to 
commit a prohibited act, whoever undertook an essential endeavour aimed at preventing the 
commission of the prohibited act, shall not be subject to penalty’. 

c) Attempt – Person responsible for an attempt, who, with the intention to commit a prohibited act, 
directly aims to commit a prohibited act by his behaviour, which, however, does not take place. 

Section 2 Attempting also occurs when the perpetrator does not realise that it is impossible due to 
the lack of an object suitable for committing a prohibited act on him or due to the use of an agent 
unsuitable for the commission of a prohibited act. 

The court imposes a penalty for an attempt within the limits of the risk provided for by the offence. 

d) Accomplishment. 
 
14. PHENOMENIC FORMS OF AN OFFENCE 

ABETTER ‒ a person responsible for inciting others, wanting another person to commit a prohibited 
act, urges him to do so. 

AIDER – a person responsible for aiding others, with the intention of another person to commit a 
prohibited act, facilitates its commission with his behaviour, in particular by providing a tool, a 
means of transport, giving advice or information; a person who acts in the contrary to the specific 
legal obligation to prevent the commission of a prohibited act, facilitates its commission by its 
omission, is also responsible for aiding. 
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PERPETRATION 

COMPLICITY 

PRINCIPAL ‒ a person leading a criminal group 

ACCESSORY ‒ a person who forces someone else to commit a crime using his dependence on himself 
 
15. FINES AND PENALTIES 

The penalties include: 
1) fine ‒  

Article 33. Section 1. A fine shall be imposed in terms of daily rates defining the number of daily 
rates to be levied and the amount of each rate; unless otherwise provided by law, the lowest 
number of daily rates shall be 10, and the highest shall be 360. 

Section 2. The court may also impose a fine also in addition to the penalty of deprivation of liberty 
as specified in Article 32 subsection 3, if the perpetrator has committed the act in order to gain 
material benefit or when he has gained such benefit. 

Section 3. In setting the daily rate, the court shall consider the income of the perpetrator, his 
personal situation, family situation, property relationships and his earning capacity; the daily rate 
may not be lower than 10 Polish zlotys or higher than 2000 Polish zlotys. 

2) restriction of liberty ‒ The penalty of restriction of liberty consists in the obligation to perform 
unpaid, supervised community work ‒ for 20 to 40 hours a month (for community purposes 
designated by the court, in a suitable establishment, e.g. health service unit or social welfare 
unit, organisation or institution conducting charity work or work for the purposes of a local 
community); or consists in deducting from 10% to 25% of remuneration for work on a monthly 
basis for a community purpose indicated by the court. 

3) imprisonment ‒ the shortest lasts 1 month, and the longest 15 years; it is imposed in months 
and years. 

Article 37. The penalty of deprivation of liberty shall be for no less than one month and not more 
than 15 years; it shall be imposed in years and months. 

4) 25 years of imprisonment; 

5) life sentence. 

If law provides for mitigation of the maximum statutory penalty, the penalty imposed for an offence 
carrying the penalty of deprivation of liberty for life may not exceed 25 years, and for an offence 
carrying the penalty of deprivation of liberty for 25 years may not exceed 15 years. 

Penal measures are additional burdens for the convict, which allow the severity of the punishment 
to be individualised for the particular convict. They are related to the committed offence. They 
include: 

1) deprivation of public rights; 
2) ban on occupying a specific position, performing a specific profession or conducting a specific 

business activity; 
2a) ban on activities related to the upbringing, treatment, education or care of minors; 
2b) ban on staying in specific environments or places, contacting specific people, approaching 

specific people or leaving a specific place of stay without the consent of the court; 
2c) ban on entry to a mass event; 
2d) ban on access to casinos and participation in gambling; 
2e) order to periodically leave the premises occupied jointly with the aggrieved party; 
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3) driving ban; 

7) making cash donation; 

8) making the judgment public. 

 
 
Lecturer: 
Grzegorz Chmielewski, PhD 

e-mail address: grzegorz.chmielewski@pwsz.nysa.pl 
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Course: State and Law Studies 

Field of Study: Internal Security 

Form of classes and number of hours: Lecture 15 h, seminar 30 h 

Number of ECTS credits: 4 

Learning outcomes: 

Student:  
‒ Knows the basic definitions and terms in state and law studies. 

‒ Knows the state and legal system. 

Skills: 
‒ Uses scientific categories in the field of research on the state and law. 

‒ Is familiar with the mechanisms of the functioning of the state and the principles of 
lawmaking. 

Social competences: 
‒ Promotes the political and legal culture in the surrounding social environment. 

Evaluation methods of learning outcomes:  
Lecture ‒ oral exam, Seminar: written credit ‒ evaluation criteria: 

ndst (unsatisfactory): less than 60% correct answers 
dst (satisfactory): 60-70% of correct answers 
db (good): 70%-80% of correct answers 
db plus (better than good): 80-90% of correct answers 
bdb (very good): over 90% of correct answers 

 

Subject matter of the classes 

1. Basic terms. 

2. Systemic forms of the state. 

3. Sources of law. Generally legislative acts. 

4. Outline of the history of political system in Poland. 

5. Systematics of law. 

6. Basic constitutional concepts. 

7. The role of rights and freedoms in the Constitution. Separation. Types of obligations arising 
from the Constitution. 

8. Legislative power in Poland. 

9. Executive power. The position of the President in the system of state organs. The role of the 
President in terms of security. 

10. The Council of Ministers. 

11. Local government. 

12. Common courts, administrative courts, military courts and the Supreme Court. 

13. Tasks of the Constitutional Tribunal. Constitutional complaint. 

14. Ombudsman. Ombudsman for Children’s Rights. 

15. The role of the Tribunal of State. 

16. Supreme Chamber of Control. 
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State and Law Studies 

GENERAL INFORMATION 

The image of a crowned white eagle upon a red background is the coat-of-arms of the Republic of 
Poland. White and red are the colours of the Republic of Poland. ‘Mazurek Dąbrowskiego’ is the 
national anthem. Polish is the official language. 

The seat of all the most important state institutions is the capital of Poland – Warsaw (Warszawa). 

The basic unit of local government is the commune (gmina). There are counties (powiat) and 
voivodeships (województwo). There are 16 voivodeships. 
 
SOURCES OF LAW 

The Constitution of the Republic of Poland 

Article 87 

1. The sources of universally binding law of the Republic of Poland include: the Constitution, 
statutes, ratified international agreements, and regulations. 

2. Enactments of local law issued by the operation of organs shall be a source of universally 
binding law of the Republic of Poland in the territory of the organ issuing such enactments. 

 
The Constitution uses the notion of the sources of universally binding law, but it does not define it. 
Thanks to doctrine and practice the notion is uniformly understood. Constitutional division of 
sources law can be made into two groups: 1) universally binding acts and 2) internal acts. The first 
group is not definitely closed. Three examples: 

Article 59 (2) of the Constitution allows the conclusion of collective labour agreements.  
 
Article 59 (2) Trade unions and employers and their organizations shall have the right to bargain, 
particularly for the purpose of resolving collective disputes, and to conclude collective labour 
agreements and other arrangements. 

According to Article 234 the Constitution provides for the President’s right to issue regulations 
with the force of statute. 
 
Article 234 

1. Whenever, during a period of martial law, the Sejm is unable to assemble for a sitting, the 
President of the Republic shall, on application of the Council of Ministers, and within the scope 
and limits specified in Article 228, paras. 3-5, issue regulations having the force of statute. Such 
regulations must be approved by the Sejm at its next sitting. 

2. The regulations, referred to in paras. 1 above shall have the character of universally binding 
law. 

Finally, the Constitution also gives universally binding force to judgments of the Constitutional 
Tribunal  
 
Article 190 

1. Judgments of the Constitutional Tribunal shall be of universally binding application and shall be 
final. 
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So, as wrote prof. Bogusław Banaszak in his book, ‘closeness’ of the system of sources of law is not 
comprehensive1. 

When it comes to internal act, it appears only in the Constitution resolution of the Council of 
Ministers as well as instructions of prime minister and of ministers. 
 
Article 93 

1. Resolutions of the Council of Ministers and orders of the Prime Minister and ministers shall be 
of an internal character and shall bind only those organizational units subordinate to the organ 
which issues such act. 

2. Orders shall only be issued on the basis of statute. They shall not serve as the basis for 
decisions taken in respect of citizens, legal persons and other subjects. 

3. Resolutions and orders shall be subject to scrutiny regarding their compliance with universally 
binding law. 

So this group is not closed either. Constitution of Poland does not deal with determining hierarchy 
of internal acts. Constitutional regulation of acts of internal character in the system of law is in 
principle limited to adopting the rule that they must be congruent with the universally binding 
law. Sources of law in the Constitution of Poland do not decide that we have natural law or 
positive law. Hierarchy of sources of law is not complete. It is imprecise in two points. First one 
relates to acts of international law. 
 
Article 91 (2) 

An international agreement ratified upon prior consent granted by statute shall have precedence 
over statutes if such an agreement cannot be reconciled with the provisions of such statutes. 

The second relates to acts of local law. 
 
Article 94 

On the basis of and within limits specified by statute, organs of local government and territorial 
organs of government administration shall enact local legal enactments applicable to their 
territorially defined areas of operation. The principles of and procedures for enacting local legal 
enactments shall be specified by statute. 
 

The Constitution is the supreme law of the Republic of Poland. All other legal acts must comply 
with it. 
 
SEPARATION OF POWERS 

Article 10 

1. The system of government of the Republic of Poland shall be based on the separation of and 
balance between the legislative, executive and judicial powers. 

2. Legislative power shall be vested in the Sejm and the Senate, executive power shall be vested in 
the President of the Republic of Poland and the Council of Ministers, and the judicial power 
shall be vested in courts and tribunals. 

 

1  B. Banaszak, Outline of Polish Constitutional Law, Wrocław 2005, p. 30. 
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The President and Council of Ministers are executive bodies. They are obliged to cooperate. The 
provisions of the Constitution of Poland also indicate the necessity of cooperation between the 
legislative and executive authorities. In Poland, there is a parliamentary system with presidential 
system elements. The President has the power to veto legislative acts, right to initiate legislation 
and cooperate with the parliament to elect some of the public organs (e.g. the President of 
National Bank of Poland).   

 

THE PRESIDENT OF POLAND 

The President is a part of executive power. The President of the Republic can be elected for                  
a 5-year term of office. He may be re-elected only for one more term. 
 
Article 126 

1. The President of the Republic of Poland shall be the supreme representative of the Republic of 
Poland and the guarantor of the continuity of State authority. 

2. The President of the Republic shall ensure observance of the Constitution, safeguard the 
sovereignty and security of the State as well as the inviolability and integrity of its territory. 

3. The President shall exercise his duties within the scope of and in accordance with the principles 
specified in the Constitution and statutes. 

The President of the Republic, as representative of the State in foreign affairs, shall: 1) ratify and 
renounce international agreements, and shall notify the Sejm and the Senate thereof; 2) appoint 
and recall the plenipotentiary representatives of the Republic of Poland to other states and to 
international organizations; 3) receive the Letters of Credence and recall of diplomatic 
representatives of other states and international organizations accredited to him. The President 
shall be the Supreme Commander of the Armed Forces of the Republic of Poland.  

In the event of a direct external threat to the State, the President of the Republic shall, on request 
of the Prime Minister, order a general or partial mobilization and deployment of the Armed Forces 
in defence of the Republic of Poland. 

The President shall grant Polish citizenship and shall give consent for renunciation of Polish 
citizenship. The President may confer orders and decorations. The President of Poland have the 
power of pardon, too. 
 
Article 144 

1. The President of the Republic, exercising his constitutional and statutory authority, shall issue 
Official Acts. 

2. Official Acts of the President shall require, for their validity, the signature of the Prime Minister 
who, by such signature, accepts responsibility therefor to the Sejm. 

3. The provisions of para. 2 above shall not relate to: 
‒ proclaiming elections to the Sejm and to the Senate; 
‒ summoning the first sitting of a newly elected Sejm and Senate; 
‒ shortening of the term of office of the Sejm in the instances specified in the Constitution; 
‒ introducing legislation; 
‒ proclaiming the holding of a nationwide referendum; 
‒ signing or refusing to sign a bill; 
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‒ ordering the promulgation of a statute or an international agreement in the Journal of Laws 
of the Republic of Poland (Dziennik Ustaw); 

‒ delivering a Message to the Sejm, to the Senate or to the National Assembly; 
‒ making a referral to the Constitutional Tribunal; 
‒ requesting the Supreme Chamber of Control to carry out an audit; 
‒ nominating and appointing the Prime Minister; 
‒ accepting resignation of the Council of Ministers and obliging it to temporarily continue with 

its duties; 
‒ applying to the Sejm to bring a member of the Council of Ministers to responsibility before 

the Tribunal of State; 
‒ dismissing a minister in whom the Sejm has passed a vote of no confidence; 
‒ convening the Cabinet Council; 
‒ conferring orders and decorations; 
‒ appointing judges; 
‒ exercising the power of pardon; 
‒ granting Polish citizenship and giving consent for renunciation of Polish citizenship; 
‒ appointing the First President of the Supreme Court; 
‒ appointing the President and Vice-President of the Constitutional Tribunal; 
‒ appointing the President of the Supreme Administrative Court; 
‒ appointing the presidents of the Supreme Court and Vice-presidents of the Supreme 

Administrative Court; 
‒ requesting the Sejm to appoint the President of the National Bank of Poland; 
‒ appointing the members of the Council for Monetary Policy; 
‒ appointing and dismissing members of the National Security Council; 
‒ appointing members of the National Council of Radio Broadcasting and Television; 
‒ establishing the statute of the Presidential Chancellery and appointing or dismissing the 

Chief of the Presidential Chancellery. 
‒ issuing orders in accordance with the principles specified in Article 93; 
‒ resigning from the office of President of the Republic. 
 

THE COUNCIL OF MINISTERS 

The Council of Ministers consist of the president of the Council (Prime Minister) and ministers. It 
could have a Vice-President and presidents of statutorily defined committees. In Poland, there is 
no legal regulation clearly indicating the number of members. The Prime Minister has complete 
freedom in building and shaping the Council of Ministers. 
 
Article 149 (1) Ministers shall direct a particular branch of government administration or perform 
tasks allocated to them by the Prime Minister. The scope of activity of a minister directing a 
branch of government administration shall be specified by statute. 
 

The Council of Ministers shall conduct the internal affairs and foreign policy of Poland. The Council 
of Ministers shall conduct the affairs of State not reserved to other State organs or local 
government and it manage the government administration. The Council of Ministers shall also: 

1) ensure the implementation of statutes; 
2) issue regulations; 
3) coordinate and supervise the work of organs of State administration; 
4) protect the interests of the State Treasury; 
5) adopt a draft State Budget; 
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6) supervise the implementation of the State Budget and pass a resolution on the closing of the 
State’s accounts and report on the implementation of the Budget; 

7) ensure the internal security of the State and public order; 
8) ensure the external security of the State; 
9) exercise general control in the field of relations with other States and international 

organizations; 
10) conclude international agreements requiring ratification as well as accept and renounce 

other international agreements; 
11) exercise general control in the field of national defence and annually specify the number of 

citizens who are required to perform active military service; 
12) determine the organization and the manner of its own work. 

 
Article 150 

A member of the Council of Ministers shall not perform any activity inconsistent with his public 
duties. 

 

PARLIAMENT 

There are two houses in parliament: Sejm and Senate. Sejm is the representative assembly of the 
nation. Its tasks include legislative activities, nominations of some public organs and control of 
some public organs. The Senate is the ‘upper house’, in which the legislative process is supposed 
to be audited. However, in most cases the Sejm has the deciding vote. 
 
Article 95 

1. Legislative power in the Republic of Poland shall be exercised by the Sejm and the Senate. 

2. The Sejm shall exercise control over the activities of the Council of Ministers within the scope 
specified by the provisions of the Constitution and statutes. 

(Article 96-98+109) The Sejm shall be composed of 460 Deputies. Elections to the Sejm shall be 
universal, equal, direct and proportional and shall be conducted by secret ballot. The Senate shall 
be composed of 100 Senators. Elections to the Senate shall be universal, direct and shall be 
conducted by secret ballot. The Sejm and the Senate shall be chosen each for a 4-year term of 
office. The Sejm and the Senate shall debate in the course of sittings. Sittings are meetings of 
deputies presided by the Marshal (Marszałek) of a given house. The Constitution of Poland adopts 
the principle of the permanent mode of parliamentary work. The Sejm has internal bodies:  

A) The Marshal (Marszałek) of the Sejm/Senate ‒ head of the house who presides over the 
debates, represents the Sejm/Senate (each house has its own Marshal), summons the sittings of 
the house and others. 
 
Article 110 

1. The Sejm shall elect from amongst its members a Marshal of the Sejm and Vice-Marshals. 

2. The Marshal of the Sejm shall preside over the debates of the Sejm, safeguard the rights of the 
Sejm as well as represent the Sejm in external matters. 

B) Presidium of the Sejm/Senate ‒ the Marshal and his deputes; they determine agenda of the 
parliament activities and coordinate the work of parliamentary committees 



State and Law Studies 

320 

C) Council of Seniors of the Sejm ‒ members of the Presidium of the Sejm and presidents (or their 
deputies) of the groups and representatives coalitions of groups and clubs; it’s advisory body, 
which provides opinions about plans for work of the Sejm or agenda of the parliament activities. 

D) Commissions 
 
Article 110 

3. The Sejm shall appoint standing committees and may also appoint special committees. 

The constitution provides for the convening of a National Assembly. 
 
Article 114 

1. In instances specified in the Constitution, the Sejm and the Senate sitting in joint session, shall 
act as the National Assembly, with the Marshal of the Sejm presiding or, in his absence, the 
Marshal of the Senate. 

2. The National Assembly shall adopt its own rules of procedure. 
 
The National Assembly is exceptional. It takes up the following matters: receiving the pledge from 
the newly-elected president (according to Article 130 of the Constitution: The President of the 
Republic shall assume office upon taking the oath in the presence of the National Assembly), 
receiving the President’s Message (Article 140 of the Constitution: The President of the Republic 
may deliver a Message to the Sejm, to the Senate or to the National Assembly) and others.  

 

LEGISLATIVE PROCESS 

The right to introduce legislation shall belong to Deputies, to the Senate, to the President of the 
Republic and to the Council of Ministers and a group of at least 100,000 citizens having the right    
to vote in elections to the Sejm. The procedure in the last one shall be specified by statute. 
Initiators, when introducing a bill to the Sejm, shall indicate the financial consequences of its 
implementation. 
 
Article 119 

1. The Sejm shall consider bills in the course of three readings. 

2. The right to introduce amendments to a bill in the course of its consideration by the Sejm shall 
belong to its initiator, Deputies and the Council of Ministers. 

3. The Marshal of the Sejm may refuse to put to a vote any amendment which has not previously 
been submitted to a committee. 

4. The sponsor may withdraw a bill in the course of legislative proceedings in the Sejm until the 
conclusion of its second reading. 

 
Article 120 

The Sejm shall pass bills by a simple majority vote, in the presence of at least half of the statutory 
number of Deputies, unless the Constitution provides for another majority. The same procedure 
shall be applied by the Sejm in adoption of resolutions, unless a statute or a resolution of the Sejm 
provide otherwise. 
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Article 121 

1. A bill passed by the Sejm shall be submitted to the Senate by the Marshal of the Sejm. 

2. The Senate, within 30 days of submission of a bill, may adopt it without amendment, adopt 
amendments or resolve upon its complete rejection. If, within 30 days following the submission 
of the bill, the Senate fails to adopt an appropriate resolution, the bill shall be considered 
adopted according to the wording submitted by the Sejm. 

3. A resolution of the Senate rejecting a bill, or an amendment proposed in the Senate’s 
resolution, shall be considered accepted unless the Sejm rejects it by an absolute majority vote 
in the presence of at least half of the statutory number of Deputies. 

 
Article 122 

1. After the completion of the procedure specified in Article 121, the Marshal of the Sejm shall 
submit an adopted bill to the President of the Republic for signature. 

2. The President of the Republic shall sign a bill within 21 days of its submission and shall order its 
promulgation in the Journal of Laws of the Republic of Poland (Dziennik Ustaw). 

3. The President of the Republic may, before signing a bill, refer it to the Constitutional Tribunal 
for an adjudication upon its conformity to the Constitution. The President of the Republic shall 
not refuse to sign a bill which has been judged by the Constitutional Tribunal as conforming to 
the Constitution. 

4. The President of the Republic shall refuse to sign a bill which the Constitutional Tribunal has 
judged not to be in conformity to the Constitution. If, however, the non-conformity to the 
Constitution relates to particular provisions of the bill, and the Tribunal has not judged that 
they are inseparably connected with the whole bill, then, the President of the Republic, after 
seeking the opinion of the Marshal of the Sejm, shall sign the bill with the omission of those 
provisions considered as being in non-conformity to the Constitution or shall return the bill to 
the Sejm for the purpose of removing the non-conformity. 

5. If the President of the Republic has not made reference to the Constitutional Tribunal in 
accordance with para. 3, he may refer the bill, with reasons given, to the Sejm for its 
reconsideration. If the said bill is repassed by the Sejm by a three-fifths majority vote in the 
presence of at least half of the statutory number of Deputies, then, the President of the 
Republic shall sign it within 7 days and shall order its promulgation in the Journal of Laws of the 
Republic of Poland (Dziennik Ustaw). If the said bill has been repassed by the Sejm, the 
President of the Republic shall have no right to refer it to the Constitutional Tribunal in 
accordance with the procedure prescribed in para. 3. 

6. Any such reference by the President of the Republic to the Constitutional Tribunal for an 
adjudication upon the conformity of a statute to the Constitution, or any application for 
reconsideration of a bill, shall suspend the period of time allowed for its signature, specified in 
para. 2, above. 
 

JUDICIARY IN POLAND 

The judiciary in Poland consists of courts and tribunals.  

The tribunals include: the Constitutional Tribunal and the Tribunal of State. 
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Article 175 

1. The administration of justice in the Republic of Poland shall be implemented by the Supreme 
Court, the common courts, administrative courts and military courts. 

2. Extraordinary courts or summary procedures may be established only during a time of war. 

Courts and tribunals adjudicate on behalf of the Republic of Poland. 
 

Article 188 

The Constitutional Tribunal shall adjudicate regarding the following matters: 

1. the conformity of statutes and international agreements to the Constitution; 

2. the conformity of a statute to ratified international agreements whose ratification required 
prior consent granted by statute; 

3. the conformity of legal provisions issued by central State organs to the Constitution, ratified 
international agreements and statutes; 

4. the conformity to the Constitution of the purposes or activities of political parties; 

5. complaints concerning constitutional infringements. 
 

According to 198 (1) of Constitution the following persons shall be constitutionally accountable to 
the Tribunal of State: the President of the Republic, the Prime Minister and members of the 
Council of Ministers, the President of the National Bank of Poland, the President of the Supreme 
Chamber of Control, members of the National Council of Radio Broadcasting and Television, 
persons to whom the Prime Minister has granted powers of management over a ministry, and the 
Commander-in-Chief of the Armed Forces for violations of the Constitution or of a statute 
committed by them within their office or within its scope. 
 

Article 176 

1. Court proceedings shall have at least two stages. 

The organizational structure and jurisdiction as well as procedure of the courts are specified by 
statute. 
 

Article 177 

The common courts shall implement the administration of justice concerning all matters save for 
those statutorily reserved to other courts. 
 
Article 183 

1. The Supreme Court shall exercise supervision over common and military courts regarding 
judgments. 

2. The Supreme Court shall also perform other activities specified in the Constitution and statutes. 
 

Article 184 

The Supreme Administrative Court and other administrative courts shall exercise, to the extent 
specified by statute, control over the performance of public administration. Such control shall also 
extend to judgments on the conformity to statute of resolutions of organs of local government 
and normative acts of territorial organs of government administration. 

In Poland, there is the Supreme Administrative Court and sixteen Voivodeship Administrative Courts. 
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Tasks and exercises:  

1. Sources of law in Poland. 

2. Judiciary in Poland. 

3. President of Poland. 

4. Parliament in Poland. 

5. Council of Ministers in Poland. 

6. Legislative process in Poland. 

7. Separation of powers in the Republic of Poland. 
 
 
 
Lecturer:  
Grzegorz Chmielewski, PhD 

e-mail address: grzegorz.chmielewski@pwsz.nysa.pl 
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Course: Philosophy 

Field of Study: Internal Security 

Form of classes and number of hours: lecture 30 h 

Number of ECTS credits: 2 

Learning outcomes: 

Student: 
‒ knows and understands rudimentary terms and concepts in the field of philosophy, 

‒ has knowledge of contemporary worldview issues, 

‒ is aware of the essential problems of axiology, ethics, 

‒ knows the views of prominent thinkers, 

‒ can assess the main trends in the theory of social sciences, 

‒ can interpret current social phenomena through the prism of categories in the philosophy of 
politics, 

‒ can participate in the preparation of socio-political projects requiring in-depth knowledge. 
 

Evaluation methods of learning outcomes:  
Discussion and preparation of a short essay 
 

Subject matter of the classes: 

1. Main terms and concepts of philosophy. 

2. Ancient Greek Political Philosophy. 

3. Rome’s socio-political science. 

4. Fundamentals of political theology of Christianity. 

5. Medieval philosophical and political thought. 

6. Social and political doctrines in the 17th century. 

7. Enlightenment ideas. 

8. Contemporary trends in social and political philosophy. 

9. Nationalist movements. 

10. Social teaching of the Catholic Church. 

11. Liberalism. 

12. Conservatism. 

13. Socialist thought. 

14. Contemporary trends in social and political philosophy. 
 
 
 
 
 
 
 
 

Tomasz DREWNIAK 



Tomasz DREWNIAK 

325 

Bibliography 

Books 

Beresford, A. (2020). Aristotle, Nicomachean Ethics. Penguin Classics.  (Translation, with 
Introduction and Notes). 

Devettere, R. J. (2002). Introduction to Virtue Ethics. Washington, D.C.: Georgetown University 
Press. 

Darwall, S. (ed.), (2003). Virtue Ethics. Oxford: B. Blackwell. 

Hampsher-Monk, I. (1992). A History of Modern Political Thought: Major Political Thinkers from 
Hobbes to Marx. Oxford: Blackwell. 

Hughes, G. J. (2001). Routledge Philosophy Guidebook to Aristotle on Ethics. London: Routledge. 

Taylor, R. (2002). An Introduction to Virtue Ethics. Amherst: Prometheus Books. 

Kymlicka, W. (1990). Contemporary Political Philosophy: an Introduction. Oxford: Clarendon Press. 

Rawls, J. (1999). A Theory of Justice. Oxford: Oxford University Press. 

Swift, A. (2001). Political Philosophy: A Beginner’s Guide for Students and Politicians. Oxford: 
Polity. 

Wolff, J. (1996). An Introduction to Political Philosophy. Oxford: Oxford University Press.  

Plamenatz, J. (1962). Man and Society: Political and Social theories from Machiavelli to Marx. 
London: Longman, 1992. 
 
Websites 

Stanford Encyclopedia of Philosophy, https://plato.stanford.edu/entries/ethics-ancient/#9 

Routledge Encyclopedia of Philosophy, https://www.rep.routledge.com/ 

Internet Encyclopedia of Philosophy, https://iep.utm.edu/ 
 
Others 

https://philpapers.org/browse/social-and-political-philosophy 

https://www.virtuescience.com/nicomachean-ethics.html 

https://plato.stanford.edu/entries/ethics-ancient/#9
https://www.rep.routledge.com/
https://iep.utm.edu/
https://philpapers.org/browse/social-and-political-philosophy
https://www.virtuescience.com/nicomachean-ethics.html


Philosophy 

326 

 

Introduction to virtue ethics and its social and political implications in ancient and modern 
philosophy 

 

Happiness and virtue 

The central problem of human life is the question about happiness. How to be happy? It does not 
matter if you are rich or poor, if you are young or old, if you are European or Chinese, if someone 
lived in the antiquity, in the XVI century or if someone is living now. Although everyone wants to 
be happy, it is not simple, because happiness is not the same as beauty, richness, fame or health. 
It is rather the proper relationship to these things which we are striving for. If the happiness 
depended on these elements, their disappearance would mean the loss of it. Consider this 
example, a rich man’s happiness would be being rich. But people with no money are happy, too. 
Hence, happiness is not equal to richness. Happiness is something more than that. Happiness, as 
ancient philosophers noted, is related to the issue of a good life that cannot be led alone or in the 
isolation of a particular community. The basic dimension of human life is a social dimension, which 
in turn is related to social practices and virtues that regulate human action.  

 

Being-in-the-world as well-being 

According to Heidegger, man, in the moral sense, exists ‘in the world’ not in the abstract sense (of 
the whole of being), but in a specific sense – a socially, temporally, spatially and culturally defined 
sphere of relationships. Each of the forms of relationships (roles) is also related to specific duties: 
therefore, analogically to ‘I think, therefore I am’, we can say ‘I am, and therefore I shall/should’. I 
am already in a moral situation, I coexist with other people for whom I am responsible, but also 
who are responsible for me (family, neighbourly, professional, friendly, colleague, local, national, 
cultural ties). We are always in the world in a certain way (X, being a man is not a woman, being a 
Pole is not a German, being a lecturer, not an astronaut). We are bound to our way of being and 
our proper responsibilities (the lecturer prepares for lectures, not for a flight to the moon). 
Socrates’ ‘being-in-the-world’ meant being in Athens in the 5th century BC, in a moral and political 
crisis, which determined his life task. St. Paul’s ‘being-in-the-world’ meant Judaism at the time of 
the birth of Christianity, a struggle against Christianity (purging Judaism of heresy), and then, after 
conversion, the evangelisation of the pagans. Jagiełło’s ‘being-in-the-world’ – he was one of the 
famous Polish kings and won one of the biggest battle in the Middle ages in Europe (1410) – 
meant firstly Lithuania, and then, united by a personal union, the Crown (Poland Kingdom) and 
Lithuania, in the face of a common threat from the Teutonic Order. We define ‘being-in-the-world’ 
by answering the question ‘Who am I?’, And therefore ‘Where do I live?’, ‘What do I do?’, ‘What 
do I strive for?’ ‘Who are my friends?’, etc. The answers make the existence of man more specific, 
revealing his uniqueness and a specific set of social roles and responsibilities. Since X is a son or 
daughter, he or she has parents whom he or she should respect. Since X is a Pole, he or she should 
cherish the virtue of patriotism, respect tradition and care for the good of the country. If he is an 
older brother, then he should be responsible for younger siblings (good example, support, bond 
building). Each role (relationship) determines the circle of responsibility: the wider it is, the less 
binding it is and contains fewer responsibilities (parents are obliged to raise their children and 
then to influence the environment in which they live and work; an adult child should take care of 
parents who require care, starting with their parents). ‘Being-in-the-world’ is a stable and 
personal, i.e. non-instrumental (not focused on own benefit) being together with others. Isolation, 
violation or total breaking of a personal relationship lead a person to a distortion of the personal 
being (defects) or to self-destruction (addictions, consumerism, perversions), autoagression (see 
the so-called “Dostoyevsky’s suicides” – Stavrogin, Svidrygajłow, Smierdyakow). 
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Origins and tradition of virtue ethics 

The philosophical concept of the virtue has been developed in the ancient Greece. For the 
philosophers the original point of view was the political community of citizens and their pursuit for 
excellence in the political practice. For this reason the first subject of a philosophical reflection 
were such virtues as courage, justice, self-control, continence, moderation. The meaning of virtue 
is encoded in the traditional ethos (city-states – Ancient Greece), in the practice of everyday life, in 
recognised values and rules of conduct (morality), which thanks to intellectual procedures are 
refined (‘ennobled’). 

The virtue ethics has a long tradition. As I already mentioned, it has been created by Socrates, 
Aristotle, Plato, and continued by the other ancient philosophers like Epicurean and the Stoics. 
The decline of the system of city-states caused the happiness and virtues to be associated with 
independence from the political and social life. The Christianity introduced new virtues like love, 
mercy, poverty and humility, which were conceptualised by St. Augustine and St. Thomas. The 
American Founding Fathers like Madison, Jefferson, and Washington referred to the concept of 
the political virtues. The so-called ‘aretaic turn’ has occurred since the 50’s of the twentieth 
century, whose the most important representatives are Alasdair McIntyre and Martha Nussbaum.  

 

Virtues and goods 

Each role is associated with the corresponding virtues, enabling its full implementation, e.g. 
motherhood with tenderness, care for the home and household members, gentleness, thrift and 
responsibility. Disadvantages, in turn, introduce limitations in its implementation, e.g. 
irresponsibility in being a superior, group or team leader. Every society needs good mothers, good 
politicians, good carpenters, mechanics and cooks. They teach the proper achievement, use and 
manufacture of goods. 

Virtues schematise human action in relation to goods such as health, success, power, property, 
family. They enable the achievement of these goods (e.g. bravery, perseverance, rationality, 
economy), their proper use (moderation, prudence) and combination with other goods 
(patriotism, love, responsibility, loyalty, friendship). Regarding the question of happiness posed 
above, we can clearly see that, first of all, people often associate happiness with inferior goods 
that pass quickly, such as pleasure or beauty, or pursue goods based on vices, such as 
ruthlessness, anger. 

According to the classical point of view every virtue is based, on the one hand, on the intellectual 
activity of an apt recognition of the best way to act. On the other hand, it is related to a habit, 
which is the emotional and practical way of achieving good. The particular virtue bounds the 
natural inclination with the suitable good or goods. This ability is called by Aristotle a ‘phronesis’ – 
practical wisdom, which helps us to avoid extremes, like the excess of something and the 
deficiency of something else. The virtue is also the right measure in every activity. 

 

Two exercises in virtue ethics 

This co-relationship will be discussed on the basis of one of a few examples. As can be seen at the 
top of the table, there are four categories: natural inclinations, goods, vices and virtues (Tab. 1). 
The natural inclination is, for example, a sexual desire which should lead to such goods as family, 
having children, pleasure, expression of love, closeness and endearment. Realisation of these 
goods is not possible if someone has no tendency to make love. The permanent possession of 
these goods or achieving some of these goods is not possible too if someone does not control his 
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or her own sexual desire and practice free love. As a result, such a person hurts others and oneself 
in terms of both health and relationships. Finally, we have got two vices: the profligacy and the 
frigidity. To achieve the above-mentioned goods, we need virtues like: continence, loyalty, 
abstinence, self-control.  
 

Natural inclinations Goods 
Vices 

Drawbacks 
Disadvantages 

Virtues 

Sexual desire  
 

Pleasure 
Children 
Closeness 
Expression of love  
Family  

Profligacy (Excess) 
 

Continence,  
Moderation, 
Abstinence, 
Loyalty 

 
Frigidity (Lack, 
deficiency, absence) 
 

Table 1. Semantic field of the virtues of self-control and moderation in the context of sexual desire. The 
concept of the table was prepared on the basis of ‘Eudemian Ethics’ (Aristotle, Eudemian Ethics, transl. and 
ed. B. Inwood and R. Woolf, Cambridge 2013, pp. 19-25). 

The distinction of vices is the first step in analysing the content of the concept of virtues. This 
reasoning can be carried out in the case of the virtue of bravery (courage) (Tab. 2), combining it 
with the content analysis of this concept. Without courage, it is impossible to obtain goods that 
are very essential to human life. The realisation of these goods includes risk, the threat of losing 
other goods, such as health, life, property, peace and security. Although this virtue was originally 
shaped in warrior societies and its importance was associated with military and civic activities, it 
did not lose its meaning in the changed social context. It enables the achievement of goals in 
unfavourable life circumstances, taking up difficult challenges, overcoming one’s own weaknesses, 
development, and defending people and values. 
 

Natural inclinations Goods 
Vices 

Drawbacks 
Disadvantages 

Virtues 

Daring 
Aggressiveness 
Resoluteness 

Realisation of risky 
goals 
Defense of persons, 
properties, values  
Development 

Recklessness (E) 
audacity  

Courage 
Bravery 
 

Fear, cowardice 
(L) 

Table 2. Semantic field of bravery 

Very often this virtue is confused with resoluteness, understood as the lack of fear of danger. 
However, not being afraid means losing the ability to be thoughtful by caring for yourself and for 
others. However, courage is a special, demanding sacrifice, expression of this concern. The 
disadvantage, therefore, is not the fear itself, but the way it is correlated with resoluteness, which 
deprives it of a decisive role in shaping human action, which we call cowardice. On the other hand, 
courage is sometimes associated with audacity, ruthlessness and bravado. Bravery, as can be seen 
in the diagram below, is situated between an excess of fear (cowardice) and an excess of 
resoluteness (reckless). It needs an appropriate correlation of resoluteness and fear. It requires 
additional moral qualities. Among them, the basic roles are played by: self-control, setting limits 
for fear and courage, as well as prudence that allows to properly recognise the situation, assess 
the reality and consequences of possible types of action, and make the right decision (Fig. 1). 
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Lack
Negative trait
Too much fear
Disadvantage

Cowardice

Virtue
Courage as a proper 

attitude towards 
fear (danger)

Excess
Negative trait

Too much 
resoluteness
Disadvantage
Recklessness

Positive value as 
a negation of 

the lack
Self-control as 
the mastery of 

fear

The virtue of 
bravery as a 

correlation of 
positive values -

resoluteness
and reason, fear 
and self-control

Positive value as 
negation of 

excess
Reason as 

taking 
reasonable risks

 

Figure 1. Determining the content of the concept of bravery on the basis of the analysis of its opposites.     
The diagram was developed on the basis of ‘Eudemian Ethics’ (Aristotle, Eudemian Ethics, transl. and ed. B. 
Inwood and R. Woolf, Cambridge 2013, pp. 41-47). 

Then, too, the underlying courage does not turn into audacity and irresponsibility, as well as 
unnecessary heroism. Courage is not just about showing resoluteness, about being fearless, but 
about achieving the good that is necessary for a good life. It consists, as Aristotle argued, in a 
constant and rational relationship with the good: ‘Courage is in conformity with reason, and 
reason bids us choose what is fine. That is why one who endures fearful things without this being 
due to reason has either abandoned his senses or is reckless. Only one who is fearless on account 
of what is fine is also courageous. So the coward is afraid even of what one ought not to fear, 
while the reckless person is confident even where one ought not to be. But the courageous person 
is as one ought to be in both respects, and in this way is a mean, since he has confidence and fear 
just as reason bids. But reason does not bid him endure what is greatly painful and destructive 
unless it is fine. The reckless person is confident about such things even if reason does not bid so; 
the coward fails to be so even if it does. The brave person is only so if it does’ (Aristotle, Eudemian 
Ethics, p. 43). Virtue is a kind of obedience to the rational part of the soul and it corresponds to the 
relationship of fatherhood, authority, in which what is less perfect follows what is more perfect 
(rational) (Aristotle, Nicomachean Ethics, transl. and ed. R. Crisp, Cambridge 2004, p. 22).  

 

Politics as problem of fatherhood 

The figure of the father is the basic tool for process of civilising of human being, instilling in him 
the virtue of civility, respecting others ‒ strangers and setting himself/herself clear boundaries. 
The experience of the common world is built on crossing the sphere of intimacy, privacy 
(subjective experience of the world, focused on one’s own needs, experiences and feelings), 
control and mastery of one’s own desires and recognition of the diversity of social actors 
belonging to different primary communities. The original metaphors for describing public space 
(city, state, politics) are theatre and play (theatrum mundi): in the public sphere people play roles, 
therefore they go beyond themselves (their desires, feelings). They also become visible to others, 
they cannot isolate themselves on the stage of the world. Civilisation (city) grows by recognising 
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an alien as a partner: ‘“City” and “civility” have a common root etymologically. Civility is treating 
others as though they were strangers and forging a social bond upon that social distance. The city 
is that human settlement in which strangers are most likely to meet. The public geography of a city 
is civility institutionalised’ (R. Sennett, The Fall of Public Man, London 2002, p. 264). The figure of 
the father institutionalises the individual, introducing him to the system of social rules, in which he 
is not the most important person and in which what matters are not so much his feelings as real 
actions. This figure forms institutional maturity, while being at the same time its image. ‘The act of 
institution is – as Bourdieu explains – thus an act of communication, but of a particular kind: it 
signifies to someone what his identity is, but in the way that both it expresses it to him and 
imposes it on him by expressing it in front of everyone (kategorein, meaning originally, to accuse 
publicity) and thus informing him in an authoritative manner of what he is and what he must be’  
P. Bourdieu, Language and Symbolic Power, transl. G. Raymond, M. Adamson, Cambridge 1991,    
p. 121). The institutional position puts a man in the role of acting ‘on behalf of the father’, 
representing the supra-individual order of authority in which the son moves to the position of the 
father. 

 

Tragedy and virtues 

In order to put the discourse of virtue ethics in proper perspective, let us apply the genealogical 
interpretive procedure. The problematic horizon of virtue ethics is formed in confrontation with 
the world of myth and its antinomies presented by the tragedy. The Greek tragedy is a theory of a 
conflict based on the lack of authority ‒ fatherhood (spiritual, institutional), the realisation of the 
good connected with the striving to achieve it without moderation, as well as the lack of 
emotional control. The old, heroic ethos of shame becomes inadequate to the requirements of 
functioning in a civic society based on a compromise. In the heroic ethos, concession is a sign of 
weakness, a violation of the values that give meaning to life.  

The conflict between Laius and Oedipus, which ends in a patricide, is organised by mutual hybris, 
violence and tenacity of the father and son (‘Oedipus The King’). The conflict between Antigone 
and Creon results from the extension of the prerogatives of political power to the body of the 
deceased and his exclusion from the human community (‘Antigone’). Aias’ suicide is the result of 
the offence he suffered from Agamemnon and Menelaus, who granted Achilles’ armor not to him, 
but to Odysseus. The offended hero is blinded by hatred to such a degree that he kills a herd of 
cattle instead of enemies. Then, unable to bear the ridicule, he commits suicide. In the tragedy 
about the archer Philoctet (‘Philoclet’), both ethea are confronted with each other in extreme 
forms. Philoctet, after being bitten by a snake that leaves a rotting and incurable wound, is 
abandoned on a desert island by comrades heading to Troy. Years later, it turns out that victory 
cannot be achieved without the bow, which is to be stolen by Achilles’ son. On the one hand, we 
have the hero, who is abandoned, bitter and hungry for revenge, on the other hand, Odysseus, 
subordinates all human relations to victory. Euripides’ ‘Bacchae’ reverses the relationship between 
the new and the old ethos, showing that the civic ethos should be characterised by the ability to 
assimilate the values of tradition. Meanwhile, the ruler of Thebes, Pentheus, rejects the cult of 
Dionysus, who, although appearing as a new deity, but rejected from the position of the authority 
of power and the authority of reason.  

Moral qualities are present in the above-mentioned characters, they also have their reasons, but 
their reasons and aspirations, and even individual virtues, are not integrated by the basic ones 
which is why in tragic situations their vices reveal themselves, and thus they take extreme 
solutions. Going beyond a tragic conflict, its insolubility and reproducibility, this is possible through 
the ethics of virtues, which depend on the figure of the incorporeal father and the incorporeal 
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filiation of man (belonging to the immaterial, eternal order of meaning). In relation to it, what 
occurs is a transformation of the natural attitude towards the world: the pursuit of goods and their 
permanent possession are possible when acting in coordination with the virtues – self-control, 
moderation, justice, meekness, generosity. In this perspective, a tragic situation – let us consider it 
as a an example of a conflict of goods, values, attitudes, and aspirations – does not have to lead to 
a tragic end, and therefore a lack of understanding, mutual destruction and the breakdown of 
interpersonal ties. The father figure introduces a person to a discursive procedure aimed at 
achieving the good in such a way that avoids extreme solutions. This puts Socrates, as the father 
figure of virtue ethics and rationalism, in close relationship with Apollo, who commanded self-
knowledge, maintaining moderation, and rejecting pride. 

 

European culture and the fatherhood genealogy 

In this perspective, Western European philosophy and culture can be understood as an overlap of 
genealogical lines of paternity that lead man beyond tragedy, beyond what is demonic and 
orgiastic by re-establishing the relationship of discursive paternity, moving the mother’s son to the 
position of father’s son, to the position of responsibility. We can name a few examples of 
fatherhood, characterising the founding fathers and the associated orders of meanings: Orestes, 
who kills his mother, separates himself from the primacy of the law of family revenge, a 
relationship of blood in favour of a relationship involving linguistic-volitional relation; Aeneas, who 
loses his wife in the burning city of Troy, and at the same time saves his father and son, hence, he 
maintains and transforms his identity, becoming the founder of Rome; Abraham, whose name 
expresses a new identity, because, unlike his father, he obeys God’s call to travel to Canaan, 
becoming at the same time the father of many nations and the father of faith; Socrates 
transforming bodily eroticism into the pursuit of learning ideas and shaping virtues; Christ 
revealing God as a merciful Father and through his sacrifice establishing sonship in the Son of the 
divine Father.  

Filiation occurs in the father-son matrix, where the father calls his son to commit sacrifice due to 
directness (attachment to place, desire, pleasure, life), while introducing his son into the order of 
intangible sense. In all discourses, fatherhood coincides with separation from what is given and 
originally binding, reformulation of humanity and the establishment of a new type of community. 
The father’s action consists in reversing tradition, linking leadership and inheritance to priority 
birthdays. Thus, the figures of father and son combine Greek, Roman and Jewish origins of Europe, 
they are connected with each other – according to Pierre Legendre and Alain Badiou – in the St. 
Paul’s universalism, or, more broadly, universal Christianity, based on incorporeal filiation of man. 

 

Leader (institutional father) as trustworthy guardian 

For example, a good teacher is not said to be like that because he is famous or has a lot of 
knowledge, but because he is able to convey that knowledge, shape the character of students, 
their skills and understanding of the world. His fame is to be derived from good practice, and 
knowledge is meant to serve as a means of achieving it. Based on the professional exercise of his 
profession, he develops complementary virtues and wisdom in life. 

This leads us to the original sense of human rationality, which is shaped within a specific sphere of 
cognition and action as well as in symbolic and institutional context: ‘Reason is formed. Every 
human being is reason-able, but their capacity to reason must be formed. The formation or 
training [formation] of reason (Bildung) passes through disciplines. The disciplines through which 
reason is formed are themselves schools of thought’ (B. Stiegler, States of Shock. Stupidity and 
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Knowledge in the Twenty-First Century, transl. D. Ross, Cambridge 2015, p. 151). A good teacher is 
therefore able to assimilate professional and life experiences in such a way that, on the one hand, 
it raises the quality of his educational work and, on the other, his humanity. A good teacher is also 
a teacher who may be trusted by his student and the student can turn to him for advice.  

He is the one who, by serving as an exmple, instils in the students the virtue of attentiveness, 
which also expresses the basic structure of each virtue, because they require focus on the pursuit 
of good and cooperation in its implementation with others. ‘Attention is always both psychic and 
collective: “to be attentive to” means both “to focus on” and “to attend to“. As such, the 
formation by schools of attention also consists in educating and elevating pupils [élèves]; in the 
sense of making them civil, that is, able to consider others and capable of taking care – of oneself 
and of that which is in oneself, as of that which is not oneself and of that which is not in oneself’  
(B. Stiegler, States of Shock. Stupidity and Knowledge in the Twenty-First Century, p. 152). 

The figure of the teacher is not accidental here – he is an institutionalised, in the form of an 
educational system, example of the most important father figure, a guide, a master and a guardian 
in shaping humanity. ‘Trustworthy guardians’ – as Tadeusz Kotarbiński described the people 
transmitting and shaping good practices, i.e. practices of good work and good life – accompany 
human beings from birth to death. They are the persons one can rely on. Fatherhood, as it is 
clearly seen in the master-student relationship, has the capacity for social and discursive 
reproduction: the son/student becomes the father/master/teacher, thus ensuring the continuity 
of skills, knowledge and life wisdom. 

 

Conclusions  

In conclusion, it must be said that the virtue ethics presupposes the human nature which is 
common to all people. The meaning of the particular virtue depends on few features: the cultural 
and social context, sex, age, property, intellectual level, and so on. But the most important thing 
that the virtue ethics point out is that we can achieve the well-being only by complying with 
moderation. One can achieve happiness by being together, living in a society that has a just polity 
and rational individuals. The socio-political contextualisation of virtues was the premise of the 
Platonic concept of the ideal state and the Aristotelian concept of polytheia. 

 

 

Tasks and exercises:  

1. List and describe the virtues and flaws of the selected literary hero. 

2. Describe your ‘being-in-the-world’ (age, nationality, family, living place, friends) and the virtues 
which are connected with this status.  

3. Using the model presented above (Table 1-2.), describe the selected inclination, pointing to the 
related goods, virtues and disadvantages (e.g. tendency to rest or eating, sociability, empathy). 

4. Which of the virtues should characterise a statesman? 

5. Who are your trustworthy guardians and what qualities do they have? 

6. Please listen to the recordings below, prepare short notes, and then complete the table below 
(also using other internet resources). 
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a) Machiavelli’s Advice For Nice Guys 

https://www.youtube.com/watch?v=GTQlnmWCPgA 

https://en.wikipedia.org/wiki/Niccol%C3%B2_Machiavelli 

b) POLITICAL THEORY ‒ Thomas Hobbes 

https://www.youtube.com/watch?v=9i4jb5XBX5s 

c) POLITICAL THEORY ‒ John Locke 

https://www.youtube.com/watch?v=bZiWZJgJT7I 

d) POLITICAL THEORY – Jean-Jacques Rousseau 

https://www.youtube.com/watch?v=81KfDXTTtXE 

 

 

Philosopher 

Date of birth                  
and death,                              

the most important 
works 

The nature of man 
(what is man) and the 

state of nature 

Society (how it 
arises,              

what are its 
functions) 

The essence                  
and functions             

of the state (law) 

Niccolo 
Machiavelli 

    

Thomas Hobbes     

John Locke     

Jean-Jacques 
Rousseau 

    

 

 

 

Lecturer: 
Tomasz Drewniak, PhD, Professor at University of Applied Sciences in Nysa  

e-mail address: tomasz.drewniak@pwsz.nysa.pl 

 

https://www.youtube.com/watch?v=GTQlnmWCPgA
https://en.wikipedia.org/wiki/Niccol??_Machiavelli
https://www.youtube.com/watch?v=9i4jb5XBX5s
https://www.youtube.com/watch?v=bZiWZJgJT7I
https://www.youtube.com/watch?v=81KfDXTTtXE
mailto:tomasz.drewniak@pans.nysa.pl
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Course: History of Internal Security 

Field of Study: Internal Security 

Form of classes and number of hours: lecture 15 h 

Number of ECTS points: 4 

Learning outcomes: 

Student: 
‒ Knows the categorisation of the history of internal security. 

‒ Has knowledge of key events in the history of internal security. 

‒ Can analyse the historical conditions of the formation of the internal security system structures. 

‒ Has historical awareness in the field of institutional counteracting threats to state security. 

‒ Is aware of the responsibility for the security of Poland. 
 
Evaluation methods learning outcomes: 
an open test 
 

List of course topics: 

1. Outline of recent history. 

2. Genesis and development of the internal security system in Poland. 

3. Institutional apparatus for the protection of public safety and order in a historical overview. 

4. Development of the police services. 

5. Historical overview of fire services. 

6. Historical traditions of border guard formations. 

7. Historical origin of secret services. 

 
 
Sources 

Misiuk A., Police and Policing under the Second Polish Republic 1918-1939, [in:] Policing Interwar 
Europe. Continuity Change and Crisis, 1918-1940. Edit. Gerald Blaney Jr, Palgrave Macmillan, London 
2007, p. 159-171. 

Emsley C., Short History of Police and Policing. Published to Oxford Scholarship Online: January 2021. 

 
  

Andrzej MISIUK 

https://www.libristo.pl/autorzy/Emsley.html
https://www.libristo.pl/autorzy/Clive%20(Emeritus%20Professor.html
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The history of internal security  
 
The beginnings of a separate administration of internal affairs should be sought at a stage in 
development of public administration when the governing the state required increase in 
specialization. At the turn of the 17th and 18th centuries a model of central administration based on 
departmental division was developed in France. It consisted in the organizational division of the 
whole area of the public administration into independent ministries. They were initially run on the 
basis of collegiate system and later in the 19th century the monocracy began to predominate. Among 
the originally separated ministries (so-called classic) there were: foreign affairs, military affairs, 
treasury and justice. It was not until the French Revolution that the Ministry of the Interior and 
Administration was formed. All the issues that were not covered by other departments, including 
the problems of public order and safety, were brought to it.  

The primary function of the state administration is rationing and policing. In the first half of the 
twentieth century, the social function and then the organizational and economic function were 
separated. The majority of the tasks of the internal affairs administration fell under the rationing 
and policing function. Therefore, the internal affairs department was initially the most extensive in 
terms of scope. It included the protection of public order and safety, education, religious 
administration, but also the general administrative management of the state (included the 
supervision of local administration and issues of economic and social life that did not fit into the 
order ministries). Therefore, the head of the Ministry of the Interior and Administration was quite 
often referred to as the first minister or a host of the country1. Over time, with the increase in 
specialization, the administration of internal affairs became subject to constant ‘slimming down’. 
Another thing in the area of administrative organization was the need to coordinate the activities 
of individual ministries at the local level. As a result, two types of administration were formed: 
complex and special (non-complex). The local heads of complex administration were usually 
subordinate to the head of ministry of internal affairs. 

According to the Montesquieu’s theory of the state, the executive power included the following 
tasks: waging war, practicing diplomacy, organizing state defense and taking care of the country’s 
internal security. The last one was the main area of activity of the administration of internal affairs 
and the main entities performing tasks in this area were police formations. 

The scope of the term ‘police’ changed with the prevailing views on the essence of the state and its 
relation to the citizen and included at first all the activities and all areas of religious, political and 
private life. Until the 18th century it included not only security, but also finance, justice and the 
military. The ‘police’ began to be competent for the public tasks. Whereas in the German Reich of 
the fifteenth and sixteenth centuries it was still a ‘state’ which saw its task mainly in ensuring peace, 
law and order, in the seventeenth and eighteenth centuries, during the period of absolutism, a 
proper ‘police state’ developed. It had at its disposal a bureaucratic administrative apparatus which 
reserved the right of unlimited inference in the subjects’ sphere of privacy, especially with regard 
to property and liberty, in order to protect public order. In this way it was understood as a ‘good 
police state’. It was not until the development of the institution of the state which took place during 
the period of absolutism, that the ‘police’ came to begin its functioning in its proper sense, as the 
‘police’ understood as a sovereign coercive body for the performance of public functions 
conditioned the existence of the state. In the 18th century, the concept of policing has been reduced. 
At the beginning, an institutional understanding of the police took root alongside other content: it 

 
1 For H. Izdebski, Historia administracji, wyd. V. Warszawa 2000, p. 119; J. D. Malcowie, Historia administracji 

nowożytnej, Kraków 1996, p. 15. 
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was understood ‒ as it is today – as a specific authority and its officers. Hired officers who bore job 
titles such as ‘police director’, ‘police commissioner’ or ‘line policeman’ and who by no means 
encompassed the entire administration of internal affairs but were supposed to deal exclusively 
with security matters. For the very first time a distinction was made between the ‘police’ in the 
material sense (the police as a whole, the administration of internal affairs) and the ‘police’ in the 
institutional sense (as a specific authority). Other areas of internal administration, e.g. charity, 
finance and economy were taken over by local magistrates or various chambers/offices. 

After a while, matters related to the religion fell away, then external matters (foreign policy), 
judicial, property and treasury. However, the whole vast scope of internal relations and the 
regulation of the manifestations of society and the promotion of its interests remained to be dealt 
with by the police. As the citizen became more independent from the state in the liberal period, the 
area of the meaning of ‘police’ became narrower, being reduced to the prevention of all dangers 
resulting from human co-existence and limiting the sphere of the citizen’s natural freedom of action 
for sake of the state. In the liberal state, police activity was preventive, so-called negative. The 
former wide-ranging activity in the scope of promoting the interests of society, the so-called welfare 
police (wohlfartpolizei), by means of coercion, receded into the background. Under the emerging 
rule of law, every police action ceased to be free, but had to have special statutory authority.  

Following the formation of the institutional concept of the police, a narrower material 
understanding of the police as an entity to combat threats developed in 19th century. This narrowing 
was the result of the emerging liberal constitution and legal state, in which all state power is 
subordinated to the force of law. 

In the second half of the 20th century the activity of the administration of internal affairs took on a 
specific character in totalitarian countries: fascist and communist. Its function was limited to 
protecting the hegemonic position in the state and society of the ruling political party. Its role grew 
enormously as it became the mainstay of the political and constitutional system. 

In our reality, the model of administration in the Polish Republic at the beginning of the 18th century 
was firmly rooted in the stage of state monarchy. It was strongly decentralized and dominated by 
the anachronistic noble self-government, which had a decisive influence on the shape of the local 
administration. If we add to this the king, who had no real power, and the monopolistic position of 
the Parliament in the administration of the state, we shall have a complete picture of the disastrous 
level of the domestic central administration.  

A new stage in the creation of the foundations of modern administration in Polish conditions was 
the establishment of the Permanent Council in 1775 – an institution which was to fulfil the function 
of the central government authority. Despite many shortcomings, the Act of 1775 introduced 
modern solutions of state management at the central level in the domestic legal and political 
conditions. Within the Council, a Police Department was established, whose scope included not only 
matters of law enforcement and public safety, but also all local economic and social administration. 
Among other things, Police Department dealt with road and bridge repair, city finances and the 
health conditions of citizens. In the Act of 1766 these tasks were described as follows: ‘it shall have 
the power to examine the accounts of all royal towns, according to the laws given, and to turn the 
revenues to the disposition of the Police. It will be able to conclude contracts with companies in the 
city of Warsaw only for the purposes necessary for the Police, with the approval of the Council, 
without raising new taxes and without preventing trade in the country conducted by citizens’2. Such 
a wide understating of police affairs or the administration of internal affairs persisted well into the 
early 20th century.  

 
2 See A. Czaja, Między tronem, buławą i dworem petersburskim. Z dziejów Rady Nieustającej 1786-1789, Warszawa 

1988, p. 72. 
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After the loss of independence in the unified parts of the former Polish state, the administrative 
system of the invasive countries was introduced. The degree of unification in each partition varied. 
Prussia and Austria completely imposed their own administrative system, while Russia allowed 
certain distinction to remain and left some institution from the times of the Polish Republic. The 
scope of the police power was still very broad. In the early days of the Duchy of Warsaw, a Police 
Directorate was created to deal with the following matters: 
‒ Prevention and working against common crimes, rebellions and disturbances of the local 

population. 
‒ Supervision of compliance with customs. 
‒ Supervision of towns. 
‒ Passenger traffic control, issuing of passports. 
‒ Prevention of fires and other natural disasters. 
‒  Censorship of the press and publications. 
‒ Control of weights and measures. 
‒ Care of the theatres and other institutions of public entertainment. 
‒ Supervision of the prisons. 
‒ Assessment of architectural development in the cities. 
‒ First instance jurisdiction of police matters3. 

The constitutional period of the Kingdom of Poland (1815-1830) saw the expansion of police 
institutions and the involvement of military institutions in the protection of public order and safety. 
During this time the system of police institutions was expanded to incredible proportions. The tsarist 
authorities attached particular importance to the activities of the police forces performing the 
function of political counterintelligence, which concentrated all their efforts on the surveillance of 
pro-independence initiatives by Polish activists in the Kingdom. Many independent political police 
units were created with different superiors and dispatch centres issuing orders, and above all, 
strenuously competing with each other. They acted outside the law and order in the Kingdom. Then 
provocation and inspiration crept into the arsenal of methods of the political police. General 
Aleksander Rożniecki, the founder of the Gendarmerie (Military Police) of the Kingdom of Poland, 
trying to increase its importance in the eyes of Prince Konstantin, ordered to create fictitious anti-
Russian conspiracies and spread provocative information in Warsaw  about the preparation of an 
armed uprising. At the same time, examples of corruption of managers of these services and their 
subordinates, led to many scandals. After two unsuccessful uprisings for independence, the tsarist 
authorities expanded police forces, adapted them to the system in force of the Empire and 
completely Russified their personnel. 

On the other hand, in Prussia the model of departmental division of the government apparatus was 
formed in 1806 in place of the central government based on the principle of provinciality. Among 
the five ministries created at that time was the Ministry of the Interior, whose competences 
included directing public administration throughout the country, the protection of public order and 
safety. As a result of the 1808-1815 territorial administration reform, the Prussian country was 
divided into provinces (one of them was the Grand Duchy of Posen). Provinces were divided into 
regions, counties, and rural and urban communes. Initially, the province was headed by a chief 
governor appointed by the monarch, and later he was replaced by an upper-president. He provided 
an intermediate link between ministers and lower-level authorities. He also managed all public 
affairs of the province (resolved disputes over competence) including police issues. In 1879 a 
dualism in provincial administration was introduced. It involved the coexistence of government 
administration entities with local government administration authority. 

 
3 Ibidem, p. 132. 
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In the Austrian partition police functions were performed by police directorates and gendarmerie 
units established in 1849. The police directorates in Lviv and Krakow deserve special mention. The 
first one was established in 1775. Its main task was to ensure the safety of life and health of Lviv’s 
residents, censorship of the theater and the outgoing press and also judicial activities in cases of 
minor offenses. After the introduction of political autonomy in Galicia (the Austrian partition) the 
police authorities underwent Polonisation. Despite the high bureaucratisation of work in the 
Austrian police at the end of 19th century, it was widely regarded as the best organized public safety 
apparatus in Europe.  

During the Period of Partitions of Poland, the institutional framework for fire protection also began 
to form. At that time, both professional and social firefighting formations began to emerge. On the 
one hand, on the Polish territories, the partitioning authorities undertook activities for fire safety, 
but on the other hand, among many groups of Polish society, they treated the social initiatives for 
firefighting as an expression of civic activity and national independence. Already in 1800 in Warsaw, 
under Prussian rule, the first social organization called ‘Fire Rescue Association’ was established, 
whereas in 1806 also in Warsaw and still under Prussian rule the first professional fire rescue 
organization was created4. At the Prussian police presidium special fire brigade was created, which 
consisted of an intendant – the head of the brigade. They had fifteen fire engines, water barrels, 
horses and men to operate them. In 1816 this department was decommissioned and so-called 
‘karowy’ depot was created in its place. It was responsible for maintaining order and cleanliness in 
the city. During the November Uprising in Warsaw a military firefighting formation was established 
in the form of a fire battalion. Its tasks were related to the threat of fire resulting from warfare. 

However, it was only after the fall of the uprising that the issues of firefighting became the focus of 
interest for the state (tsarist) authorities in the Kingdom of Poland. On 12th December 1834, the 
Administrative Council of the Kingdom of Poland decided to establish a professional firefighting 
formation in Warsaw in the form of a Fire Brigade of the Capital City of Warsaw. It was headed by 
infantry lieutenant-colonel Jan Robosz who benefited from the help and experience of Michal 
Skorupski, an employee of the St. Petersburg fire brigade and Tomasz Piklikiewicz, the creator of 
karowy depot in the times of the Dutchy of Warsaw. In short period of time 79 volunteers and 200 
enlisted men were recruited to the Warsaw firemen5. Interestingly, the firemen were made up of 
Warsaw chimney sweeps, who had previously constituted a separate chimney sweep guild. After 
the firemen were formed, they were divided into five branches covering the individual districts of 
Warsaw. Until 1873 it was a military formation recruiting conscripts for its ranks and was doubly 
subordinated: to the military authority – the general governor and to the municipal government – 
the vice president of Warsaw. Later it was subordinated to the police system in the Russian partition. 
The head of the fire brigade was appointed by governor-general and the appointment was approved 
by the emperor. The creation of the Warsaw fire brigade became a stimulus to organize similar fire 
units in other cities of the Kingdom of Poland. The first attempt was made in 1841 in Kielce, where 
on the initiative of Jan Włodarski, a project to organize firefighters in all regional districts and in 
some districts was submitted. Financial and organizational problems prevented the implementation 
of this ambitious plan. In the second half of the 19th century fires became a real nightmare in the 
Kingdom of Poland. As stated by the president of the Polish Mutual Insurance Directorate, Fryderyk 
Skrabek, ‘There is no other country where danger of fire in the countryside is as serious as it is in 
the Kingdom (…)’6. It was not until the 1860s that volunteer fire brigades began to form. This was 
aided by the slight liberalization of public life in the Kingdom of Poland under the reign of Alexander 
II. It was not until 1907 that an initiative to unite this moment in the form of the Volunteer Fire 

 
4 J. R. Szaflik, Dzieje ochotniczych straży pożarnych, Warszawa 1985, p. 38. 
5   Ibidem, p. 38. 
6 http//www.straz.gov.pl/page/index.php?str=1597>, 26 marca 2011 r. 
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Brigades Union was formed. Three years later, i.e. in 1910 in Włocławek, there was a convention of 
representatives of all voluntary fire service organizations operating in the Kingdom. The goal of the 
nearly forty delegates who arrived was to form a separate firefighters’ union independent of the 
Imperial Russian Fire Society. These aspirations met with the reluctance of the tsarist authorities. It 
was not until the outbreak of the First World War that the position of these authorities changed. In 
April 1915 the Russian authorities approved the formation of Saint Florian’s Society as an 
organization gathering all fire brigades in the Kingdom of Poland in its ranks. The first president of 
the society was Bolesław Chomicz, a well-known activist in the mutual insurance movement.  

The situation in the Austrian partition was different. In the Habsburg Empire as early as the second 
half of the 18th century, regulations were issued specifying the obligations of citizens in terms of fire 
safety. The Fire Police Act of 28th July 1786, regulated building codes, required citizens to prevent 
fires and follow fire regulations, and detailed the rules of conduct during fires. In this unique 
document, for those times, we read: ‘no less care should be taken not to start a fire through 
carelessness (…)’7. It was binding in Galicia for more than 105 years, not only in municipalities but 
also in small towns. At the time of the autonomy of Galicia, as part of the decentralization of 
lawmaking, the national parliament decided to prepare a new fire law to meet current needs. The 
first project was presented in 1878 by Wincenty Dołęga-Eminowicz, the head of the municipal fire 
brigade in Kraków. However, it was not possible to create the final version of the act. A major role 
in regulating the fire protection system in Galicia was played by the National Volunter Fire Brigades 
Association. Thanks to this effort, in 1897 the national department of the Galician Parliament issued 
a decree introducing compulsory presence of firefighters in rural communities. 

Thanks to authorities, by 1901 obligatory fire brigades were organized in 682 communes, but still 
500 communes did not have any organized form of fire protection. At the beginning of the 20th 
century there were five types of the brigades in Galicia: 

1) volunteer fire brigades, operating on the basis of the Associations Act of 1867, 
2) volunteer fire brigades who took over the duties of the municipal fire brigades, 
3) municipal fire brigades, 
4) obligatory fire brigades in rural communes, 
5) factory fire brigades. 

Activity in professional and volunteer fire brigades in the Austrian partition in the era of autonomy 
was an excellent school of civic and political activity. The successes of the Galician people’s 
movement were based on the domination of the activities of volunteer fire brigades. 

In the Prussian partition there were no favorable conditions for Poles to be active in firefighting 
organizations. Laws and administrative regulations in the Prussian state regulated the rules of 
firefighting, introducing universal and obligatory help in case of a fire. Larger cities had professional 
fire brigades. They were maintained by municipal budgets and firefighters consisted in municipal 
employees. However, as soon as the fire brigade arrived on the scene, it became an auxiliary body 
of the local police and all interference of the municipal authorities ceased for the duration of the 
fire. In smaller towns and villages there were volunteer fire brigades. In the absence of such 
formations, the so-called obligatory firemen operated, which consisted in imposing on the residents 
certain duties related to fire protection. Before the outbreak of the First World War there were 
three firefighting associations in the Prussian partition, which were provincial branches of the all-
German firefighting association: 
 

1) Provincial Fire Brigades Association in Poznan, 
2) Provincial Fire Brigades Association in Upper Silesia, 
3) Provincial Fire Brigades Association in Pomerania. 

 
7 J. R. Szaflik, Dzieje ochotniczych straży pożarnych, Warszawa 2001, p. 23. 
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In summary, it should be stated that the volunteer firefighting movement on Polish territory, in 
addition to the basic function of fighting the scourge of fires and carrying out preventive activities, 
played an important role in promoting civic and social attitudes. Quite often it was the only form of 
activity of Polish society under the partitions. 

In turn, the problem of border protection had its specific character in the period of partitions. The 
Polish lands were divided between the three invaders in the second half of the 18th century. They 
became an organic part of three states. Therefore, the protection of the borders of the partitioned 
territories was part of the system of protecting the borders of the individual partitioning states. In 
the 19th century there were periods when Polish society possessed some substitutes of its own 
statehood. i.e. in the times of the Duchy of Warsaw, the Kingdom of Poland in the constitutional 
era, or the Free City od Krakow. During these periods, independent border protection systems were 
built. For example, in the period of the Duchy of Warsaw in Napoleon’s conception it was supposed 
to be a kind of military position during the planned wars with Russia, the function of a border 
formation was fulfilled by the army. On the other hand, the fiscal protection of the economy of the 
Duchy of Warsaw was the responsibility of the Ministry of Revenue and Treasury. Each department 
had a revenue administration unit. Its inspectors had to control border customs and excise 
chambers. In the districts, the sub-prefects were responsible for the proper administrative and 
customs protection of the border8. In 1809 departmental inspectorates, independent of the sub-
prefect’s office, were established in the counties to administer the border administration as part of 
the supervision and control of the local revenue administration. These county inspectorates were 
supplemented by offices of inspector generals in large cities. In the border departments, customs 
guards operated at border posts (customs chambers). 

In the Congress Poland, civilian institutions were entrusted by two ministries: Government 
Commission of Revenue and Treasury and the Government Commission of the Interior and the 
Police. The former was responsible for the fiscal protection of the national market and budget, while 
the Ministry of the Interior was in charge of the physical protection of the borders, the issuing of 
visas and the keeping of border traffic records. After the fall of the November Uprising, the existing 
system of border protection was maintained. By virtue of the governor’s order of 11th November 
1842, the protection of the customs territory of the Kingdom was strengthened. The border area 
was divided into customs districts. The head of the districts supervised the work of the customs 
chambers. Border and customs officers were on duty there, patrolling on foot or on horseback 
designated sections of the border and serving at fixed posts. In 1851, as part of the policy of 
unification of the Kingdom with Russia, the previous separateness in the area of customs 
administration was abolished, and after the January Uprising the remnants of separateness in 
securing the borders with Prussia and Austria were removed. 

The First World War brought the issue of Poland’s independence to the international arena. This 
gave a signal to start various activities aimed at regaining independence or gaining wide political 
autonomy for the Polish nation. They were conducted in various ways, depending on the political 
orientation of a given party or grouping. The result of these efforts was the creation of various social 
and civic organizations with a purely Polish character. They included, among others, organizations 
dealing with law enforcement issues in the broad sense of the term. Some of them were simply 
paramilitary organizations, which were at the service and secured the interests of individual 
domestic political parties operating on the Polish lands. The second type of these formations were 
civic organizations created spontaneously with the content of the occupying authorities, which over 
time became orderly executive bodies of the nascent local government. Under the occupation of 
the central powers on the territory of the former Polish Kingdom, it was possible to lay the 

 
8 H. Dominiczak, Granice państwa i ich ochrona na przestrzeni dziejów 966-1996, Warszawa 1997, p. 185. 
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institutional foundations for the reborn of the Polish state, including a department of internal 
affairs. It occupied a special position within the government administration. On the one hand, the 
Board of Internal Affairs covered a very wide range of areas of public administration, and on the 
other hand, the Minister of the Interior played an overriding role in the management of field 
government administration. Consequently, he or she performed the function of the head of the 
whole unitary administration, being the superior of unitary administration, being the superior of 
voivodes and starostes – the heads of voivodeship and district general administration. It should be 
recalled that already by the decree of the Regency Council of 3rd January 1918, the Ministry of the 
Interior was established9. The mentioned document established the widest scope of competence 
for the administration of internal affairs. Based on the assumption that everything what ‘(…) ensures 
the development of the life society, gives direction to that life and regulates its conditions in the 
interest of the common good (…)’10 is in the hands of the interior administration. In modern states, 
this broad issue is usually distributed among several ministries. The decree based the scope of 
competences of the Ministry of the Interior on a general clause, as it lists, besides detailed tasks, 
‘matters of an internal nature not reserved for other ministries’11. In the interwar period, the scope 
of activity of the Ministry of the Interior was constantly changing. However, certain issues were 
always of central interest to the Ministry of the Interior. These included the general administration 
of the country, the supervision of the local government, the supervision of the press and all 
associations, problems of general statistics and police matters of all kind. There is a huge baggage 
of content in that last statement. The definition in Article 24 of the decree of 3rd January 1918 ‘the 
police of all kinds is within the competences of the Minister of the Interior’ meant that it was 
responsible for preventing and combating disturbances to public order resulting from the activities 
of individual people or from human activity independent of it (sanitary police, veterinary police, 
communication police, forest police, weights and measures police etc.). The Ministry of the Interior 
dealt with criminal offenses and political crimes in addition to law and order. The Minister of the 
Interior was responsible for security and public peace throughout the state. In addition to law 
enforcement, security, political, administrative and local policing, the Ministry of the Interior also 
had jurisdiction over the so- called ‘welfare police’, i.e., the promotion of the comprehensive 
development of society. The following duties were in the area of law enforcement and public safety: 
‒ maintaining internal security and preventing violations of public order, 
‒ supervising the movement of the local population and foreigners (registration and passport 

matters). 
‒ assembly matters, 
‒ border traffic control and state border surveillance,  
‒ running police custody, 
‒ public traffic matters, 
‒ organization and management of the police, 
‒ supervision over the trade of dangerous materials, licensing access to weapons and 

ammunition, 
‒ supervising of associations (legalization, registration), 
‒ supervising the press, printers and typesetters, 
‒ supervising and licensing theatres, cinemas and performances, 
‒ granting of concessions for second-hand shops and pawn shops. 

Depending on the interpretation of governmental factors, the competences of the Ministry of the 
Interior could cover all areas of state and social life. This testified to the strength and importance of 

 
9 Dekret Rady Regencyjnej z 3 stycznia 1918 r. o tymczasowej organizacji władz naczelnych w Królestwie Polskim, DPPP, 

1918, nr 1. 
10 R. Hausner, Pierwsze dwudziestolecie administracji spraw wewnętrznych, Warszawa 1939, p. 11. 
11 Dekret Rady Regencyjnej z 3 stycznia 1918 r. o tymczasowej organizacji …  
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the ministry and its head. For these reasons, opposition politicians often referred to the Ministry of 
the Interior as the ‘Ministry of the Police’ and they were probably not far from the truth. Some tasks 
of a social and political nature were carried out by local general administration (a voivode in a 
voivodeship and a staroste in a district) while the fight against crime, the protection of a public order 
and security, border traffic control and the protection of state borders was handled by specialized 
state services subordinate to the Minister of the Interior. The period of the Second Polish Republic, 
although relatively short, as it lasted 27 years, abounded in numerous transformations, mainly of 
public and legal as well social and politic nature. These changes also affected the functioning of 
various national institutions, including the Police, which since the beginning of its existence had 
been oriented towards serving the public and ensuring public safety and order. Therefore, the 
evaluation of the activity of this formation, which by many researches is the subject of different 
analyses, regardless of the period in which the formation functioned, finds justification for 
conducting in-depth scientific research. Thus, the main goal of the article is to assess the formal and 
organizational conditions of the State Police functioning in the Second Republic of Poland and Polish 
Police during the Second World War. The hypothesis adopted was that the normative regulations 
forming the police formations of the Second Polish Republic were not free legislative defects. In 
turn, the basic research methods, i.e. analysis and synthesis, the legal and comparative methods as 
well as the method of historical and logical scientific cognitions were used to achieve such a goal. 

Moving on to the main thread of the discussion, first should be pointed out that when Poland 
regained its independence in 1918, the central authorities began their efforts to create a uniform 
national police force. Despite the fact that completing this goal was complex, due to the political 
situation of the country at that time, which resulted mainly from the balance of power in the 
national parliament, many concepts concerning the shape of Polish police authorities were created. 
They included not only the need to purse the particular interests of political parties, but also referred 
to the experience of the First World War. Among the legalized police entities of the independent 
Polish state at that time were the Milicja Ludowa (People’s Militia) and the Municipal Police, two 
institutions of a different legal and organizational character. Nevertheless, nearly after six-month 
period of work, the State Police was established by way of the State Police Act of 24th July 1919. 
Transitional provisions to the above-mentioned Act specified that upon its implementation, the 
decrees on the organizations of the Milicja Ludowa of 5th December 1918 and 7th February 1919 and 
the decree on the organization of the municipal police of 9th January 1919 ceased to be in force. 
Officers of municipal police, state police, local government police, Milicja Ludowa, railway police 
and existing investigative offices were conscripted into the State Police on general qualification 
principles. Moreover, from the areas of the former Austrian and  Prussian partitions, as well as the 
eastern areas of the former Russian partition, organizations of the state security services as well as 
self-government organizations of the security service were incorporated into the State Police, as a 
result of the introduction of a uniform self-government law in these areas. The main task of the 
State Police was to protect security, peace and public order. 

The name of the State Police clearly signalled the place of the police authorities in the system of 
public authorities. State Police was an executive body of the state and local government authorities, 
which were subordinate to the Minister of the Interior, and in the scope delegated by him or her – 
to representatives of local administrative authorities. Moreover, this state of affairs was further 
clarified by two executive directives of the Council of Ministers of 13th November 1919, which 
indicated that responsibility for matters of public safety and order in the subordinate area lay with 
the representatives of the general administrative authorities – the voivode, and the staroste in case 
of districts. Thus, the cost of maintenance of the State Police was covered in 75% by the budget of 
the State Treasury, while the fourth part was covered by local governments. 
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It’s worth to mention that since the beginning of its existence the State Police also performed 
numerous order and administrative activities while carrying out typical police tasks, which were 
most often ordered by courts, prosecutor’s offices, as well the army and other state institutions. 
Although such duties were not directly derived from the police regulations, they were nevertheless 
performed customarily under a general interpretation of the State Police Act. In practice the State 
Police strove to free itself from these additional obligations, the more so as such a state had a 
negative impact on the quality of its work, which was reflected in the growing number of crimes 
against public order in the years 1922-1926. 

The organizational structure of the State Police was adapted to the administrative division and the 
political and territorial conditions prevailing at the time. The State Police was headed by the 
Commander in Chief to whom were subordinate district commands linking several or more lower 
levels ‒ poviat districts. In turn, the lowest links consisted of the posts in communes. The 
administrative apparatus in the form of the State Police Headquarters formally consisted of the 
Commander in Chief, his or her deputy, heads of departments, inspectors, officers for special 
instructions, departmental staff and the editorial office of the ‘State Police Gazette’. The internal 
structure of the State Police Headquarters consisted of four departments headed by appropriate 
heads of departments, i.e.: administrative, financial, training and registration/criminal, while at the 
end of 1919 the department of political defense was created. Although in subsequent years the 
internal structure of the State Police Headquarters underwent slight modifications, its model 
outlined above survived until the outbreak of the Second World War.  

Considering the above, it should be noted that the First Organizational and Training Department 
included the following divisions: organizational, training, physical education, general and office, and 
their heads reported to the duty officers of the State Police Headquarters, the museum and the 
library. The next one, the Second Financial Department, consisted of the following divisions: budget, 
purchasing and authorizing officer supplies, technical supplies, financial and general. In turn, the 
Third Personnel Department, consisted of the following divisions: officer personnel matters, 
contract candidates matters, clerks and janitors, retirement, disciplinary and general. The Fourth 
Headquarters Department of the Investigative Service, was divided into the following divisions: 
criminal, reconnaissance, registration and pursuit, investigative technique, woman’s police, special 
matters, service dogs matters and general matters. While the youngest, the Fifth General Command 
Department, consisted of the following divisions: tactical, special and general. Due to the fact that 
the State Police was headed by the Commander in Chief and districts were headed by commanders, 
such a solution facilitated the exercise of supervision over their subordinates by individual 
commanders, as well as facilitated the implementation of issues concerning the organization, 
administration, supply and training of the officers. On the other hand, according to the order of the 
Commander in Chief of the State Police of 20th August 1919, initially six district headquarters of the 
State Police were established: the city of Warsaw, Warsaw, Łódź, Białystok, Kielce and Lublin 
voivodeships, whose task was to create appropriate organizational and personnel conditions for the 
formation of lower-level police units. Subsequently, more networks of police units were created. 
Until 1925, a total of 16 districts headquarters and the Police Headquarters of the Silesian 
Voivodeship were established. Their internal structure was not fully valid for the whole country, 
because in some districts they were modified due to the character of the region. 

Continuing these considerations, it should be added that district commanders of the State Police 
were dependent on voivodes for security services and executive actions. On the other hand, in the 
area of administration, organization, supply or training they reported to the Commander in Chief of the 
State Police. In addition, the district headquarters also included inspection officers, two internal 
departments (administrative and financial), a school for lower rank police officers and an 
autonomous office of the investigative police. Thus, the internal structure of the district commands 
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was similar to the State Police Headquarters, with the difference that the central structure was more 
developed than the local institutions. 

The district commands were headed by district commanders reporting to starostes, as well as their 
superiors – district commanders, and their functioning varied. Moreover, districts commands did 
not coincide with the actual division of the country, so it happened that district commands were 
established covering not only one, but several districts (e.g. in the voivodeship of Poznań). This was 
due to budgetary limitations and the central authorities policy not to multiply police offices, where 
the state of public safety and order was satisfactory.  

In organizational terms, the smallest were the State Police stations, which reported to the district 
commanders in all matters. Although they were the smallest units of the police organizations, their 
heads – commanders of police stations or superintendents of police stations – were obliged to carry 
out the orders from starostes through district commanders. It had a huge impact on their position, 
however only in the dimension of commune or a city district. Although the authority of the station 
commander covered one part or several village communities, special stations such as railway, river 
or border stations were also established. On the other hand, the basic executive units of the State 
Police included stations associated with city administrative units. However, the work in these 
stations consisted in organizing patrol rounds and street posts. In turn, the State Police corps 
consisted of three types of service: uniformed, criminal and political. Apart from higher and lower 
rank police officers of the external service, they also included clerks along with lower rank officers 
of the internal service, i.e. ushers, messengers, coachmen and drivers. 

It should be emphasized that the police model, which was formed in the initial period after Poland 
regained its independence, was criticized on many occasions, mainly due to the fact that the general 
administration and local government authorities had a relatively broad influence on the activities of 
the police units. On the other hand, a significant event influencing the change in the functioning of 
the State Police was the May Coup of 1926 after which this formation started to free itself from 
many burdensome tasks, which were manifested by a gradual reduction of the police authorities 
dependence on certain institution of the state administration. 

Such a solution was reflected in a decree issued by the President of the Republic of Poland on 6th 
March 1928. According to Article 1 of the decree, the State Police consisted of uniform corps 
organized on the military model and intended to maintain safety, peace and public order. On the 
other hand, as far as the investigation and prosecution of crimes was concerned, its authorities had 
the character of executive judicial and prosecutorial authorities in accordance with the criminal 
procedure laws and special provisions in force. Still, the State Police carried out executive functions 
in the area of safety and public order, and in matters of public order by supporting in a way of 
supervising state and local government institution or other authorities which were or supposed to 
be established to carry out regulations governing matters of public order. According to Article 2 of 
this decree, only the persons comprising the State Police, as well as the entire organization, were 
entitled to the name Police. Moreover, the act introduced a significant reduction in the influence of 
various state and local government institutions on the activities of the State Police, and its tasks 
covered offenses, so its officers could focus mainly on fighting common crime. 

In the following years, the decree of the President of the Republic of Poland of 17th April 1936 on 
changes in regulations of the State Police played an important role in shaping the personnel corps. 
This act created a new category of police officers with a special way of performing police service. 
The subsequent regulation of the Minister of the Interior, which defined in detail the nature and 
conditions of preparatory service, indicated that the contract employees of the Police were not fully 
members of the police corps, nor were they employed by the State Police. They constituted and 
additional contingent of personnel. On the one hand, it made it possible to replenish the State Police 
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staff, which was desirable at the time when public safety and order were threatened, and on the 
other hand, it was an example of a police-military formation as a structure dedicated to special 
tasks. 

It is also worth mentioning that an important thing for the functioning of the State Police was the 
proper selection of its officers. A clear emphasis was placed not only on the personal qualities of the 
candidates, but also on their moral level. It was required that the prospective candidate lead a life 
of high standards, maintaining standards of etiquette and avoiding reprehensible behavior offensive 
to human dignity. On the other hand, taking into account the fact that the process of rebirth of 
Polish statehood was underway, the problem of education receded into the background as the 
majority of officers had elementary and secondary education – about 70%, and the remaining 30% 
had incomplete third-level education. The State Police was organized on a military model, which 
was reflected in the existence of strict rules and the obligation to obey superiors. The channel of 
communication and influence in the organizational structure of the State Police were meetings and 
briefings, which were organized once a month. Moreover, the police education system built during 
the existence of the State Police underwent effective development, as between 1927 and 1939 it 
stood at a level comparable to European standards. One of them was the State Police, established 
on 24th July 1919 as a uniform, state organization of security service, whose main task was to protect 
public safety, peace and order. So, the police were to play the role of executive organization of state 
authorities (administrative – starostes and voivodes) and local government. 

After more than 120 years of captivity and deprivation of its own statehood, the issue of border 
protection was among the many priorities of the authorities of the reborn state. This problem is of 
particular importance for such a country, which is in a period of internal political and social instability 
and external threat.  

For these reasons, guarding the borders fulfilled two priority functions at that time: 

• securing the internal market against smuggling goods and avoiding fee from taxes and duties 
for goods, 

• military-related border sealing on the country’s borders affected by armed conflicts with its 
neighbors. 

Therefore, in the first period of the Second Polish Republic, the shaping of the borders and the social 
and economic system of the country, the responsibility for protecting the borders were entrusted 
to the heads of the following ministries of: the military affairs, the supply and the treasury. Later, 
the competences in this area were transferred to the Minister of the Interior. The second important 
feature characterizing the Polish model of border protection in the interwar period was the different 
organization and principles of protecting the eastern border with Soviet Russia and the other 
national borders. For five years, an optimal legal and organizational solution for the protection of 
the eastern border was sought. The presented changes always took place under the pressure of the 
military and political situation on the eastern borders of the state therefore they were characterized 
by temporariness and instability. 

For all governments since 1918, regardless of their political orientation, the eastern border has been 
a priority. For the export of revolution, this border was a natural direction, and for these reasons it 
was constantly the arena of border conflicts and intelligence struggles. 

In August 1924, at the meeting of the Council of Ministries attended by Polish President Stanislaw 
Wojciechowski, it was decided to create a new, specialized border formation organized on a military 
model, which was not only to effectively secure the border but also fight against armed groups. It 
was also decided to transfer the initiative in border administration matters from the Ministry of the 
Interior to the Ministry of Military Affairs. The latter was to undertake all organizational, personnel, 
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and logistical activities to bring the Border Protection Corps12 into existence as soon as possible. 
However, the influence of the Ministry of the Interior on the performance of the so-called border 
service was retained. The adopted organizational structure of the Border Protection Corps 
corresponded to military standards. The formation was headed by the Border Protection Corps 
Commander with his staff13. He was in charge of brigades, non-commissioned officer schools, 
training companies, a gendarmerie division, and the chief of intelligence. 

After four years, it was time for a major reorganization of the protection of the remaining borders. 
In 1928 a new border protection unit was created – the Border Guard, which was charged with 
protecting the southern, western and northern borders of Second Polish Republic with Germany, 
Czechoslovakia and Romania. The formation was organized on military principles with full uniforms and 
armament. The Border Guard was subordinate to the ministers of treasury, interior and military 
affairs. The highest level of the organizational structure was the State Border Guard Headquarters, 
while the lower levels were as follows: 
‒ district inspectorate, 
‒ border inspectorate, 
‒ police station, 
‒ first and second line outpost, 
‒ police station. 

In the interwar period, especially during the formation of the Polish statehood, when in many 
regions of the country warfare was taking place or local social unrests were occurring, fires were 
their side effect. However, in the subsequent period of relative stability, the state of construction in 
terms of the fire protection improved very slowly, so that one of the most serious natural disasters 
continued to be fires. A characteristic feature of building the institutions of the reborn country was 
the difficult process of unifying the experiences of the three partitions. It also concerned the 
organization of fire institutions. As described in the previous part of this paper, the fire protection 
system in all districts was based on the participation of the local government and social activity 
(volunteer fire brigades). This way of functioning of fire services was continued in the reborn of the 
Republic of Poland. At the dawn of the independent state, the following district firefighting 
organizations were active: 

• on the territory of the former Russian partition: 
‒ Saint Florian’s Society, 

• on the territory of the Austrian partition: 
‒ Cieszyn Fire Brigades Association, 
‒ State Fire Brigades Association of Galicia and Londomeria in Lviv, 

• on the territory of the Prussian partition: 
‒ Fire Brigades Association in Greater Poland, 
‒ Fire Brigades Association in Pomerania, 
‒ Fire Brigades Association in Silesia. 

 
On the initiative of the president of the Saint Florian’s Society, Bolesław Chomicz, in June 1919, 
activities to unite the firefighting movement in the country started. After two years of strenuous 
efforts, in September 1921 in Warsaw a national convention of delegates of fire brigades was held. 

 
12 H. Domiczak, Granice państwa i ich ochrona na przestrzeni dziejów 966-1996, Warszawa 1997; 12 września 1924 r. 

Minister Spraw Wojskowych wydał rozkaz w sprawie utworzenia KOP. 
13 Commanders KOP: gen. dyw. Henryk Minkiewicz (1924-1929), gen. bryg. Stanisław Tessaro (1929-1930), gen. bryg. Jan 

Kraszewski (1930-1939), gen. bryg. Wilhelm Orlik-Ruckemann (1939). 
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It was attended by 3690 representatives of 742 units of volunteer fire brigades. At that time the 
General Fire Brigades Association of the Republic of Poland was established with the aim of: 

• unification of all fire brigades associations into a unified, statewide corporation, 

• case study relating to firefighting and the promotion of firefighting, 

• representing the community in relations with state authorities and the association. 
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Course: Management of Internal Security Systems 

Field of Study: Internal Security 

Form of classes and number of hours: lecture 15 h, classes 15 h 

Number of ECTS points: 2 

Learning outcomes: 

Student: 
‒ Has knowledge of the functioning of the basic internal security systems in Poland. 

‒ Has basic knowledge of the functioning of modern security systems. 

‒ Knows and understands the principles of functioning of public administration in Poland. 

‒ Knows and understands the nature and specificity of individual types of security in terms of the 
subject and object. 

‒ Can correctly assess the functioning of individual elements of the internal security system in 
Poland. 

‒ Can appear in public, present the results of the work of the team and manages or take part in 
discussions. 

‒ Can work in a group and correctly identify challenges, opportunities and threats. 

‒ Can expand and deepen their knowledge of security on the basis of observations of the 
contemporary security environment. 

Evaluation methods of learning outcomes:  
an open test  

 
List of course topics: 

1. System management: 
a) Concept, 
b) Internal security in terms of systems, 
c) Security management systems in the national and territorial dimension. 

2. Strategic management as an instrument for managing the state’s internal security system: 
a) Concepts and features of strategic management, 
b) Internal and external factors in strategic management, 
c) The process of strategic management.  

3. Management of internal security systems in situations of state threat: 
a) Evolution of quality management systems, 
b) Quality management in the internal security system, 
c) Change management. 

4. Organizational classes and presentation of the thematic scope of the subject. 

5. Assessment of existing threats at the commune, district and voivodeship level. 

6. Preparation of hazard maps, risk maps and their use for management purposes. 

7. Management of systems operating at the commune, district and voivodeship level. 

8. Interaction of security systems in actions to eliminate various emerging catastrophes or crisis 
situations. 
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9. The use of communication systems for the needs of system management at various levels. 

10. Working in groups on the development of tasks for individual services, institutions and entities 
involved in the removal of threats. 

 
 
 
Sources 

Internal security encyclopedia, ed. Misiuk A., Itrich-Drabarek J., Dobrowolska-Opala M. Warsaw 
2021. 

Internal Security Strategy | Migration and Home Affairs (europa.eu). 

  

https://ec.europa.eu/home-affairs/tags/internal-security-strategy_en
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Management of internal security systems 

 
According to the Constitution, the Council of Ministers, as one of the major state authorities of 
executive power in the state, deals with internal policy of the Republic of Poland. In this respect, the 
principle of presumption of government competences was adopted. ‘It consists in entrusting the 
government with all matters of the state’s policy except those that have been reserved for other 
state authorities and local self-government’. The competence of other state authorities of executive 
power exists, therefore, on the basis of a certain exception, it should result unambiguously from 
legal provisions, and in the event of any doubts as to the entity entitled to take ‘matters of state 
policy, they should be resolved by recognizing the jurisdiction of the government. However, the 
discussed presumption of competence is, of course, a solution located within the executive branch 
and it does not serve to distinguish the powers between this authority and the other two major 
authorities of the State.’ This does not mean a monopoly of the government, as both the President 
and the parliament have tasks to fulfil in terms of this policy, but conducting it, setting the directions 
of its development and monitoring its current implementation is the responsibility of the Council of 
Ministers. The Constitution is not limited to this general statement, but Article 146 (4) defines 
specific tasks in this regard. 
‘The content of Article 146 leads to the following functions of the Council of Ministers. The most 
important is the executive function consisting in the implementation of acts as legal acts of the 
parliament. Next, the function of state administration should be mentioned, with which the 
management function is associated, understood broadly, as it also includes managing the entire 
government administration. The Council of Ministers before the Sejm is responsible for its own 
actions, but also for the actions of the entire administration, which includes a broadly developed 
apparatus. Hence the managerial and coordination function, the aim of which is to ensure the 
uniformity of the state’s internal policy, and the efficiency of this apparatus. The next one is the 
function of governing, which most fully emphasizes the political role, independence, but also the 
responsibility of the Council of Ministers. This function consists in setting out the directional 
principles of the state’s internal and external policy in making decisions of strategic importance. The 
role of the Council of Ministers in ensuring the external and internal security of the state deserves 
a separate emphasis. In this section, the competences of the President, the Council of Ministers and 
the relevant ministers meet, and they act in accordance with the policy set out by the government.’ 
Among the powers of the government, listed in the Constitution in Article 146 is ‘ensuring the 
internal security of the state and public order’. The adopted construction raises some reservations, 
as the objective scope of the concept of internal security has been limited to state institutions and 
the area of public order has been distinguished by using the conjunction ‘and’. To some extent, it 
explains to the authors of the Constitution of 1997 that at that time there was no legislative and 
doctrine legacy in this field.  
It can be assumed that the Council of Ministers is the main constitutional entity responsible for the 
state of internal security in the state. The Council of Ministers has the authority to prevent the 
effects of natural disasters or technical failures having the means of introducing a state of 
emergency due to natural disaster on the territory of the entire country or its part. 
The Council of Ministers plays an important role in the management of public institutions and is 
competent to take specific actions in emergency situations. In the event of the introduction of 
martial law and a state of emergency due to natural disaster, the Council of Ministers submits a 
written request to the President of the Republic of Poland, which, as we already know, is the 
competent authority to introduce these two states of emergency. In this request, the Council of 
Ministers specifies the reasons and area in which martial law or a state of emergency is to be 
introduced, as well as the types of restrictions on human and civil freedoms and rights, appropriate 
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to the degree and nature of the threat, to the extent permitted by law. According to Article 11 of 
the Act1, the Council of Ministers during martial law has the following powers: 

‒ orders the launch of the state defense management system; 
‒ orders the transition to war rules of operation of public authorities, as defined in separate 

regulations; 
‒ determines, at the request of the Commander in Chief of the Armed Forces, the rules of 

operation of public authorities in the zone of direct hostilities; 
‒ may suspend the functioning of public authorities in the zone of direct hostilities; 
‒ may delegate certain competences of public authorities in the zone of direct hostilities to 

military authorities. 

If, during martial law, the Council of Ministers cannot meet, the constitutional powers of the Council 
of Ministers are exercised by the Prime Minister. 

In the event of a state of emergency, the Council of Ministers, by way of a regulation, specifies 
detailed rules for the use of units and subunits of the Armed Forces of the Republic of Poland during 
the state of emergency, taking into account the degree and type of threats constituting the reasons 
for the introduction and duration of the state of emergency. It also takes into account the detailed 
procedure and methods, along with the area, subjective and objective scope of the introduction and 
application of restrictions on human and civil freedoms and rights established by the President of 
the Republic of Poland in regulations throughout the country, giving consideration, to the possible 
extent, to the minimization of individual and social burdens resulting from the application of these 
restrictions. The Act on the state of emergency gives the Prime Minister certain powers. In the event 
of the introduction of a state of emergency throughout the country, the Prime Minister takes steps 
to restore the constitutional system of the state, the security of citizens or public order, and in 
particular is responsible for the coordination and control of the functioning of government and local 
self-government administration. If the authorities of the commune, district or voivodeship self-
government do not show sufficient effectiveness in performing public tasks or in implementing 
activities resulting from the provisions on the introduction of a state of emergency, the Prime 
Minister, at the request of the competent voivode, may suspend these authorities until the state of 
emergency is lifted or for a specified period of time, and in their place set up a receivership exercised 
by a government commissioner. His or her duties include informing the President of the Republic of 
Poland on an ongoing basis about the effects of the introduction of a state of emergency and about 
the type and results of actions taken to restore the normal functioning of the state. Moreover, upon 
his or her request, the President of the Republic of Poland may decide to use units and subunits of 
the Armed Forces of the Republic of Poland to restore the normal functioning of the state, if the 
forces and resources used so far have been exhausted. 

The Act on the Council of Ministers of 8th August 1996 provides for the formation of its internal state 
authorities. The Prime Minister, on his or her own initiative or at the request of a member of the 
Council of Ministers, may, by way of a regulation, establish subsidiary bodies of the Council of 
Ministers or the Prime Minister. One of such entities is the Collegium for Secret Services, which 
operates at the Council of Ministers as a consultative and advisory body in matters of programming, 
supervising and coordinating the activities of the Internal Security Agency, the Foreign Intelligence 
Agency, the Military Intelligence Service, the Military Counterintelligence Service and the Central 
Anticorruption Bureau, known as ‘secret services’, and take actions to protect state security, 
including the Police, Border Guard, Military Police, Prison Service, State Protection Service, and 
Customer Service. Thus, the subject of the Collegium’s activity includes the issues of secret services 

 
1 The Act on the Council of Ministers of 8th August 8, 1. 
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related to external and internal security, extended by tasks in the field of state security carried out 
by other specialized state services. 

The Prime Minister, who has his or her own powers, plays an important role in the implementation 
of the function of ensuring the internal and external security of the state by the government. 
Equipping the Prime Minister with separate, broadly defined competences allows him or her to be 
treated as an independent, supreme administrative body. According to Article 148 of the Polish 
Constitution: 

‒ represents the Council of Ministers; 
‒ manages the work of the Council of Ministers; 
‒ issues regulations; 
‒ ensures the implementation of the policy of the Council of Ministers and defines the methods 

of its implementation; 
‒ coordinates and controls the work of members of the Council of Ministers; 
‒ supervises local self-government within the limits and forms specified in the Constitution and 

statutes; 
‒ is the official superior of government administration employees. 

The high political rank of the Prime Minister is also a consequence of the fact that, according to the 
Constitution, he or she is the official superior of all government administration employees. The 
prime minister represents the Council of Ministers externally, and at the request of the ministers, 
appoints and dismisses secretaries of state and under secretaries of state in ministries.  

The Prime Minister appoints and dismisses all heads of central offices operating in the area of 
internal state security. Moreover, the heads of secret services report directly to the Prime Minister. 
In order to coordinate activities in the area of protection of state security and defense, the Prime 
Minister issues binding guidelines and requests information and opinions from: 

‒ the minister competent for internal affairs – in relation to the activities of the Police, Border 
Guard, State Protection Service; 

‒ the Minister of Justice – in relation to the activities of the Prison Service; 
‒ the Minister of National Defense – in relation to the activities of the Military Counter-

intelligence Service, the Military Intelligence Service and the Military Police; 
‒ the Heads of the Internal Security Agency and the Foreign Intelligence Agency; 
‒ the Head of the Central Anticorruption Bureau; 
‒ the minister responsible for public finance – with regard to the activities of the National 

Revenue Administration. 

The key role in the internal security system in Poland is played by the Minister of the Interior. The 
department of internal affairs belongs to the core of modern administration, which was created at 
the end of the 18th century. In addition, the issue of internal security has always been an integral 
part of the scope of activities of this ministry. The position of this ministry in the system of state 
power corresponded very closely to the level of democracy. In authoritarian countries, and even 
more so in totalitarian countries, the heads of the ministry of internal affairs (under other names, 
e.g. state security) play a leading role in managing the state structures.  

Social and political changes in Poland started in 1989 with talks of the solidarity opposition with the 
authorities of the People’s Republic of Poland as part of the ‘round table’ largely concerned the 
problems of democratization of various areas of public, social and economic life. Without going into 
the intentions of both parties who joined the talks, it can be said that the position in the country of 
the Ministry of the Interior could not have been the subject of discussion, especially since the 
initiator of these talks was the head of the Ministry of the Interior, Czesław Kiszczak. A surprising 
phenomenon was the initiation of attempts to reach an agreement with the opposition not by the 
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reform wing of the party but by the leadership of the so-called power departments. A similar 
mechanism took place in the GDR, where the head of the intelligence service of the Ministry of 
Public Security, Marcus Wolf, took similar actions. Participants in the ‘round table’ talks were aware 
that any political arrangements would become pointless if they were not approved by the leadership 
of the Ministry of the Interior. This probably resulted in the opposition representatives agreeing to 
the role of Minister Kiszczak in the talks in Magdalenka and during the ‘round table’ meeting. Even 
after the surprising results of the elections to the parliament on 4th June 1989, neither the 
opposition nor the circles associated with the government attempted to shake the ministry’s 
position. Confirmation of this atmosphere was the mission to create a government cabinet led by 
Cz. Kiszczak. Even after the government of Tadeusz Mazowiecki was formed on 24th August 1989, 
the status quo was maintained in the power departments. Cz. Kiszczak remained the Minister of the 
Interior. Only the events in other countries of the Eastern bloc described as the Revolutions of 1989 
in the central and eastern Europe and the signs of the Soviet Union’s passivity in the face of the 
collapse of the communist system in this part of Europe accelerated the changes in Poland. The 
activity of the Ministry of Interior, treated as a guarantor of the Polish United Workers’ Party’s 
position in the state and responsible for breaking the rule of law aroused the greatest emotions.  
Organizational and legal solutions introduced by legal acts in 1990 tried to break with the hitherto 
character of the Ministry of the Interior. A kind of political guarantor of these reforms was to be the 
Political Advisory Committee to the Minister of the Interior, appointed by the Council of Ministers, 
in which all major political parties were represented. 

It must be admitted that there has been a fundamental change in the nature of the activities of the 
Ministry of the Interior, but the scope of activities has not changed significantly. The following 
central authorities of state administration were subordinate to the Minister of the Interior: 

1/ Commander in Chief of the Police,  
2/ Head of the State Protection Office (a civil entity of secret services reporting to the Ministry 

of the Interior until 1997),  
3/ Commander in Chief of the Border Guard,  
4/ Commander in Chief of the State Fire Service.  

Moreover, the Minister supervised the operation of the following organizational units:  
‒ Social Security Institution,  
‒ Central Management Board of the Health Service of the Ministry of the Interior,  
‒ Command of the Vistula Military Units of the Minister of the Interior,  
‒ Government Protection Bureau,  
‒ the Refugee Centre in Nadarzyn.  

The military formations in the form of the Vistula Military Units, which continued the traditions of 
the Internal Security Corps and Internal Forces, were still under the Minister of the Interior and were 
already decommissioned in 1998, in connection with the process of Poland applying for joining the 
NATO structures.  

Only by the Act of 21st July 1995 the process of changing the nature of the Ministry of the Interior 
and its place in the public administration began. The Minister of the Interior obtained the right of 
the supreme body of state administration in relations to the relevant local authorities of general 
government administration in the area of social and administrative matters specified in separate 
acts, and in relation to local self-government bodies – in the scope of tasks assigned to them in this 
area. 

In 1996, a major reform of the state’s central administration was carried out. As a result, the issues 
of the Ministry of the Interior fell within the scope of activities of the Minister of the Interior and 
Administration established under the Act of 21st June 1996. Another two legal acts: the Act of 8th 

https://pl.pons.com/t??umaczenie/angielski-polski/Polish
https://pl.pons.com/t??umaczenie/angielski-polski/United
https://pl.pons.com/t??umaczenie/angielski-polski/Workers'
https://pl.pons.com/t??umaczenie/angielski-polski/Party
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August 1996 on the organization and operation of the Council of Ministers and the scope of 
ministers’ activities and the Act of 4th September 1997 on government administration departments 
systematized the functioning of the government center in terms of content and organization. On 
the one hand, the entire government administration area was divided into twenty-eight divisions. 
The Minister of the Interior and Administration was entrusted with the management of three 
departments: 

‒ public administration 

‒ internal affairs 

‒ religious denominations 

According to Article 29 of the aforementioned act, the internal affairs department covered the 
following matters:  

1) protection of public safety and order;  
2) protection of the state border, border traffic control and foreigners;  
3) citizenship;  
4) civil defense;  
5) fire protection;  
6) counteracting the effects of natural disasters and other similar events threatening public 

safety;   
7) supervision over mountain and water rescue.  

Some of the above-mentioned issues were carried out independently by central officers reporting 
to the minister competent for internal affairs: 
‒ Commander in Chief of the Police – protection of public safety and order, 
‒ Commander in Chief of the Border Guard – protection of the state border, control of border 

traffic and foreigners,  
‒ Commander in Chief of the State Fire Service – fire protection, 
‒ Head of the National Civil Defense – civil defense, 
‒ President of the Office for Repatriation and Foreigners, 
‒ Head of the National Criminal Information Centre, 
‒ Head of the Government Protection Bureau. 

As a result of these changes, the minister’s supervision over central offices subordinate to the 
Ministry of the Interior and Administration was strengthened. The Department of Public Order 
carried out this task towards the Police, the Department of Common Security – the State Fire Service 
and National Civil Defense, and the Department of Border and Refugee Protection – the Border 
Guard and the Office for Repatriation and Foreigners. The supervision was supposed to be 
substantive and consists in developing new, tailored to the needs of individual service formulas. In 
practice, they implemented the political interests of the government camp in law enforcement 
institutions. That year, the Minister of the Interior and Administration ceased to be the head of a 
purely military formation. The Vistula Military Units, after unsuccessful attempts to transform into 
the National Guard, were finally decommissioned, and the remaining military units were transferred 
to the Ministry of National Defense, including the elite anti-terrorist unit GROM. 

Another change was made on the basis of the regulation of the Council of Ministers of 20th 
November 2015. As a result, departments of public administration and religious denominations as 
well as national and ethnic minorities were re-incorporated into the Ministry of the Interior, creating 
the Ministry of the Interior and Administration. Organizational units carrying out tasks in the area 
of internal security occupied a prominent place in the new structure: 

‒ Department of Public Order, 
‒ Department of Security, 
‒ Department of Civil Protection and Crisis Management. 
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Traditionally, the supervision and control of services subordinate to the Ministry of the Interior and 
Administration were still performed by the Department of Public Order. The newly created 
Department of Security dealt with the protection of classified information, running a secret office 
as well as dealing with ICT security and defense matters. 

However, pursuant to the Act of 9th November 2017 on the amendment of the act on certain rights 
of the employees of the office servicing the minister responsible for internal affairs as well as officers 
and employees of offices supervised by the minister, the Prime Minister by the way of the regulation 
of 22nd January 2018 created the Office for Internal Oversight at the Ministry of the Interior and 
Administration. So far, in the services subordinate to the Minister, there was the so-called internal 
policy in the form of internal affairs offices, which dealt with the detection of crimes committed by 
officers, especially those of a corrupt nature, participation in organized crime groups or activities 
inconsistent with police ethics or border guard ethics. In these cases, they could perform operational 
and reconnaissance activities with the use of all methods of operational work. After the changes, 
the function of the special ministerial internal service for the operational control of the Police, 
Border Guard, State Fire Service and the State Protection Service was to be performed by the Office 
for Internal Oversight of the Ministry of the Interior. Responsibility for managing this organizational 
unit of the ministry was given to the Bureau Inspector as an internal body reporting to the minister. 

His or her tasks included: 
1. supporting the minister competent for internal affairs in activities related to the enforcement of 

activities in accordance with the law and the principles of ethics in the Police, Border Guard, the 
Government Protection Bureau and the State Fire Service, in connection with the need to ensure 
the observance of human and citizen rights and freedoms and revealing irregularities in this regard;  

2. verifying information, on the basis of information, including information marked with a 
classification clause, held by services and entities subordinate to or supervised by the Prime 
Minister, the minister responsible for internal affairs, the minister responsible for public finance, 
the Minister of National Defense and the Minister of Justice, and data contained in the files, 
registers, records and databases kept by them, including those marked as top secret, regarding:  
a) candidates for the positions of commanders, heads and their deputies, directors and deputy 

directors of organizational units in the supervised entities and heads, as well as persons 
holding these positions; 

b) officers of the Police, Border Guard and the Government Protection Bureau as well as 
firefighters of the State Fire Service in connection with the planned secondment or extension 
of the secondment to perform service or tasks outside the country; 

c) candidates for appointment to the ranks of the Police Inspector General, Police Superintendent, 
Commander in Chief of the Border Guard (Deputy Commander in Chief of the Border Guard), 
Commander of the Border Guard Division (Deputy Commander of the Border Guard Division), 
Brigadier General and Major General in the Government Protection Bureau, and candidates for 
appointment to the ranks of the Commander in Chief of the State Fire Service,  

d) candidates in the case of early appointment in the corps of junior officers of the Police and 
the corps of senior Police officers, the corps of Border Guard officers and the corps of officers 
of the Government Protection Bureau and early appointment in the corps of officers of the 
State Fire Service,  

e) candidates for distinction, orders and decorations at the request of the minister competent 
for internal affairs,  

f) candidates for secondment to perform tasks in the Office for Internal Oversight, as well as 
officers of the Police, Border Guard and Government Protection Bureau, and also firefighters 
of the State Fire Service during such secondment – in the scope of the course of service or 
giving a guarantee of proper performance of tasks;  
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3. disclosing and monitoring of behavior violating the principles of professional ethics of officers 
of the Police, Border Guard and Government Protection Bureau, as well as firefighters of the 
State Fire Service;  

4. disclosing and analyzing irregularities that occurred in connection with the investigation 
activities and disciplinary proceedings in the Police, Border Guard, Government Protection 
Bureau and the State Fire Service;  

5. analyzing information concerning infringements of the law by supervised entities;  
6. analyzing and assessing operational and reconnaissance activities carried out in the Police and 

Border Guard and revealing irregularities in this area, to the extent that this does not infringe 
the competences of the prosecutor’s office and the court;  

7. identification, prevention and detection of prosecuted crimes and fiscal offenses committed by 
officers of the Police, Border Guard and the State Protection Service and firefighters of the State 
Fire Service, as well as employees of those intentional services;  

8. assessing the implementation of tasks by the Police Internal Affairs Office and the Border Guard 
Internal Affairs Office;  

9. assessing the correctness of the implementation of verification procedures and control 
procedures carried out by the Police, Border Guard, the Government Protection Bureau and the 
State Fire Service against their own officers, firefighters and employees with the meaning of the 
Act of 5th August 2010 on the protection of classified information in the scope, within which the 
competences of the Internal Security Agency are not infringed;  

10. assessing the implementation of the obligation to submit asset declarations by officers of the 
Police, Border Guard and the Government Protection Bureau, firefighters of the State Fire 
Service and employees of these services, as well as their analysis by relevant superiors to the 
extent that this does not violate the competences of the Central Anticorruption Office;  

11. analyzing and evaluating the collection and processing of personal data by the Police, Board 
Guard, the Government Protection Bureau and the State Fire Service, and disclosing irregularities 
in this respect;  

12. assessing the exercise of the power to authorize the Commander in Chief of the Police, 
Commander in Chief of the Border Guard and the Head of the Government Protection Bureau 
to provide classified information to authorized entities. 

In order to carry out these tasks, employees were equipped with a whole range of powers typical 
for secret services. 

After the introduction in 1990 the principle of autonomy of the operation of the services 
subordinate to the Minister of the Interior in order to ensure independence from political authority, 
the establishment of the Office for Internal Oversight was a unique solution for the supervision of 
the operational activities of these services by a separate entity, however, constituting only the 
status of an organizational unit of the ministry. 

The chiefs of police services (Commander in Chief of the Police), in accordance with the public 
administration system in force in Poland, are the central government administration body. 
Therefore, they are appointed by the Prime Minister, in the case of the Commander in Chief of the 
Police, at the request of the Minister of the Interior. In turn, his or her deputies are appointed by 
the Minister of the Interior at the request of Commander in Chief of the Police. There are no formal 
requirements for candidates for these official positions in the Police Act. The Regulation of the 
Minister of the Interior of 19th June 2007 only stated that they should have higher education, officer 
training and a minimum of 7-year service experience. These are not excessive requirements. 
Therefore, they allow the Minister of the Interior to pursue a free personnel policy. 

As already mentioned, other ‘departmental’ ministers are responsible for entities with tasks in the 
area of the protection of public order and security. The Minister of the Interior occupies an almost 
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monopoly position in the area of the protection of the state’s internal security, but from the 
beginning of the political and systemic transformation after 1989 we are dealing with the traditional 
maintenance by other ministers of certain, small areas in the area of security. This is also a result of 
the progressing process of social and economic development and technological progress that cause 
new threats and the taking over certain tasks in the area of security by other departments. For many 
years, the organization of government administration was based on full freedom in shaping its scope 
of activity, which resulted in an unjustified and excessive institutional development, which resulted 
in conflicts of competence. Only the Act of 4th September 1997 on government administration 
departments systematized the organization of government administration at the central and local 
level. The principle was adopted that the entire subject area of government administration activity 
was divided into sections. The section of this administration may be headed by a ‘constitutional 
minister’. In addition to internal affairs, the minister in charge of the public finance department is 
responsible for the enforcement of customs regulations and fiscal control as well as supervision over 
fiscal control authorities. Therefore, it is responsible for the National Revenue Administration. Then, 
the minister responsible for the administration of justice is responsible for matters related to the 
enforcement of penalties and educational measures and a corrective measures adjudicated by the 
courts, and cases of post-penitentiary assistance. Therefore, it supervises the activities of the 
Central Board of the Prison Service.  

Another area where security issues can be found is transport. The minister managing this 
department is responsible for the transport of people and goods by car, rail, air and inland 
waterways. Therefore, the minister responsible for transport supervises the President of the Civil 
Aviation Authority, the General Director for National Roads and Motorways, the President of the 
Office of Rail Transport and the General Inspector of Road Transport. 

Finally, the minister in charge of the national defense department is responsible for the operation 
of the Military Police and military secret services. 

All heads of these services are appointed by the Prime Minister at the request of the competent 
minister. 

Currently, there is a multi-stakeholder governance police system in Poland. It is an integral part of 
the institutional model of internal security. 
 
Police 

From the beginning, the state Police has played a dominant role in internal security. In 1989 in 
Poland, and then in other countries of Central and Eastern Europe, total and thorough revolutionary 
economic, political and system changes took place. However, in the initial phase, the transformation 
was based on the evolution of the institutions operating in the previous system period. In the new 
situation, Polish society expected the police to be humane and look after people’s welfare, therefore 
in the Police Act of 6th April 1990 the duty to respect the dignity of citizens and to respect and protect 
human rights by policemen was emphasized. Due to the infamous experiences of the past, the 
authors of the law seriously limited the powers of a police officer. The role of the police as a ‘public 
utility’ institution and a reliable guardian was especially emphasized. Expectations going in this 
direction were connected with the importance of the necessity of a strong ‘settling’ and 
incorporating the police into the environment at the lowest level – the area of residence. Therefore, 
it was decided to establish a local police force. It should be assumed that the brutality shown by 
many in the relationship between the policeman and the citizen resulted not only from social 
alienation, but also from the feeling of weakness of the policeman in the face of everyday threats.  
The systemic police model created after 1990 in Poland consists of two segments: 
‒ Institutions implementing civilian supervision and control of the activities of police services.  
‒ Executive entities performing tasks in the area of safety and public order. 
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At the central level, the supervisory functions are performed by the minister, with the decisive 
position held by the Minister of the Interior, and to a limited extent by other heads of the ministries 
(ministers of justice, transport, national defense). In turn, at the regional level, these functions, on 
behalf of the government, are performed by the voivode in voivodeships, while at the local level, 
the local government authorities, the starost in districts, and the mayor (mayor or city president) in 
communes. 

As already mentioned, the main position as the entity responsible for the safety of citizens is still 
held by the Police. 

It operates on the basis of the Police Act of 6th April 1990, which dissolved the Citizens’ Militia and 
created the Police – a uniformed and armed formation serving the public and intended to protect 
people’s safety and to maintain public safety and order. The Act specified the scope of its tasks, 
leaving their catalogue open. It left many detailed tasks for detailed regulation to specific provisions.   

The assumption of the Act was to regulate the matters of the Police and policemen in a comprehensive 
manner. This made it a rather complex legal act, consisting of two parts. The first is a set of regulations 
concerning the organization and functioning of the Police as a state administration body that carries 
out the tasks of the state in the area of protection of public safety and order. In this respect, the Act 
was a normative act of a systemic nature. The second part is a set of regulations regulating the 
official status of a policeman. In this part, the Act is called service pragmatics, i.e. an act defining the 
rights and obligations of Police officers.   

The provisions of Chapter 3 of the Act, which more precisely defined the rights of the Police towards 
the public in the performance of their statutory tasks, were of a special nature and significance for 
citizens. The legislator divided all activities performed by the Police in order to identify, prevent and 
detect crimes and offenses into: operational and reconnaissance, investigative, administrative and 
order activities as well as activities performed at the request of the court, prosecutor, state 
administration bodies and local government. In the next part, extremely important issues were 
specified, namely the powers of policemen in performing their duties. This includes, in order, the 
powers to: check, detain, search people and premises, conduct personal inspections, and the right 
to demand the necessary assistance from state institutions, business units and citizens. Separately, 
the conditions for the use of means of coercion and firearms, as well as the rules of correspondence 
control and the use of operational techniques, were specified. There are also specific powers in the 
event of a threat to public safety or a dangerous disturbance to public order. Units and subunits of 
the Police could be used simultaneously with units of the armed forces. 

The Act emphasizes the duty of policemen to respect the dignity of citizens and to respect and protect 
human rights (Article 14 (3)). Its elaboration was included in the final provisions of chapter three.   

It should also be emphasized that the new Police Act of  1990 not only separated the Police, gave it 
a certain autonomy within the Ministry of the Interior, which was to ensure the apoliticism, but also 
gave the general administration a number of powers over the Police, unknown during the Polish 
People’s Republic. 

The current organizational system of the Police was shaped in the early 1990s as a result of the 
political changes that took place in the country at that time. Its legal basis is the Police Act, based 
on the principles developed over the years of functioning of the security and public order protection 
authorities. The organizational assumptions of the Police are best illustrated by the principles of: 
the rule of law, hierarchical subordination, basing the general organizational structure on the 
territorial division of the state, and finally the important principle of apoliticism.  

The most general directives for the functioning of all state authorities follow from the provisions of 
the Constitution2. This is the universal character of Article 7 the principle of the rule of law, which 

 
2 See the Constitution of the Republic of Poland of 2nd April 2, 1997 Journal of Laws no. 78, item 483. 
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states that public authorities in the Republic of Poland operate on the basis of the law and within 
the law. It is also expressed directly in other legal acts in the area of administrative law (e.g. Article 
6 and 7 of the Code of Administrative Procedure). The rule of law is fully applicable to the 
organization of the Police. It is the law in force that defines the entire organizational system of the 
Police, shaping its structures depending on the scope of the tasks imposed. 

The observance of the law by the Police authorities is ensured by material and formal guarantees of 
the rule of law. Material guarantees are all those statutory law institutions which define the sphere 
of activity of Police officers and define the constitutional rights of entities involved in the protection 
of public safety and order. Formal guarantees, on the other hand, are related to the functioning of 
competent state authorities, exercising various forms of control and supervision over the activities 
of the Police. As the powers granted to the Police in connection with the performance of its tasks 
are extensive, the process of controlling its activities by both internal authorities within the police 
structures and external ones, remaining beyond hierarchical subordination, is extremely important. 

The specificity of the organizational structure in the sphere of public safety and order is the strict 
subordination of lower-level authorities to superior authorities – hierarchical subordination. 
Hierarchical organization is the state of internal organization of the Police in the system of 
subordination, as well as the mutual powers and duties of the Police bodies, policemen and Police 
employees3. The type of tasks performed by these bodies determined such dependence. The central 
body of government administration, competent for the protection of public safety and order, is the 
Commander in Chief of the Police, reporting to the Minister of the Interior and Administration4. In 
the structure of the police authorities, the Commander is placed at the highest level of the 
hierarchical ladder, and therefore, within the meaning of the provisions on administrative 
procedure, in matters related to the performance of Police tasks, the Commander is a higher 
authority in relation to voivodeship and district commanders. The authority of the Commander in 
Chief also gives him or her the right to create local Police organizational units (voivodeship, district 
headquarters, police stations) and to define their detailed scopes of activity5.  

Currently, the Police is organizationally and functionally separated from other state authority 
services. Another principle on which the organizational system of the Police is based is the apolitical 
nature of the service. It ensures that a policeman is subordinate only to constitutionally determined 
state and local government authorities. Apolitical nature can be understood in two ways: narrowly 
and broadly. Usually it comes down to limiting the participation of the persons covered by it in 
political and social organizations. However, it may also mean a full ban on membership of political 
parties, depriving some public rights, especially electoral rights, the right to associate, and the right 
to exercise social control. Such a rigorous understanding of the apolitical nature of the service in the 
Police was known in the Act of 1919.  

The territorial division of the state is not the only system which the organizational structure of the 
Police is based on. It also results from statutory tasks related to the protection of public safety and 
order. According to Article 4 of the Act, the Police consists of the following types of services: 
criminal, preventive, investigative, counter-terrorist and organizational, logistic and technical 
support services for the Police. The Police also includes the judicial police and separate riot police 
and anti-terrorist sub-units, as well as training facilities – the Police Academy and police schools. 
The Commander in Chief of the Police may also establish research and development units.  

 
3 S. Płowucha, Zagadnienia prawne organizacji i funkcjonowania Policji, Szczytno 1995, p. 5. 
4  See art. Art 5 of the Police Act. 
5  See art. Art 7 of the Police Act. 
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The Article 1 of the Police Act defines the basic objectives for which the Police was established. As 
provided in paragraph 1 of this provision, the most general and overarching goal of all police 
activities is to protect the safety of people and to maintain public safety and order. 

Pursuant to the provision of Article 1 (2) of the Act, the basic tasks of the police include: 

1. Protection of human life and health and property against unlawful attacks violating these goods. 

2. Protection of public safety and order, including ensuring peace in public places and in means of 
public locations and public transport, in road traffic and in waters intended for general use. 

3. Initiating and organizing activities aimed at the prevention of committing crimes and offenses as 
well as criminogenic phenomena and cooperation in this respect with state and local authorities 
and social organizations. 

4. Detecting crimes and offenses and prosecuting perpetrators thereof. 

5. Supervision over municipal (city) guards, established on the basis of the Act, and over specialized 
armed protective formations. 

6. Control of compliance with order and administrative regulations related to public activity or 
incorporating in public places. 

7. Collaboration with the police of other countries and their international organizations on the basis 
of international agreements and arrangements and separate regulations. 

The Polish Police consists of the following corps: officers (senior and junior), warrant officers, non-
commissioned officers and privates. The staffing status of the Police is as follows: 

‒ 104 000 police vacancies, 
‒ 98 000 employees actually employed, 
‒ 26 000 civil employees. 

The police system in Poland is supplemented by the following specialized uniformed services 
reporting to ministries other than internal affairs.  

Military Police – operates on the basis of the Military Police Act of 24th August 2001 and military 
law enforcement bodies. This military formation performs the functions of the military police within 
the Armed Forces and towards civilians operating on the premises of military units. Its tasks include, 
among others:  
‒ ensuring compliance with military discipline; 
‒ protecting public order on the grounds and facilities of military units and in public places; 
‒ protecting human life and health as well as military property against attacks violating these 

properties. 

The military police is a hierarchical and centralized formation. It is headed by the Commander in 
Chief, who is the superior of all soldiers of the Military Police. It reports directly to the Minister of 
National Defense. It is not very numerous, currently there are about 3 300 soldiers in service. 

Prison Service – is a uniformed and armed formation subordinate to the Minister of Justice, having 
its own organizational structure, carrying out, in accordance with the principles set out in the 
Executive Penal Code, tasks in the area of imprisonment and pre-trial detention. It operates on the 
basis of the Prison Service Act of 9th April 2010. The basic tasks of the Prison Service include: 

‒  conducting penitentiary and resocialization interventions towards persons sentenced to 
imprisonment;  

‒  carrying out pre-trial detention in a manner securing the correct course of criminal proceedings 
for a crime or a fiscal offense; 

‒  protection of the public against perpetrators of crimes or fiscal offenses incarcerated in prisons 
and pre-trial detention centers; 

‒  ensuring order and safety in prisons and pre-trial detention centers. 
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In 2019, there were 27 000 uniformed officers employed, including 7 600 officers and almost two 
thousand civilian employees. 

Railroad Police – the rules of operation of the Railroad Police are set out in the Act of 28th March 
2003 on rail transport were imposed by the legislator on the railway managers and carriers to ensure 
law and order (it can be assumed that it is law and order) in the railway area and in trains and other 
railway vehicles. Consequently, economic entities are established jointly in agreement with the 
minister competent for transport and in consultation with the minister competent for internal 
affairs, they form a separate entity – the Railway Police to perform the function of protecting public 
safety and order in rail transport. 

Pursuant to the Act, the basic tasks of the Railway Police include: 
‒ monitoring compliance with order regulations in the railway area, trains and other railway vehicles; 
‒ protection of human life and health and property in the railway area, trains and other railway 

vehicles. 

In 2020, nearly 10,000 uniformed guards served at the Railway Police. 

The Road Transport Inspectorate operates on the basis of the Act of 6th September 2001 on road 
transport. According to the Act, the said inspectorate is intended to control compliance with the 
regulations regarding road transport and non-profit domestic and international road transport using 
motor vehicles. 

The tasks of the inspectorate include two types of activities: 
‒ control of compliance with road transport obligations or conditions; 
‒ undertaking activities related to foreign permits of the minister responsible for transport. 

Road Transport Inspectorate performs the function of a specialized police service dealing with road 
safety. It reports to the minister competent for transport. 

In addition to centralized reporting, the police services subordinate to individual government 
ministers, in Poland, there are local self-government’s order formations at the local level. Initially in 
1990, the Municipal Police was established in municipal communes, while on the basis of the 
Municipal Police Act of 29th August 1997, they may be established in all communes in the country. 
The wording ‘may be established’ used in Article 1 (1) on the Municipal Police means that the 
commune is not obliged to establish it. The functioning of the Municipal Police in cities and 
communes is therefore only one of the many permissible forms of the commune’s own task of 
protecting public order in its territory. The decision on its creation is made by the collective 
commune authority – the commune council. Currently, municipal policemen operate in 560 
communes, which means that on average every fifth commune had this type of formation. In 2008, 
the number of communes that established these policemen was 519, which proves a dynamic 
upward trend in this period. Municipal policemen in cities and communes have diverse potential 
and possibilities of action. In some communes, there are one-, two-person or maximum several-
person units, while in metropolises they are much larger. For example, in Wrocław in 2012, the 
staffing of the Municipal Police amounted to 280 officers. In 2018, the Municipal Police in Warsaw 
employed 1 802 persons, of whom 1 599 were uniformed policemen.  
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Course: Etiquette in Public Life  

Field of Study: Internal Security 

Form of classes and number of hours: lecture 15 h 

Number of ECTS credits: 1 

Learning outcomes: 

Student: 
‒ knows the basic principles of savoir vivre and their normative and cultural premises, 

‒ understands the axiological and pragmatic conditions of a tactful way of being in social 
interactions, 

‒ analyses the action in terms of the etiquette rules, 

‒ distinguishes and interprets communication and cultural codes and their social, economic and 
political context, 

‒ is able to practically apply the basic etiquette rules in public life, 

‒ is able to practically apply the basic business etiquette rules, 

‒ can modify his actions in accordance with the rules of etiquette. 
 

Evaluation methods of learning outcomes:  
discussion and preparation of a short essay 

Subject matter of the classes: 

1. Ethical and cultural determinants of human behaviour. Savoir-vivre philosophy. 

2. Precedence – the give way rule. 

3. Meetings at a dinner table – standing business parties. 

4. Communication in business – how to dress in public situations, i.e. what is dress code? Part 1. 

5. Communication in business – how to dress in public situations, i.e. what is dress code? Part 2. 

6. Communication in business – how to dress in public situations, i.e. what is dress code? Part 3. 

7. Etiquette in interpersonal communication. 

8. Good manners at work – self-presentation, public speeches and organisation of meetings. 
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Characteristics of lecture content 

Lecture 1 

Ethical and cultural determinants of human behaviour. Savoir-vivre philosophy 

1. Etiquette – introductory issues. 

2. Axiological and ethical dimension of etiquette. 

3. Socrates as the founder of European ethical thinking. 

4. Plato – the relational aspect of the human world. 

5. Concept of culture. 

6. Fundamental principles which a cultured person should base his behaviour on. 

7. Etiquette – genesis and basic terminology. 
 
Lecture 2 

Precedence – the give way rule 

1. Precedence – introductory issues: explanation of the term, short history of the issue. 

2. Precedence in private and professional life – examples. 

3. Hospitality principle: guest-host relationship. 

4. Taking a seat at a table – basic principles. 

5. Precedence in a car: 

(a) chauffeur-driven car; 

(b) owner-driven car. 

6. Precedence in a lift. 

7. Entering premises – office, lecture hall, room, shop, etc. 

8. Moving around – on the stairs and on the pavement. 

9. Speaking and giving the floor during various meetings. 

10. Placing signatures in official correspondence. 

11. Welcoming guests to an official ceremony. 
 
Lecture 3 

Meetings at a dinner table – standing business parties 

1. Adoption of the ‘glass of wine’ type – examples and the most common mistakes. 

2. Aperitif acceptance – two meanings of the term ‘aperitif’, examples and the most common 
mistakes. 

3. Cocktail party type. 

4. Do you know where the term ‘buffet’ came from? 

5. Raising toasts. 

6. Basic principles for using the buffet table. 

7. Why does organisation of standing parties become more and more popular? The three most 
important reasons. 

8. A bit of psychology – are we willing to take part in business meetings with strangers? 
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9. Who can we approach? – that is, entering the room, approaching guests and joining the 
conversation. 

10. How long do we stay in one group? 

11. How do we say goodbye? 

12. Topics that should not be discussed at parties. 

13. How to courteously start a conversation when we don’t know anyone? 

14. Summary – 10 basic principles. 
 
Lecture 4  

Communication in business – how to dress in public situations, i.e. what is dress code? Part 1. 

1. Short introduction to the topic. Explanation of the proverbs: ‘clothes do not make the man’, ‘you 
cannot judge a book by its cover’ and ’fine feathers make fine birds’? 

2. What is the difference between attire and normal clothing? 

3. Influence of external appearance on people’s perception. 

4. Dress code at school – examples. 

5. How can we define dress code? 

6. Why are employers introducing dress code? 

7. Dress code in surveys. 

8. Polish law and the issue of dress code. 

9. Health and safety regulations regarding protective and work clothing. 

10. Elegance in dress. 
 
Lecture 5  

Communication in business – how to dress in public situations, i.e. what is dress code? Part 2. 

1. Short history of classic men’s fashion. 

2. Tailcoat and tuxedo – that is, fancy dress for special occasions. 

3. Process of casualisation of clothes. 

4. Why did men stop wearing hats? 

5. The basics of a modern businessman’s wardrobe: 
a) classic suit – styles, colours and proportions; 
b) trousers; 
c) classic jacket; 
d) shirt; 
e) tie; 
f) bow tie; 
g) foulard; 
h) small bow tie; 
i) plastron (ascot tie); 

6. Accessories for the jacket – what is the buttonhole and breast pocket? 

7. Leather shoes. 

8. How to choose perfect socks? 

9. Accessories. 
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Lecture 6 

Communication in business – how to dress in public situations, i.e. what is dress code? Part 3 

1. Brief history of the classic women’s business attire. 

2. Woman’s wardrobe – formal attire: 

a) elements of a women’s business attire that are not allowed at work; 

b) colours: red and pink in business; 

3. The correct elements of a woman’s business attire: 

a) additional elements that should be included in women’s business attire; 

4. Business and informal attire. 

5. Skirt or trousers? 

6. Business shirt. 

7. Does dress code also apply during hot summer? 

8. Company scarf. 

9. How should I dress for an interview? 

 
Lecture 7 

Etiquette in interpersonal communication  

1. Introduction. Cultural and social function of language. 

a) The most common mistakes in intonation. 

b) Proper Listening. 

2. Non-verbal communication. 

a) How can we define non-verbal communication? 

b) What is non-verbal behaviour? 

c) Faux pas, i.e. blunders in non-verbal communication. 

d) Disclosure Rules. 

e) Smile. 

f) Emblems. 

3. Telephone calls. 

a) Principles for conducting a telephone conversation. 

b) SMS and business situations 

c) Voicemail (answering machine). 

4. Correspondence and netiquette. 

a) Basic principles of Internet correspondence 

 

Lecture 8 

Good manners at work – self-presentation, public speeches and organisation of meetings 

1. Self-presentation. 
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a) Introducing yourself. 

b) What are the most common mistakes made during self-presentation? 

c) Business cards. 

d) Handshake. 

2. Optimal distance from the interlocutor. 

3. Correct eye contact. 

4. Public appearances. 

a) Basic mistakes. 

b) Difficult situations. 

c) How to deal with stage fright? 

d) Basic features of a good speaker. 

5. Business meetings. 

a) Types of meetings. 

b) Preparation for the meeting – the most important tips. 

 

 

Lecture 1 

Ethical and cultural determinants of human behaviour. Savoir-vivre philosophy 

 
1. Etiquette – introductory issues 

Read the following questions, think about the answer: 

What is an etiquette? What is it about? 

How do I understand the meaning of this word? 

Is it an ambiguous term? 

In colloquial language, an etiquette, among others, is sometimes referred to as: 

‒ a set of norms of behaviour in interpersonal relations; 

‒ the right way to communicate; 

‒ compliance with generally accepted standards; 

‒ good manners; 

‒ ability to adapt to the environment; 

‒ politeness, good manners; 

‒ courteousness, manners. 

Please note that etiquette implies relationality – people, as social creatures, enter into constant 
relationships and contacts with each other. Therefore, the basic assumption of etiquette is that 
these mutual relations should be based on specific norms, generally accepted principles, based on 
mutual respect and not violating the dignity of another human being. 

After reading any textbook – etiquette guide, can we say that we are already cultured people? 

https://www.proz.com/kudoz/polish-to-english/general-conversation-greetings-letters/1065329-kultura-osobista.html#2565517
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Do we automatically become cultured people when we put ourselves in the hands of contemporary 
image creators, public speaking specialists and stylists? 

We can answer ‘YES’ or ‘NO’ to the above questions. 

The vast majority of people, however, answer ‘NO’, intuitively perceiving a certain insufficiency of 
the actions taken, a certain deficiency related to fundamental issues, on which over the centuries 
the principles of conduct and behaviour of a courteous person have been established. 

Please consider the justification for the answer ‘NO’ to the above questions. 
1. No, because knowledge is not the same as application (skill). A courteous person not only knows 

how to act, but also acts according to the norms. 

2. No, because good education (1) gives the ability to flexibly adapt norms to the situation, (2) 
instills values into people. Very often, ‘interpersonal relationship training’ is aimed at making a 
good impression and manipulating others. The goal of the courteous person is not to impress or 
overpower, but to show respect. 

 
 
2. Axiological and ethical dimension of etiquette 

When educating ourselves on the principles of etiquette, we should pay attention to the sphere of 
values present in the life of every person. The branch of philosophy dealing with values is axiology. 
Axiology (Greek axios – worthy, valuable + Greek logos – word, science) – literally ‘science about 
worthy, valuable things’, otherwise – science about values. 

Thus, axiology determines everything that is worthy, valuable, desirable for a given individual, what 
is the purpose of his actions, it defines the needs and attitudes realised in individual and social life. 

To better understand the issues of values in human life, let’s go back to the beginnings of European 
culture, to Ancient Greece – known as the cradle of European civilization. It was then that ethics 
was born, which then – through the civilization of Ancient Rome and Christian culture, entered     
the European consciousness for good, becoming the basis of human thinking and behaviour 
towards: another person, family, society, determined authority, administrative structures, etc., thus 
strengthening mutual interactions and interpersonal relations. 

In Ancient Greece, an intellectual analysis of the problem of values in human life began. 

Etymologically, the term ‘ethics’ comes from the Greek word ‘ethos’. 

The term ethos originally meant: 
1. Custom, habit, tradition. 
2. Permanent place of residence; an optimal living space, the best for every human being, in which a 
person can become himself, feels safe, can develop in a free and unrestricted way, can self-realise 
(ethos was understood as a household). Over time, the latter meaning was transformed, metamor-
phosed, and the term ethos took on the meaning of ‘constant’ behaviour, especially in reference to 
people. My relationship to another human being, my interpersonal relationship, is therefore based 
on values, on the axiology which is the basis of the culture in which I live. 
 
 
3. Socrates as the founder of European ethical thinking 

The ancient philosopher Socrates is assumed to be the founder of European ethical thinking. 
Socrates (469-399 BC) – Greek philosopher, Athenian, considered one of the main figures of ancient 
philosophy. Socrates dealt almost exclusively with the philosophy of morality and the philosophy of 
the human being. 
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One of the basic concepts of the human person in antiquity was the concept of virtue (arete). The 
ancient Greeks understood this concept in a specific way, different from ours – as e.g. physical 
prowess, bravery, fitness, or proficiency in performing professional activities – so it was a 
completely relative advantage (different for men and women, a mature man and a young man). 

Socrates, for the first time in history, looked at the problem of virtue from a different point of view: 
1/ he pointed out the advantages that are not relative, but common to all people (justice, 

courage, self-control), 

2/ he created a new concept of virtue by distinguishing special moral virtues among the virtues 
of man. 

According to Socrates, laws concerning moral virtue, although unwritten, are more permanent than 
written laws, they derive from the very nature of things, not from a human institution, and are 
therefore universal everywhere. 

There is also a hierarchy of goods – at the top there are moral goods – which are the proper object 
of ethics (for which Socrates is called the creator of ethics) – one should sacrifice inferior goods 
(money, fame) and even one’s own life for them. 

The relational nature of man along with the norms or values (virtues) that should be implemented 
depending on the social functions performed were also analysed by other ancient philosophers (e.g. 
Sophists, Plato, Aristotle). 
 
 

4. Plato – the relational aspect of the human world 

The ancient philosopher Plato (427-347 B.C.E.) believed that man was composed of two separate, 
unconnected elements. One is the body, the other is the soul. 

According to Plato, there are 3 elements in the human soul: 
1/ appetitive (sensual and lustful, the sphere of instincts and needs); this part of the soul is also 

possessed by plants. Moderation is a virtue. This part of the soul dominates in people who 
focus their activity on gathering, for example, merchants, farmers; 

2/ spirited (rash – the sphere of emotions), animals also have this part of the soul. Courage is 
virtue. This part of the soul is dominant in the conquering people – warriors, politicians; 

3/ rational – the rational soul is what distinguishes man from animate nature. Wisdom is a virtue. 
This part of the soul dominates in philosophers who tend to understand the world, their 
driving force is not greed or the will to fame, but GENERAL GOOD. 

The virtue that binds all parts of the soul is justice. 

It is the theory of the four virtues, sometimes called cardinal: 
(1) moderation, 
(2) courage, 
(3) wisdom, 
(4) justice. 

When each part of the soul realises the virtue assigned to it – the whole soul achieves a state of 
balance and harmony, and thus man, as a relational being, can fulfill his mission in society, 
respecting others and respecting generally accepted social principles, both culturally and legally 
conditioned. 

Cultural definitions define values as, among others, desirable goods, beliefs, judgments, which 
constitute ‘the criterion determining the behaviour of an individual within a group’. 
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5. The concept of culture 

Read the following questions, think about the answer: 

‒ How can we define the word culture? 

‒ Do we know its etymology? 

‒ How do we understand this term today? 

‒ Do we understand the ambiguity of this word? 

The term culture comes from the Latin word: colere – to cultivate (the land), nurture, improve, care. 

Today, the term culture is usually defined as: human activity and works as a meaning of personal, 
rational and free being. Thus, only man is a being: (1) personal (he is a person), (2) rational (as the 
only being among all animate nature he has reason), (3) free (man has free will, which is governed 
by reason). The expression culture originally in ancient Rome meant farming (later the term agri-
cultura came to be used to denote cultivation of the land); 

Already in ancient times – from Cicero (106-43 BCE), who was an outstanding politician, Roman 
orator, promoter of Greek philosophy, the expression culture was understood as a manifestation of 
activities in the spiritual sphere (animi cultura), as the ennoblement of the human spirit. This 
understanding of the term culture was a continuation of what the ancient Greeks called paideia 
(comprehensive ‘cultivation’, rational upbringing of man in an individual and social aspect). 

So how to understand the ambiguity of the term culture? On the one hand, it meant (1) farming, 
the hard, physical work of a farmer as toil and drudgery, and on the other hand (2) the 
ennoblement of the human spirit, science, and the inner improvement of the human individual. On 
the surface, these two approaches seem to contradict each other. 

However, if we take a closer look at ancient civilizations, this contradiction will be eliminated by 
explanation. Ancient Greeks, like the Romans, if they used metaphors – they were most often 
associated with the environment, nature and agriculture. Ancient man was subject to the rhythm 
not only of the times of the day, but above all of the seasons, which – being closely related to 
agriculture, vegetation – determined the time of work and rest, the time of sowing, cultivation of 
crops and the time of abundant harvest, the time of major national holidays, joyful processions in 
honor of the goddess Demeter or god Dionysus. 

Therefore – explaining the ambiguity of the ancient understanding of the term culture – just as a 
farmer would go out into a plowed field in spring, he would throw seeds from which plants would 
then germinate, pulling weeds and cultivating the land, taking care of the optimal conditions for the 
entire vegetation process, in order to finally harvest and enjoy the fruits of his work, just like a man 
in his life – he should ‘nurture his spirit’, throw a ‘seed’ on him – by learning new skills, expanding his 
knowledge, developing talents, acquiring competences. It is a difficult and arduous process, and – like 
the work of a farmer – it is a toil. However, if a person takes up this challenge – and as a consequence 
reaps an ‘abundant harvest’ – in mature life he will be perceived as a wise and competent person, 
other people will seek his good advice, he will be widely respected for his knowledge and skills. 

From the very beginning, everything that is included in the concept of culture was the participation 
of the human being only – as the only personal, rational being. Since we are human, cultural 
behaviour is our ‘biological necessity’. ‘Culture is an expression of man. It is human confirmation. 
Man creates it – and creates himself through it’ (John Paul II) – only man creates culture and is 
responsible for its ‘quality’ ‒ the way we create culture for ourselves, is the way our life will look like 
(we can become victims of the culture we have created for ourselves). Thus, our daily life choices, 
the axiology (world of values) that we will admit to our lives and our involvement in social life are 
not indifferent. And only we ourselves, as people using reason, take full responsibility for it, along 
with the consequences of our freedom. 
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6. Fundamental principles which a well-behaved person should base their behaviour on: 

1. Honesty and integrity; 

2. Precedence (give way rule); 

3. Respect for other people; 

4. Perfectionism; 

5. Nobility and generosity; 

6. Moderation; 

7. Principle of adaptation. 

1. Honesty and integrity – both ethical and cultural norms are also inseparable from the principles 
of etiquette. This kind of life without falsehoods, lies and pretenses, is a philosophy of a righteous 
life, it is also the ability to remain silent and take into account the circumstances in which 
subjectively understood ‘truth’ or ‘honesty’ can hurt another person. 

Example: a young person living in a happy, safe family suddenly learns from a ‘kind’ person that he 
was adopted as an infant. In an instant, her safe world may fall into ruins, depression may appear, 
this information may lead to various types of misfortunes, it may break relations with her family, so 
the consequences may be multifaceted and serious. Speaking of honesty, in the sense of etiquette, 
we should always take into account the situation of the other person (‘what goes around comes 
around’). 

2. Precedence (give way rule) – in business situations it is determined by the rank and status of a 
given person, in private situations – by age and gender (this is the basic difference between 
business etiquette, and social etiquette). The exception is when someone is our client – the client 
will always come first (regardless of his position in work or society). 

3. Respect shown to other people – is the basis of all principles, respecting other people’s feelings, 
showing them good, support, help, respecting the dignity of another person, especially the weaker 
and dependent on us. No culture can exist and develop creatively without respect. 

Contemporary culture is unfortunately sometimes referred to as ‘culture without respect’, 
sometimes ‘axiological chaos’. A progressive atrophy of respect can be observed in social life. 

Example: ‘entertainment’ programmes in which the hosts make fun of people with incapacities or 
disabilities, public people’s failure to respect the feelings of people affected by misfortunes (death, 
natural disasters, wars), making fun of colleagues, etc. 

4. Perfectionism – this is a term that many people fear (according to the principle that ‘nobody is 
perfect’), misinterpreting its meaning. If we undertake any activity – at the university, at work – 
performing official duties, or in family or social life, then we should do it the best we can, to the 
best of our abilities. 

Example 1. We are implementing an educational project in a group of four. Everyone is assigned to 
the tasks according to their competences, and the end result and the subsequent bonus depend on 
the work of each group member. The first person will complete the task at 90%, explaining family 
problems, the second – 70% – health problems, the third – 80% – overwork and lack of appropriate 
competences. How much work will the fourth person – the most conscientious person – who cares 
about the final success and bonuses – have to put into the project? His 100% plus an additional 60% 
of the work not done by his colleagues. So the first 3 people acted unfairly by using the 4th person. 
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Example 2. Person X has appendicitis, goes to the hospital for the emergency room, needs surgery. 
How many % of their capabilities should the medical team work during the surgery? The obvious 
answer seems to be that 100% – for the surgery to be successful, the patient must survive and heal. 
If one of the staff worked at 90%, an infection could occur, a surgical tool could be sewn in the 
abdomen – inadvertently – which would have serious health consequences for the patient. In a 
word, someone did not work reliably, at 100% of their capabilities and not only destroyed the work 
of the entire team, but also exposed the patient to a serious risk of loss of life or health. 

Perfectionism is not idealism, and perfection in every way – because there are no perfect people ‒ 
is honest and reliable performance of one’s duties – to the best of one’s abilities. It is the 
willingness to learn and improve competences, it is finally sharing your experience with others. 

5. Nobility and generosity – understood both in the spiritual and material dimensions; it is thinking 
about another person, the ability to share the possessions with others, but also the ability to enjoy 
other people’s successes. It is generosity in material and spiritual dimensions – ‘If you are more 
successful in life than others, build a longer table, not a higher fence.’ 

6. Moderation – is one of the most desirable values in everyday life and at the same time highly 
valued in business. Humility does not mean: belittling yourself, hiding your abilities, competences, 
talents, or neglecting your external image. Humility is opposed to ignorance, vanity, lack of 
courtesy, its opposite is pride – that is, self-exaltation, selfishness, caring only for one’s own good at 
the expense of others, treating other people in an instrumental way, often also ignoring, humiliating 
and degrading others. 

Humility should also be manifested in the external image – e.g. in clothes. 

7. Principle of adaptation – ‘regulates the differences in the use of etiquette in countries with a 
different culture’ – when travelling to a foreign country, we should familiarise ourselves with the 
basic standards used in its territory. After crossing the border of a given country, we should adapt to 
the customs, traditions and norms used there. While being in a foreign country, we cannot negate 
or criticise the habits of the hosts, let alone impose our own. There are considerable cultural 
differences between countries and some rules seem downright inapplicable. 
 
 
7. Etiquette – genesis and basic terminology 

The term ‘etiquette’ is derived from the French word étiquette, meaning ‘piece of paper’. 

The present meaning of the word most probably comes from the times of Louis XIV (17th/18th 
century) – the places in the royal gardens that were not allowed to be trodden on by anyone were 
marked with labels; this term was also used to describe small cards on which the rank of guests was 
written down one by one, so that no meeting participant had any doubts to whom he should bow; 

Gradually, the very concept of ‘etiquette’ expanded and changed its meaning, but to this day it 
concerns the norms of human behaviour – both in private and professional life. 

Most of the terms that we use in our everyday life – denoting good manners or generally accepted 
rules of behaviour – come from French: 

‒ étiquette ‒ etiquette; 

‒ bon ton – good tone, impeccable manner, proper behaviour; 

‒ savoir-vivre – knowledge of life, good manners, knowledge of social customs and forms as well 
as the rules of courtesy; 
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‒ faux-pas – false step, indiscretion, awkwardness, blunder, failure to socialise, misconduct; 

‒ elegance – this term comes from the Latin language, from ‘elegantia’: aesthetics, refinement, 
clarification, good taste, discretion; ‘Elegance is therefore beauty, grace and nobility (the 
highest quality) in appearance and behaviour’. 
 
 

Exemplary tasks 

Exercise 1. 

Imagine the following situation: guests come to the company where you work as an assistant to the 
president (representatives of another company which you do business with – a total of 2 people: 
the director and his assistant). In addition to the guests, the meeting will be attended by 3 more 
people (the president, you – as the president’s assistant and an employee of the sales department). 
You are responsible for organising the meeting. 

How will you – taking into account the principles of precedence – set all the participants in the 
meeting together at the round table? 

Exercise 2. 

Your boss delegated the task to you to organise a meeting on the occasion of the 5th anniversary of 
the company in which you work. The meeting will take the form of an official ‘cocktail’ party. In 
addition to your boss, you and eight other employees, the boss invited fifty guests to the party. 

Try to answer the following questions:  

1. What size of the venue would you have to rent? 

2. What to pay attention to when agreeing on the menu with the catering company? 

3. Will you need a list of all the people who have declared to attend the party? If YES – why? 
 

Exercise 3. 

Imagine you work as an assistant to the president in a company of several dozen employees. You 
receive the following official instruction: 

1. Call the client and make an appointment at the airport (the client arrives with an assistant, you 
have to pick up the guests and take them to the office); 

2. In the office, you are responsible for preparing the room where the talks (negotiations) with the 
client will take place – including seating all the people present at the meeting; 

3. After the talks finger food will be served, obviously with the participation of the client and their 
assistant – in the form of a buffet (cocktail party) – you are responsible for the organisation of 
this party; 

4. After the party, you must drive the guests to the hotel (or order a taxi and escort them to the car 
park); 

5. On the second day, on behalf of the president, you send a thank you note for attending the 
meeting by e-mail, along with an attachment – minutes from the meeting and arrangements 
made. 

Based on the tasks, prepare a short scenario of the visit. 
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Course: Social Communication 

Field of Study: Internal Security, Finance and Accounting 

Form of classes and number of hours: lecture 15 h, seminar 15 h 

Number of ECTS credits: 2 

Learning outcomes: 

Student: 
‒ defines the basic concept and problems of social communication, 

‒ knows the mechanisms of social influence, distinguishes between basic manipulative 
techniques, 

‒ knows the rules of communication with individual person and groups, 

‒ can logically select elements of acquired theoretical knowledge in order to interpret practical 
issues, 

‒ can recognise and interpret the basic mechanisms regulating the processes of social 
communication, 

‒ applies the principles of communication with individual person and groups and colleagues, 

‒ understands the need for continuous improvement of knowledge and social competences, 

‒ can assume appropriate social roles, cooperate in a group, and carry out individual and group 
tasks. 

 
 
Subject matter of the classes: 

Lecture: 
1. Communication concept. Communication channels and codes. Communication models. 

2. The phenomenon of conformism. Informative social influence, normative social influence. 

3. L. Festinger’s theory of cognitive dissonance. 

4. Social influence and defense against manipulation. Basic techniques of social manipulation. 

5. Communication in advertising. Man in advertising and the principle of matching. Marketing 
MIX. 

6. Assertiveness and assertive behaviour in interpersonal relations. 

7. Stereotypes, prejudices, discrimination. Effective methods of fighting prejudices. 

8. The essence of the attribution process (internal and external attributions, basic attribution 
error). 

9. Social cognition ‒ how people give meaning to the world (role of patterns, priority effect, 
freshness effect). 

 

Seminar: 
1. Communication concept. Communication channels and codes. Communication models. 
2. The phenomenon of conformism. Informative social influence, normative social influence. 

3. L. Festinger’s theory of cognitive dissonance. 

4. Social influence and defense against manipulation. Basic techniques of social manipulation. 

5. Communication in advertising. Man in advertising and the principle of matching. Marketing 
MIX. 

6. Assertiveness and assertive behaviour in interpersonal contacts. 
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7. Stereotypes, prejudices, discrimination. Effective methods of fighting prejudices. 

8. The essence of the attribution process (internal and external attributions, basic attribution 
error). 

9. Social cognition ‒ how people give meaning to the world (role of patterns, priority effect, 
freshness effect). 
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Assertiveness and assertive behaviour in interpersonal relations 

1. Short introduction 

The emergence and development of assertiveness training took place in the 1950s. Assertiveness 
training was developed as a procedure for treating patients with the ‘Inhibited personality’ 
(patients with very different ailments, such as: shyness, depression, sexual problems, 
claustrophobia were treated, they were often patients displaying disorders in the area of 
expression of feelings ‒ so the application of training from the beginning was very wide). While 
creating the concept of assertive behaviour, attention was drawn to the fact that ‘inhibited 
patients’ are afraid of such behaviour to which they are entitled as human beings (e.g. having their 
own property, expressing their own opinions). 

Assertiveness training was used to overcome the anxiety that was digesting ‘inhibited patients’ ‒ 
the training taught to react differently than anxiously to an anxiety stimulus. The first assessments 
of training effectiveness were very high ‒ 86% of patients changed their behaviour as desired. For 
comparison (patients undergoing other procedures): 

a) For example, help based on advice ‒ 44% effective, 
b) For example, non-directive therapy ‒ 32% effective. 

Due to its effectiveness, assertiveness training was quickly applied to healthy people, and 
educational assertiveness programmes began to emerge. 

The spread of assertiveness courses took place in the 1970s and 1980s ‒ assertiveness quickly 
became an important tool for training professionals in professions in which communication and 
contact with people play an important role (teachers, managers, salespersons, doctors, 
psychologists, etc.). 
 
 
2. Definitions of assertiveness 

Assertive behaviours are realised in interpersonal interactions and express: feelings, opinions, 
attitudes, wishes or rights of a given person in a direct and firm manner, but without violating the 
rights and dignity of another human being. They differ from aggressive behaviour that leads to 
feelings of injustice, hostility or a desire for rematch. 

Assertive behaviour helps us to communicate our needs, desires and feelings to other people in a 
specific and decisive way ‒ without violating in any way their rights and personal boundaries. It is 
an alternative to the three most common behaviours in interpersonal relationships: passive, 
aggressive and manipulative. 

To better understand what assertiveness is, the so-called ‘Table of interpersonal attitudes’ by 
Thomas Harris, which in a simple way illustrates the basic, most common patterns of behaviour in 
interpersonal relations (it is the so-called basic model). 

I am O.K. 
You are not O.K. 
  
I humiliate others: I need to show who is better. 
Lack of self-confidence, low self-esteem. This is a 
model aggressive behaviour. 

I am O.K. 
You are O.K. 
  
I accept my own imperfection and know that 
neither are you 
perfect. I respect myself and others. This is 
assertive behaviour. 
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I am not O.K. 
You are O.K. 
  
I see others as better than myself, more valuable, 
and I give them power (and they take advantage 
of it eagerly). This is a model passive behaviour. 

I am not O.K. 
You are not O.K. 
  
Extremely low self-esteem, loss of interest in life. 

The state of permanent frustration ‒ such a person 
is unhappy, but also ‘cares’ that others also do not 
feel well. This is manipulative behaviour. 
 

Table of interpersonal attitudes of Thomas Harris (source: J. Ferguson, Asertywność doskonała, Poznań 
1999). 

 

(1) I am OK. You are not OK. If someone follows such a pattern in interpersonal relations, he/she 
behaves aggressively. Such people focus only on meeting their own needs, consider themselves 
better, more valuable than others, they always know everything best, humiliate others and impose 
their own opinion on others. It happens that such people actually have low self-esteem ‒ and 
mask their own insecurities with aggression, attack. 

(2) I am not OK. You are ok. If someone implements such a pattern in interpersonal relations, they 
behave in a passive manner. Such a person puts the satisfaction of other people before their own 
needs. They consider themselves being of little value, are afraid of making any decisions, prefer 
someone else to decide for them (they are afraid of the consequences of their freedom), do not 
believe in themselves, do not achieve their goals. 

(3) I am not OK. You’re not OK either. If we exclude mental problems (such as depression), it will 
be a state of permanent frustration ‒ ‘the world is bad, all people are hopeless, my life is pointless, 
but yours also’ ‒ in a word, these are ‘toxic people’ (a term used by some psychotherapists), 
‘poisoning’ not only their own lives, but also the lives of people who interact with them. This is 
manipulative behaviour. 

(4) I am OK. You are also OK. This pattern in an interpersonal relationship is characteristic of 
assertiveness. Assertiveness presupposes a high level of self-awareness of an individual ‒ I have 
flaws, vices, but as a self-aware individual I work on them, I also work on myself, and I do not 
make life difficult for others by demanding acceptance (this is how an aggressive person behaves). 
Assertiveness presupposes that a person has the right to make mistakes ‒ but an assertive person 
always apologises for their mistakes, corrects them and learns from them (and they do not make 
any more such mistakes, because they are their ‘life lessons’). In addition, assertiveness includes 
an attitude of acceptance and respect shown to other people, assertiveness is also based on a 
realistic approach to oneself and one’s abilities (an assertive person sets themselves realistic goals, 
i.e. goals that they can achieve). 
 
 
3. Examples of non-assertive behaviours and their consequences 

a) Passive behaviour 

The vast majority of participants in assertiveness training show a tendency to passive behaviour 
and are unhappy with not achieving their goals, inability to achieve their own ambitions, plans and 
intentions. 

There is a psychological trap in non-assertive behaviour: if a person behaves in a passive manner, 
they can initially expect short-term rewards ‒ they are perceived as kind, polite, willing to 
compromise, as a good team member, someone who can always be relied on. 
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However, if they always says ‘yes’ in interpersonal relationships, there is a high probability that 
others will start using them ‒ they will pass additional duties on them, give them some of their 
own work. 

As a consequence, a person, always doing something for others, begins to feel frustrated, loses 
their self-esteem ‒ their self-confidence will suffer (they also have inhibitions ‒ especially when 
they have to ask someone for something ‒ passive people cannot communicate their needs, I feel 
uncomfortably, awkwardly in such a situation). 

Very quickly this primary, short-term reward fades ‒ people begin to sympathise with such a 
person, for some they will become the object of mockery, others will lose respect for them (loser). 

A passive person will be left alone with their inner anger, a sense of harm, which can lead to 
stress, depression, various types of misfortunes, breaking relationships, etc. Paradoxically, people 
very often behave passively for the sake of peace (they are afraid of the consequences of their 
actions, they do not want to take the responsibility on themselves ‒ they are afraid of the 
consequences of their own freedom). 

b) Aggressive behaviour 

If a person behaves aggressively ‒ initially they can also expect short-term rewards: they are 
admired, others notice their ‘successes’, congratulate them, envy their ‘go-aheadness’, ‘creativity’, 
admire their ‘courage’ when they unscrupulously go for someone. 

However, a conflict arises very quickly ‒ people start to fear this type of people, avoid them, 
withdraw from cooperation with them, for fear of being humiliated or aggressively criticised. 

An aggressive person in everyday life shows anger and hostility, in social situations they can be 
erratic, try to influence other people’s choices, show no respect for others, treat their co-workers 
instrumentally (objectively), ruthlessly strive to achieve their own goals (‘elbow their way to the 
top’). 

These types of situations usually lead to alienation of an aggressive person, the need to justify 
themselves, which in turn further strengthens their aggression. 

c) Ambiguously passive or aggressive behaviour 

Please note that passivity and aggression are two model, relatively easily recognisable 
manifestations of non-assertive behaviour. 

However, in life, we usually deal with more complex situations, aggression will not always take 
such an obvious form, it may be hidden, masked, and thus even more dangerous and harmful than 
typical, intrusive behaviour. 

A similar situation may occur with, at first glance, very passive people, they may in fact be skillful 
manipulators, assigning a sense of guilt and responsibility to others for everything that happens to 
them. 

In a word, the proverb: ‘Beware of the wolf in sheep’s clothing’ remains relevant. 

d) Manipulative behaviour 

Manipulative behaviour (hiding true feelings or intentions) ‒ allows people to maintain and fuel 
their own dissatisfaction and make sure that others also do not feel too well. The tool they use is 
guilt (the manipulation of guilt). 

Example. Imagine a person who at first glance looks very unhappy, constantly complains that they 
do not get what they want from others, and when asked what they want, they cannot tell. Such an 
‘unhappy’, ‘poor’ person can cause embarrassment and guilt in others. Why? Because we, for 
better or worse, put our plans into actions, of course we fail, but there are also successes in our 
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lives. Suddenly we meet a ‘poor’ person who ‘got so lost in life’. And the first thought that may 
come to our mind is: ‘we have to help them’. And at this point, this person ‘has us at hand’ and 
can manipulate us. 

What conclusions can be drawn from the above considerations? 

1. Assertiveness teaches that if we do not care about our own needs (emotional, material), we 
cannot give others ‒ because the resentment we start to feel sooner or later will most likely be 
directed against other people in the form of open or masked (manipulative) aggression aimed 
at making them feel guilty and uncomfortable. 

2. Assertiveness shows that only we ourselves can take responsibility for our feelings and the 
recognition and manifestation of our needs, so that the people we relate to can decide whether or 
not they want to satisfy them. 

3. In a word ‒ let’s communicate our needs to others, don’t expect someone to guess what we 
want. If we communicate ‒ perhaps others will respond positively to our desires and we will get 
what we want. If we do not communicate (hoping that someone will guess) ‒ we will definitely 
not get what we want. 

 
 

4. How can assertiveness be interpreted? 

‒ Assertiveness can be interpreted in many ways, but most often as: 
‒ behaviour; 
‒ self-confidence and good self-esteem; 
‒ way of communicating in interpersonal relations; 
‒ ability to self-actualise within their abilities. 

 
 
5. Assertiveness as behaviour 

By behaving assertively, we primarily control ourselves ‒ not other people. The feeling that we 
control ourselves, our emotions, and what we say, not only positively affects our well-being, but 
also affects other people. 

Please imagine the following situation. In a moment, the person who is to present the paper will 
come to the room. 

We notice a person entering the room with their head low, clutching the briefcase with the paper 
in front of them, mumbling words of greeting losing their breath, taking a seat far away in the 
corner. 

What will we think of such a person? 

Will it occur to us that someone like this will have something interesting to say? That the content 
of the paper will be important and interesting? Unfortunately, we will rather ignore such a person 
and devote more attention to them. Such a person represents a passive attitude. 

Please imagine a different behaviour ‒ a person enters the room, convinced of their importance 
and superiority, looks around the room with no objectionable eyesight, urges everyone to discuss, 
and decisively imposes their arguments on the audience. Will a person behaving in this way arouse 
our sympathy? 

Of course not, but for completely different reasons than the first one. The person behaving in this 
way represents an aggressive attitude. 
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In that case, please imagine someone who enters the room and appears to be well-organised from 
the very first moment, greets those present, smiles friendly, makes eye contact. What will we 
think of such a person? 

Most likely, we will be nice and polite to them and we will be happy to listen to the lecture they 
have prepared. And it is this person who will implement their plans in an assertive manner. 

When asked ‘are we being assertive?’ you can try to answer yourself by using various additional 
questions, for example: 

Do we make eye contact with other people when greeting us? 

Do we amicably watch strangers when we enter, for example, a lecture hall? 

Do we usually adopt an upright posture in interpersonal relationships, with our feet slightly apart? 

Do we express ourselves clearly and precisely on a daily basis, and our voice does not reveal 
unnecessary emotions? 

For example, do we show interest in other people with our smiles and answers? 

If we ourselves are not able to objectively look at our behaviour, we can ask friends to help us in 
this task. ‘By behaving in an assertive manner, we give the impression that we are comfortable 
with ourselves in the space we occupy.’ 
 
 
6. Assertiveness ‒ as self-confidence and good self-esteem 

Imagine the following situation: we are having an important conversation, we are very keen to 
defend our point of view. We show eloquence, rich arguments, but ultimately fail. It was the 
opponent’s arguments that prevailed, they turned out to be convincing for others. 

What do we feel then? Nervousness? Anger? Or is it humiliation? It happens that we rework such 
situations endlessly in our heads, we give ourselves poor feedback, coming up with various 
accurate retorts that could come out of our mouths but they did not, we are nervous that we were 
not bright enough, outspoken or not brave enough to repel the enemy’s attack. 

The more we think and ponder upon such situations, the more our self-esteem suffers, we get the 
impression that we have lost at our own will, allowing our opponent to succeed. 

Please imagine the opposite situation ‒ we were successful in an important conversation, our 
arguments turned out to be convincing for others. 

What do we feel then? We are satisfied with ourselves, we feel satisfaction. 

Let’s try to answer the question, which of these feelings last longer? 

Unfortunately, we quickly forget about the positive feeling, and the negative feeling we dwell on 
lasts forever, it hangs over us, taking away our joy and confidence. 

Assertiveness training shows that people can easily learn to raise their self-esteem. Various 
exercises serve this purpose (e.g. consciously focusing on your strengths, drawing conclusions 
from the mistakes made, and not building a sense of guilt on their basis), you can use specific 
affirmations ‒ take a piece of paper and try to write 10 sentences starting with the words: 
I am a valuable person because ………………… 

I am a valuable person because ………………… 

E.t.c. 
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Contrary to what it looks like, this is a difficult exercise ‒ we have to ‘look’ inside ourselves and 
consider what traits, among those that I have, prove that I am a valuable person, what traits make 
me a valuable person and the ones I will always have, regardless of changing external 
circumstances. 

Thanks to assertive behaviour, we can develop a healthy, realistic self-esteem. 
 
 
7. Assertiveness ‒ as a way of communicating 

a) Assertive communication presupposes directness 

When communicating in an assertive way, first of all, we say what we mean and convey it in a 
clear, simple, precise manner, without understatement. 

If we’re going to say something, we just say it, we don’t use introductions like: 
‘You might think I’m terrible saying this, but ...’ 
‘Look, I know you’re very busy, but ...’ 
‘I really always feel awkward to give you trouble, but ...’ 

Messages that begin this way give the other person the opportunity to guess what we mean and 
adopt the appropriate attitude (defensive, disrespectful, confrontational). 

It is much more effective to say directly what we want to say. By avoiding obscuring the message ‒ 
through bizarre introductions, allusions or incomprehensible, twisted argumentation. As a 
consequence we gain the respect of the interlocutor. 

b) Assertive communication implies flexibility 

Communication is most effective when the message sender adapts themselves to the message 
recipient’s situations. Of course, the point is not that you should always change the style of 
conversation in order to forcefully match our interlocutor. Flexibility implies a specific sensitivity 
and openness to others. The very way of expressing our opinions and views should also depend on 
the time and place, because there are situations when it is better not to touch on some topics. 
And if we consciously make such a choice, it will always be a manifestation of our assertiveness, 
not passivity. 

c) Assertive communication implies speaking for ourselves 

I think… In my opinion…. In my opinion ... In my understanding ... For me ... ‒ these are definitely 
more effective ways of conveying views than messages like: You are ... You have no right ... This is 
wrong ... It’s not like that ... You can’t talk like that ... 

Assertiveness presupposes that we have the right to our own opinions, but our beliefs, judgments, 
opinions are not the only right ones. People always accept comments about themselves more 
easily if we give them the form of personal views rather than universal truths. 

Examples of simple messages (but completely non-assertive) 
1. You’re driving a car badly. 
2. This blouse does not suit you at all. 
3. You can’t talk like that. (You have no right to say that). 
4. You never scrub the floor properly 

5. Yesterday evening you were terrible to me. 
6. It definitely won’t work. You should have done it differently. 

Please note that the responses to such statements will be either defensive or take a form of a 
confrontation. However, if we try to give them a personal tone ‒ then the recipient of the message 
will feel less threatened and will most likely be more open to what we want to convey to them. 
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Here are examples of how you can turn these sentences into assertive ones: 
1. I think you drive too fast sometimes, it doesn’t always feel safe when you are driving. 
2. In my opinion, you look better in other colours. 
3. I do not agree with what you say, I have a different opinion on this subject. 
4. Maybe I’ll explain how I clean the floor. 
5. I was hurt because of your behaviour towards me yesterday. 
6. I would approach it a bit differently. Have you thought of doing it this way... 

Please note that such statements will not be read by the recipient of the message as an attempt to 
attack, humiliate or nag, and the recipient will most likely listen to what we have to say. 

d) Assertive communication presupposes emotional control ‒ self-control 
It is very difficult to be assertive when, for example, we are scared, trembling with anger or 
clenching our fists. It has been known for a long time that we communicate not only with words ‒ 
body language (speech of gestures) plays a huge role. So by controlling the style of our speech ‒ 
the tone and intensity of our voice, we can make our speech less emotional ‒ and then we will 
definitely be perceived as more credible people. 

e) The last element of assertive communication ‒ listening 

Listening is a very important, unfortunately most overlooked, aspect of communication. People 
most often listen either inattentively (distracted by various thoughts or issues around them) or 
selectively (we accept only what we want to hear). 

Assertiveness teaches that we should refrain from judging and revealing our emotions until the 
interlocutor has finished and we understand what he or she is saying. The most important aspect 
of assertive communication is mutual respect. Listening to a person should be as important to us 
as expressing our own views on a topic. 
 
 
8. 10 laws of assertiveness 

The basic assumption of assertiveness is the fact that every person has certain rights. Let us 
remember that the same rights apply to the person with whom we enter into an interpersonal 
relationship (source: J. Ferguson, Asertywność perfect, Poznań 1999). 

‘I believe I have the right to: 
1/ Ask for what I want. But that doesn’t mean I’ll always get it! 

2/ Express my opinion and feelings and show emotions assertively (in a way appropriate to the 
situation); 

3/ Not to be discriminated against (i.e. judged on the basis of sex, age, race, religion, etc.) ‒ be 
judged on the basis of my values; 

4/ Make decisions and bear their consequences (not let others impose their decisions on me); 

5/ Decide if I want to get involved in someone else’s problems (a caring person does not have to 
do everything for everyone, one should distinguish responsibility towards someone from 
responsibility for someone else); 

6/ Make mistakes ‒ learn from them, not build up a sense of guilt because of them (an assertive 
person fixes their mistakes); 

7/ Get what I pay for ‒ when I buy something, hire someone or use someone else’s services; 

8/ Change my decisions (if we listen to someone assertively ‒ we may come to the conclusion 
that it is not us, but they are right); 

9/ Have my privacy ‒ thoughts, place, personal matters; 
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10/ Be successful (in our society there is a tendency to belittle ourselves, almost apologising for 
our joys ‒ there is nothing wrong with showing joy)’. 

 
 
9. The most important methods of assertiveness: 

a) The ‘broken record technique’ 

The basic method of assertiveness is the so-called the ‘broken record technique’ ‒ a method for 
people who, despite our clear refusal, do not cease to put pressure on us. 

The idea of a ‘broken record’ is not to succumb to destructive emotions and at the same time to 
defend your own interests without violating the rights and dignity of another human being (at the 
same time not to spoil relations with them). 

The ‘broken record technique’ includes 2 elements: 
1/ A key sentence that is repeated firmly and calmly. 
2/ Maintaining connectionby referring to the interlocutor’s arguments and expressing one’s own 

feelings. 
 

Example: 

A: Can you lend me this economics book? 

B: No, I won’t lend you the book because you won’t give it back to me. 

A: Come on, give me a lend of this book, I will give it back to you! 

B: I understand your intentions are good, but I won’t lend you this book because you won’t give it 
back to me. 

A: I thought you were a good friend of mine. Lend it to me! 

B: I am still your friend and I like you very much, but I won’t lend you this book because you won’t 
give it back to me. 

A: I’ve been counting on you so much, won’t you help me? 

B: I understand that you have counted on me in this matter, I will be happy to help you with other 
things, but I will not lend you this book because you will not give it back to me. 

b) Assertive expression of anger 

An assertive way of expressing anger means focusing on the task of changing an undesirable 
external reality, whereby the person expressing anger does so in a way that does not violate the 
rights of others (and at the same time they allow for expressing themselves, thus for releasing the 
emotional tension). 

What strategies should you use if you are angry? 

(1) Using the ‘I’ message (we always speak on our own behalf) and (2) using the reaction grading 
process, consisting of 4 elements: 

1. provision of information (request), 
2. expressing feelings, 
3. calling for support (communicating repercussions), 
4. using the facilities (executing repercussions). 
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Example 1. 
We are sitting in a cinema and someone sways their leg tapping our chair with their shoe. 

(1) providing information (request) 
‘You are knocking on my chair, please stop, because it prevents me from watching the movie.’ 
 

(2) expression of feelings 

‘I get irritated when you knock on my chair, please stop, because it prevents me from watching the 
movie.’ 

(3) communication of repercussions  
‘If you keep knocking on my chair, I’ll call the security guard (ticket seller).’ 

(4) implementation of the previously communicated repercussions 

The vast majority of people change their behaviour after satge 1 of the procedure. However, if 
someone ignores us ‒ we go to stage 2, then 3, and stage 4 is the last resort of course. 

 
Example 2. 
Several people sit on the bench in front of the apartment building. It is summer, 10 pm, young 
people are talking loudly, laughing at their jokes. 

At one point, a woman looks out of the open window and says: ‘Could you please move or be 
quieter, because I’m just putting my baby to sleep?’ ‒ please note that this woman started the 
interaction from stage 1 of the process (she informed young people) ‒ and she will probably get an 
immediate change of this undesirable situation ‒ young people will say ‘oh, sorry’ and move to 
another place. 

Please imagine another scenario: a window opens and a angry woman peers through it and 
immediately starts yelling: ‘hooligans, what do you think you are, you know what time it is?! I’m 
calling the police right away!!!‘ ‒ please note that this time, apart from unnecessary emotions, the 
interaction starts immediately from point 3 of the procedure (the woman did not provide any 
information). What can this lead to? Most likely to a row and unnecessary exchange of views 
between her and young people who felt attacked and intimidated. 

c) Assertive refusal ‒ or how to say ‘no’ 

Assertive refusal is a clear, direct, honest and firm statement. 

It should contain the word ‘no’ and a clear indication of how we intend to proceed. 
The refusal should also include an explanation ‒ thanks to this, the interlocutor will better 
understand our conduct. 
 
 
Example 1. 
A: Will you go to the cinema with me today? 

B: No, I’m not going to the cinema with you today. I have other plans for this afternoon. 

Example 2. 
A: Will you be attending the meeting on Sunday? 

B: No, I will not be at the meeting on Sunday. This week I am going to visit my grandparents with 
my family. 

Sometimes people fear that their refusal will be taken as a signal of dislike or a desire to move 
away (end the relationship). To avoid this, in an assertive refusal, a comment may be added to 
support the relationship. 
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Example 1. 
A: Will you go to the cinema with me today? 

B: No, I’m not going to the cinema with you today. I have other plans for this afternoon. But I 
would love to come with you next week. 
 

Example 2. 
A: Will you be attending the meeting on Sunday? 

B: No, I will not be at the meeting on Sunday. This week I am going to visit my grandparents with 
my family. But I’ll try to come in two weeks. 
 
d) Assertive expression of own opinions and beliefs ‒ acceptance of the pluralism of opinions, as 

the implementation of the attitude: ‘I’m OK. ‒ You’re OK too.’ 
 

Techniques for sticking to one’s beliefs in a situation of strong pressure for change: 

Sharing a disagreement: ‘I see we disagree on this’; 

Presenting an attitude of acceptance for a divergent opinion: ‘I understand that you have such an 
opinion on this matter...’, 

‘It’s very interesting that you see the problem that way’; 

Appealing to oneself: ‘for me, her beauty is delightful’; 

Avoiding the trap of multiplying arguments (for or against); 

Exposing allusive arguments: we come back from the store satisfied, with a new jacket, we meet a 
friend who comments on our purchase: ‘Wasn’t there anything better in that store?’ At this point, 
instead of wondering what they mean and feeling ‘awkward’, it is worth asking them a question: 
‘do you mean that I have no taste?’ 
 
Examples of pro-assertive sentences 

Focusing on positive experiences: ‘I have had success in many things in my life’; ‘There are people 
who are willing to listen to what I have to say’; ‘I have many strengths’, 

Appealing to a person’s rights as a human being: ‘I have a right to be angry.’ 
 
 
Check Questions: 

1. How can assertiveness be defined? 

2. Discuss Thomas Harris’s table of interpersonal attitudes: 

a) What are passive behaviours characterised by? 

b) What is aggressive behaviour? 

c) What are manipulative behaviours? 

3. How can we interpret assertiveness? 

4. What is assertive communication? 

5. What is the ‘broken record’ method? 

6. How to express your anger assertively? 

7. How to say ‘no’, or how do we assertively refuse? 
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Course: Introduction to Semiology 

Field of Study: Philology (also as elective course for students from other fields of study) 

Form of classes and number of hours: lecture 15 h 

Number of ECTS credits: 1 

Learning outcomes: 

Student: 
‒ knows the relationship of semiology with other humanistic disciplines, especially with 

linguistics, 

‒ has basic knowledge of the main paradigms of semiology, 

‒ knows the structure and functions of signs, character codes and communication, 

‒ analyses the cultural message (literary, philosophical, colloquial discourse) identifying and 
correctly interpreting the syntactic, semantic, pragmatic and communicative functions, 

‒ can interpret cultural and social phenomena (art, colloquial and political discourse) in the 
perspective of sign systems and their permutations, 

‒ is aware of the cultural importance of sign systems. 
 

Evaluation methods of learning outcomes:  
Discussion and preparation of a short essay 

Subject matter of the classes: 

1. Semiology ‒ definition, genesis, cognitive specificity. 

2. Sign and symbol functions. 

3. Ideal types and their application in the humanities and social sciences. 

4. Symbolic hermeneutics of culture on the example of selected aspects of Friedrich Nietzsche’s 
philosophy. 

5. Selected problems of name logic. 

6. Selected problems of propositional logic. 
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Symbolic hermeneutics of culture on the example of selected aspects of the philosophy of 
Friedrich Nietzsche (Beauty and Ugliness. Appearance and Truth. Apollo and Dionysus) – 
an outline with tasks 
 
 

1. Etymology of the word symbol 

The Greek word σύμβολον (sýmbolon) meant a small object of clay, bone, wood, or metal that was 
split in half when concluding an agreement, such as a plate or ring. The halves were the hallmark of 
two people who had a bond – friendship, kinship, interests, duties, feelings. The verb συμβάλλω 
(symbállō) meant ‘I gather’ or ‘I compare, put together, combine’. 
 
 

2. Distinguishing a symbol from a sign – Edmund Leach 

•  Signs belong to the same communication context. 

• Symbols belong to different communication contexts. 

• They establish a relationship between sense representation, concept (meaning) and object (see 
the Ogden-Richards triangle) 

• Due to the similarity to the object, there are: arbitrary symbols (no similarity), e.g. water is a 
symbol of the unconscious, fire of transformation and iconicity (there is a planned similarity), 
e.g. map, road sign – information about the route. 

 

Task no. 1. There are symbols related to the main religions below (Fig. 1). Assign each of the symbols 
to a specific religion and give a brief description of the meaning. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.     
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3. Description of symbols 

Aspect Characteristic 

Visual (material) It has a structure based on basic (archetypal) graphic and spatial 
systems 

Structural It combines opposing elements (e.g., mountains, life-death) in a 
dynamic relationship (the so-called contradictory potential and 
dynamics) 

Semantic It implies a holistic meaning, presents the sense of reality in its basic 
dimension 

Syntactic It enters into a relationship with other symbolic forms, creating a 
symbolic universe 

Existential It presents the meaning of human life (and death) 

Emotional It is related to the depth of experience, evokes clearly visible emotions, 
e.g. anger, joy, anxiety, fear. 

Imaginative It initiates the activity of the imagination, it somehow spontaneously 
merges with other representations. 

Narrative It is related to the story, the narrative scheme encoding its basic 
meaning: e.g. the cross in Christianity with the evangelical description of 
the Passion of Christ 

Discursive It is one of the basic components of discourse in the sphere of 
organising meaning, understanding life and the world 

Interpretative It is open to synthesis with new units of sense, it allows for a ‘new’ 
reading of oneself and the changing reality 

Socio-institutional It is associated with social practices (with the functioning of 
institutions), guaranteeing their continuity, as well as the institutional 
identity of the individual and group 

Normative-imperative It marks the difference between good and evil and obliges to specific 
actions, coding specific patterns of behaviour 

Transformational It allows the meaning to be modified, enriched and reinterpreted 

 
 
4. Concepts and symbols – comments 

Concepts are general, they are clear in terms of content and follow the laws of logic. The relationship 
between the content and the scope is as follows: the larger the scope is, the poorer their content 
is. For example, the concept of man has a greater scope than the concept of a man and the concept 
of a man has a greater scope than the concept of a man living in Nysa. A man living in Nysa has more 
features than a man in general, a human or a living being. Concepts enable the description, analysis 
and transformation of reality. 

Symbols, in turn, connect the general aspect with the specific aspect. Unlike the concepts, they go 
beyond the principle of non-contradiction, i.e. they combine mutually exclusive features, e.g. life 
and death, humanity and divinity. Contrary to notions, they bind a person with reality and at the 
same time enable it to be understood as a whole. 
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Symbols play a special role in the religious sphere, linking the visible with the invisible, man with the 
sacred, in art and philosophy. They are also present in politics and economy (e.g. logos, 
advertisements). 

 
 
5. Scheme of symbolic dynamism and semantic synthesis (semiosis) based on F. Nietzsche’s The 

Birth of Tragedy 

1. Symbols allow to organise reality into opposing pairs of opposites: dark-light, evil-good, life-death. 
Doric Apollo and Orgiastic Dionysus are such opposing and mutually repulsive symbolic forms                     
(Fig. 2). 

Figure 2.   

 

2. Opposing symbols enter into a relationship that leads to a meaning-narrative interference (Fig. 3). 

 

Figure 3.       

 

3. As a result, they constitute a synthetic figure that unites opposing features. In the discussed case 
it is the figure of a tragic hero, combining opposites – power and fall, like Oedipus and Prometheus 
(Fig. 4). 

 

Figure 4.  

 

 

6. Hermeneutics – genesis, contexts 

Hermeneutics (from the Greek ἑρμηνεύειν – to explain, interpret; from Hermes as the messenger 
of the gods) – the art of interpreting literary texts, initiated in ancient Greece. 
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Initially, hermeneutics was the interpretation of sacred texts (biblical hermeneutics, theological 
hermeneutics). Friedrich Schleiermacher (1768-1834) was the first to postulate that all texts should 
be encompassed by hermeneutic exegesis. Umberto Eco calls St. Augustine of Hippo, who allegedly 
recommends comparing Bible translations. 

Hermeneutics serves the art of understanding and interpreting cultural products such as language, 
text, word. Hermeneutics in Martin Heidegger and Hans Georg Gadamer became the link between 
philosophy and the understanding of existence, the main component of the ontological structure of 
understanding as such. Hermeneutics also functions in cultural anthropology. Hermeneutics is the 
art of understanding and self-understanding through the interpretation of cultural products. 
 
 
7. Nietzsche’s hermeneutic method 

1. Identification of the antinomies of the present day. 

2. Transfer them to the point of genesis, describing their genealogy. 

3. Treating ancient culture as a model for contemporary culture. 

4. Accepting that the perfect type of culture is the unity of opposing symbolic forms – Dionysus and 
Apollo (Greek tragedy). 

5. Describing the destructive element (Socrates) responsible for the decomposition of Greek 
tragedy, the birth of rationalism and the emergence of contemporary antinomies. 

6. Modification of contemporary culture, transforming a theoretical man into a tragic man by 
revitalising the myth (the Apollonian, Dionysian-Apollonian, pre-Christian Germanic myth about 
a suffering hero – in The Birth of Tragedy this is the myth that forms the basis of Wagner’s 
tetralogy The Ring of the Nibelungen) and music (Dionysian element, Beethoven and Wagner). 
Immanuel Kant’s criticism leads to self-limitation of Socratism (recognition of the limits of 
science, cognitive optimism) and a turn to tragic wisdom. 

7. Reversing the process of regressive transformation of culture into progressive one, through steps 
‘backwards’ towards pagan sources of culture. 

 

Model of synthetic symbolism in Greek culture (Fig. 5) 
 

Figure 5.  
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Diagram of the breaking of the symbolic unity of Apollo and Dionysus by Socrates, Euripides (the 
primacy of science over wisdom, concept over symbol, parts over whole) (Fig. 6). 

 

Figure 6.  

 

 

Diagram of the transformation of Socratism into 19th-century pessimism and nihilism (Fig. 7). 

Figure 7.  

 

 

The process of development and decline of Greek culture (Fig. 8). 

Figure 8.  



Introduction to Semiology 

396 

 

Nietzsche’s project of revitalising contemporary culture by introducing the myth of the suffering 
hero (Fig. 9-10). 
 

Figure 9.       

 

 

Figure 10.  

 

 

8. Life, ugliness and a work of art 

For Nietzsche, life is the unity of suffering and joy, birth and dying, it is the power (will), a creative 
and destructive excess that appears through the disturbance of principium individuationis 
(harmony, order, measure). The interpretation of the world should be based on its basic – 
obliterated by rationalism (cognitive optimism) and Christianity (salvation) – experience as the unity 
of opposites, the ontic primacy of negative states, i.e. destruction, ugliness, disharmony, and suffering. 
Art plays a special role in making this experience present or presenting it. Aesthetic values 
communicate the energy of life – lower or increase the will to live (will to power) 

Art transforms life: 
a) by negating and humiliating it (Christian art, decadent); 
b) by creating an illusion of beauty (Apollonian art); 
c) through its affirmation (Dionysian art). 
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Ugliness as a positive (acute) aesthetic value is characterised (based on the concept of Mieczysław 
Wallis, ‘Gentle and impressive aesthetic values’) as: 
a) heterogeneity of the aesthetic experience, 

b) dynamic experience combining the negative aspect and the positive aspect: horror, 
unpleasantness, a sense of littleness, terror, disgust and intoxication, excitement, ecstasy 
(pleasure comes from overcoming the initial pain, ‘a good fortune drawn even from pain’ ‒ 
Nietzsche), 

c) intensity of impact: they dazzle, amaze, surprise, overwhelm, shock, terrify, 

d) dynamics, disharmony, exaggeration, contrasts, sudden transitions, conflicts, opacity, openness, 
perspective shortcuts, heterogeneous texture, sweeping, 

e) damaged, worn-out bodies, old age, suffering, disease, characteristic and expressive ugliness, 

f) nature wild, violent, untamed: swollen rivers, high mountains, forests, storms, raging seas 

g) types of acute values: sublime, heroism, monumentality, majesty, tragedy, expressive ugliness, 
characteristic ugliness, characteristic, weirdness, macabre, horror, grotesque, comedy, 

h) the works of art are dominated by themes related to intense and drastic experiences, the 
introduction of pathos and disharmony to calm themes. 

 

Task no. 2. On the basis of Rafael’s ‘Transfiguration’ and selected paintings by Van Gogh, Rubens, 
Witkacy, please indicate the way of presenting impressive values and their connection with ugliness. 
 
Task no. 3. Please read the chapter ‘Apollonian and Dionysian’ from the book titled ‘On Beauty. 
History of a Western Idea’ (Eco, Umberto ed. (2004), On Beauty. History of a Western Idea. Transl. 
A. McEwen. London: Secher&Warburg, pp. 53-58). Characterise the difference between Apollonian 
Beauty and Dionisiac Beauty. 
 
 
9. Beauty and ugliness in the context of life and aesthetics (after Friedrich Nietzsche) 
 

Ugliness with negative 
aesthetic value 

Beauty 
(Apollonian Beauty) 

Ugliness with a  
positive aesthetic value   

(Dionysian Beauty) 

Lack Moderation Excess  

Disharmony based on scarcity Harmony Disharmony based on excess 

Weakness Calm, Tranquility Power 

Life decay Unreality Excess life 

Weakening of the will to live Suspension of the will to live Strengthening the will to live 

Negation of life Affirmation of what is 
beautiful, the beauty of divine 
beings 

Affirmation of life in its entirety 

Nihilistic art Apollonian Art Dionysian art 
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10. Friedrich Nietzsche (1844-1900): inspirations, work, basic ideas 

• Classical philology (chthonic and Olympic deities), 

• Philosophy of Arthur Schopenhauer (1788-1860) (the world is on the one hand a ‘blind’ will, 
and on the other a rational representation; blind will, materialising in an individual existence, 
causes recurrent suffering), 

• Richard Wagner (1813-1883) as an artist and art theorist (restoring a tragedy based on a 
national myth). 

Selected works by Nietzsche: 
• The Birth of Tragedy, 
• Beyond Good and Evil, 
• Thus Will Zarathustra Say, 
• The Will to Power (edited by Nietzsche’s sister, Elizabeth). 

Diagnosis of contemporary culture: technical, social and scientific progress initiated by rationalist 
philosophy leads to the collapse of culture (art), to shaping a one-sided man (scientist, businessman, 
artist), to hedonism, nihilism (loss of the meaning of life) and to the ‘death of God’ (the 
disappearance of the sacred): ‘Now place an abstract man beside this type of mythical culture 
[Greek culture in the tragic period – T. D.], without guidance from myth, abstract education, abstract 
morality, abstract law, the abstract state; consider the rule-less wandering of artistic fantasy, 
unbridled by the indigenous myth; think of culture which has no secure and sacred place of origin 
and which is condemned to exhaust every possibility and to seek merge of nourishment from all 
other cultures; that is the present, the result of Socratism’s determination to destroy myth. Now 
mythless man stands there, surrounded by every past there has ever been, eternally hungry, 
scraping and digging in a search for roots, even if he has to dig to them for the most distant 
antiquities’ (Friedrich, Nietzsche (2007), The Birth of Tragedy. Transl. Ronald Speirs. Cambridge: 
Cambridge University Press, pp. 108-109). 
 
Task no. 4. Please complete the above information about F. Nietzsche and his concept, and answer 
the questions below on the basis of: Nietzsche (The School of Life) ‒ 

https://www.youtube.com/watch?v=wHWbZmg2hzU 

How can you become a superman? 

Why is Nietzsche criticising Christianity? 

According to Nietzsche, what values does Christianity reject? 

Why does Nietzsche reject alcohol (drugs)? 

What cultural phenomena distinguish the nineteenth century? 

 
 
11. The genesis of tragedy as a model of shaping a holistic culture 

Two types of altered states of (aesthetic) consciousness: 

1. Apollonian dream – the world appears as order, beauty, harmony, and man sees gods as perfect 
individuals (affirmation of existence in appearances – the mythology of Olympic deities). 

2. Dionysian intoxication – the world appears as one of pleasure and suffering, and man becomes a 
‘suffering’ deity (negation of individual existence, ‘wisdom of Silenus’ – death is the gate leading 
beyond suffering). 



Tomasz DREWNIAK 

399 

Apollo ‒ son of Zeus and Leto in Greek mythology. He was born on the island of Delos. He was the 
twin brother of Artemis. Considered as the god of beauty, light, life, death, plague, music, fortune-
telling, truth, law, order, patron of art and poetry, guide of muses (god of inspiration, healing and 
curing, archery, bachelor and fortune-teller) in Delphi, from where he sent his inspiration. The walls 
surrounding the house of Apollo also surrounded the site of the famous Delphi oracle. 

Dionysus – in Greek mythology, the god of fertility, wild nature, vine and wine, representing his 
intoxicating and beneficial influence. He was son of Zeus and the mortal Semele. Dionysia Festivals 
were held in honor of Dionysus, his worship was performed by bacchantes who organised ecstatic 
mysteries. Great Dionysia Festival were urban, spring ceremonies, with performances of men’s and 
boys’ choirs, which gave rise to tragedy and comedy in Greek theater. Little Dionysia Festival was 
celebrated in the countryside at the end of December, when the vessels with young wine were 
opened. Dionysus was deity of fertility, guilt, ecstasy, transformation, death, unity of life and death. 

Task no. 5. Please listen to the recording and prepare a short note 

Student Philosopher: Nietzsche, Apollo & Dionysus, https://www.youtube.com/watch?v=ldj0RX3CqXA 

 
Task No. 6. Please indicate the myth about the mortality of Dionysus. 

According to Nietzsche altered states of consciousness are the basis for artistic creativity: 

1. The Apollonian dream artist overcomes the ‘darkness’ and suffering of the chthonic world, 
building the world of appearances (he sets the truth through fiction). 

2. The Dionysian artist expresses the essence of the world and the contradictions that organise it 
(joy and suffering), starting with the ‘musical mood’ (overflowing with contradiction, anxiety and 
joy). The Dionysian artist becomes a medium of ‘will’, the Absolute (articulates the pain of 
existence – Archiloch’s lyrics). 

Aesthetic delight takes place when the essence is in harmony with the phenomenon, when the truth 
appears in artistic fiction (‘Yes, sir!’). 

Apollonian art serves man, taming life through appearances. 

Dionysian art serves the Absolute (will), which ‘shines through’ in it and sees itself. The ‘Dionysian 
genius’ is the ‘eye’ of the will, without it, it would be ‘blind’. In it, man affirms the ‘core’ of life ‒ 
rising and dying. 

The Dionysian genius becomes ‘someone else’s’, transforms his ordinary identity of a ‘citizen’, 
‘specific person’ into a satire, companion of Dionysus, who watches the suffering of the deity 
himself, and at the same time transforms himself into a divine being, creative in union with life. In 
tragedy as a Dionysian-Apollonian art, opposing symbolic forms, ugliness and beauty, power and 
meanness are combined in sublime (Fig. 11). 

 

Figure 11. The creative process according to F. Nietzsche – the creator as a medium of will (will to power) 
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12. Features of tragedy: 

• Existence and man are dissonance, contradiction, disharmony. 

• Destruction, suffering, collapse of an individual (community) of special value. 

• “Destruction of what is beautiful and beautiful doom” (H. Elzenberg) 

• A negative state (destruction) does not result from the natural course of things (old age, disease), 
but happens suddenly and unexpectedly. 

• Destruction is irrevocable and often deliberately unintentional, related to a conflict of values. 

• Man meets with what overwhelms him (fate), and at the same time maintains his dignity in the 
face of suffering/loss (he is faced with fate). 

• Synthesis of experiences of an opposite nature: horror (terror) and compassion (Aristotle). 

• ‘Tragic optimism’ – acceptance of existence in its most impoverished form (Viktor Frankl). 
Suffering enriches a person, shapes his life wisdom, the ability to cope with failures. 

• The tragic hero is, according to Nietzsche, ‘the mask of Dionysus’ (Prometheus, Oedipus), an 
individual ‘wandering, striving and suffering’, recreating the ‘torn apart’ existence of Dionysus, 
the ‘suffering god’. The most outstanding man is doomed to the greatest suffering, he recreates 
the fate of the deity himself: the wisdom of Oedipus cannot make it possible to know the 
beginning of existence (therefore he becomes a patricide and incester), the creative genius of 
Prometheus (he made a man out of clay and challenged Zeus) necessarily leads to defeat 
(Prometheus fails in the confrontation with Zeus). The tragedy, then, results from the fact that 
the ignorance that corresponds to it is intertwined with knowledge, and the power of 
powerlessness with power. If you want one, you must also want another. In tragedy, the two 
sides of existence in the extreme form merge. 

• In tragedy, man belongs to a power that surpasses him (fate, destiny), and at the same time 
accepts its action. According to Nietzsche, the experience of tragedy is associated with aesthetic 
delight, with the affirmation of the world order – with the manifestation of a general rule in an 
individual case. 

• Tragedy raises the frightening absurdity of existence (everything must be destroyed, nothingness 
permeates human existence and destroys everything) to the rank of making the divine power, 
joy and affirmation present in man. 

 
Task no. 7. What is the tragedy of Oedipus, Prometheus, Antigone, Creon, Othello, Macbeth and Lord 
Jim? 

 
 
13. Summary 

Nietzsche sees symbolism as a tool for the interpretation and transformation of culture. The 
symbolic form is the basic structure of understanding the world and human self-understanding, 
which is realised through the interpretation of suffering. In it, the meaning of life, death and 
suffering is objectified. The reference to symbolic forms related to ancient culture (Dionysus, Apollo, 
Socrates) is initially intended to redefine the Germanic myth (in the spirit of Richard Wagner’s work 
as a restorer of tragedy), then extend the scope of decadence to Christianity (Dionysus against the 
Crucified). The philosopher treats the symbolism Dionysian as (1) a tool for a comparative 
interpretation of contemporary culture (the greatness of the Greeks – the fall of contemporaries), 
(2) creation of vision of an alternative culture to emphasizing Christianity (superman), (3) 
transformation of the fall (nihilism) into the source of the new world. Initially, Dionysian symbolism 
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(showing the creative fullness of life) plays a transformative role in rationalist culture (Socratism) by 
filling its gaps. In the next stage of creativity, rationalism and Christianity are treated as components 
of an anti-Dionysian, hostile to life, cultural formation. It can be seen that the symbol in question 
becomes inclusive to what is Apollonian (Dionysus becomes Apollo) and exclusive to Platonism and 
Christianity (it connects with anti-Christian symbolic forms – paganism, Renaissance, Islam, the 
figure of Antichrist, the figure of Zarathustra, superman, eternal return, the same). The steps in the 
symbolic analysis method are as follows: 

1) the opposition between Apollo and Dionysus (emphasizing the opposite aspects, mutually 
exclusive), 

2) transformation and synthesis – Delphic Apollo and Delphic Dionysus (weakening the 
opposition and creating a common content area), 

3) opposition decomposing the synthesis (Socrates and tragedy), 

4) an opposition that reconstitutes synthesis, in which the opposing elements turn towards each 
other (Socratism, national myth and music, aware of their limitations), 

5) a renewed synthesis, this time protected by Socratism, which is aware of its limits. 
 

 

List of relations between symbolic forms 

Apollo Orgiastic Dionysus Tragic Dionysus 
Socratism – platonism, 

Christianity, modern 
rationalism 

Beauty Ugliness (horror) Sublimity Perfect beauty 

Fancy Disgust and urge Unpleasantness and 
pleasure 

Happiness (eudaimonic ethics), 
‘theoretical optimism’) 

Perfection Imperfection 

 

Heroism Caring for the soul, life 
passivity, ‘Practical optimism’ 

Eternity Unity of Life and Death 
(Zagreus) 

Affirmation of the 
eternal game of 
becoming 

Contrasting the becoming 
(living) world with the ideal 
world 

Culture Nature Satire as a combination 
of nature and culture, 
culture reconciled with 
nature 

Scientist, theoretician (person 
separated from life) 

Calmness  

(self-control) 

Drunkenness 
(explosiveness, delight 
and suffering, horror) 

Aesthetic ecstasy Self-control by renouncing 
power 

Awareness Losing yourself Heroic awareness Critical distance 

Moderation Excess A tragic hero Non-tragic hero (ascetic) 

Order Chaos Affirmation of the 
becoming world 

World negation 

Stability Dynamism Eternal return and 
indestructibility of life 

Transformation of action and 
surrounding reality 
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Seeing  
(dream vision) 

Ecstasy, merging with 
the unity of pleasure 
and pain 

A tragic vision (choir, 
audience), 

Knowing the concept, seeing 
the idea, separating from the 
suffering hero 

Distance Closeness Compassion for the 
suffering hero, 
watching a tragic hero 

‘Cyclops’ – analysis that freezes 
the object, the distance 

Guise Truth Tragic fiction De-aestheticising fiction and 
subordinating it to morality 
and logic 

Logic Dissonance 
(contradiction) 

The world as a unity of 
opposites 

Logic, Socratic dialectics as the 
elimination of contradictions 

Myth A non-discursive 
experience 

Symbolically 
articulated ‘tragic view’ 

‘Theoretical View’ 

 
 
Task no. 8. 
Identify and characterise the symbolic forms that prevail in the religious and political spheres as well 
as in everyday life in your country. 
 
 
 
Lecturer: 
Tomasz Drewniak, PhD, Professor at University of Applied Sciences in Nysa  

e-mail address: tomasz.drewniak@pwsz.nysa.pl 

mailto:tomasz.drewniak@pans.nysa.pl
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Course: Business Economics (Micro) 

Field of study: Economics 

Form of classes: Regular/Online 

Number of hours: 30 h 

Number of ECTS credits: 5 

Teaching methods: Lectures (including multimodal presentations, individual projects) 

Learning outcomes: 

Business Economics is a subject involving analytical rigour. And this rigour has become more 
important in terms of the language of the subject for the students, especially when they come from 
different academic backgrounds.  

The course is designed to give a clear understanding of the present socio-economic environment, 
understanding of basic economic concepts, legal obligations, and relationship between a producer, 
consumer and service providers. The course will give a clear understanding of current business 
economic issues and the solutions of its expansion in a new environment.  

Students will be able to understand broad perspective of nature and characteristics of Business 
Economics such as: 
‒ Fundamentals, 

‒ Economic Rationale of Business Administration, 

‒ Allocation of Resources, 

‒ Microeconomic Nature, 

‒ Theory of the Firm, 

‒ Market Conditions, 

‒ Macro Settings, 

‒ Profit and Pricing, 

‒ Basis of Decision Making, 

‒ Pragmatic Approach and Socio-cultural Aspects, 

‒ Production, pricing and cost analysis. 
 

Methods of verification of learning outcomes (100%): 

‒ Class attendance & active participation (20%), 

‒ Individual/Group presentation (20%), 

‒ Individual project/Group projects (20%), 

‒ Written Examination/Oral examination (40%). 
 
 

Sources  

Basic literature on the subject 

Mahajan M., Business Economics. Nirali Prakashan, Pune, India, 2016. 

Singh S. R., Micro Economics. APH Publishing Corporation, New Delhi, India, 2015. 

Pratibha B., Business Economics. NMIMS Global Access School for Continuing Education, New Delhi, 
India, 2016.  
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Paul R., Ferguson Glenys J., Ferguson R., Rothschild R., Business Economics: The Application of Eco-
nomic Theory, Palgrave, London, 1993. 

List of websites 

https://www.icsi.edu/media/webmodules/BUSINESS%20ECONOMICS.pdf 

https://www.dphu.org/uploads/attachements/books/books_3926_0.pdf 

http://www.ddegjust.ac.in/studymaterial/bba/bba-103.pdf 

http://www.opentextbooks.org.hk/system/files/export/15/15497/pdf/Principles_of_Manage-
rial_Economics_15497.pdf 
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1. Introduction  

This course presents a brief introduction of the changing mechanism of a market economy based 
on allocation of resources and distribution of income. As we are living in a globalised world, it has 
become an integral part of our lifestyle to know the basic economic concepts and laws, even for 
day-to-day activities. And this becomes more important for those involved in any business activities. 
The concept of Business Economy is based on supply and demand methods ‒ supply only increases 
when demand increases. It simply means that customers or consumers are able to expand more as 
they are saving more which is enhancing consumers needs and producers or suppliers services in 
the market.  

In such a market scenario when service sectors are growing, all service providers are increasingly 
trying to get acquainted with basic economic relationships between the consumer, producers and 
suppliers. This is obvious because they are stakeholders and concerned about economic activities in 
that particular market. For students (national & international), the fact is that they are the player in 
such an environment and facing such experiences in the market as a student today, and will be the 
part of this market either as a producer, consumer or service provider, tomorrow. Hence, it is nec-
essary for them to understand the basic concept of economics, theories with practical experiences 
with case studies, company goals, cost factors, market conditions, and price factors. This course is 
designed by covering all such raised issues in the current socio-economic environment and chal-
lenges for businesses. 
 
1.1. Meaning, Nature & Scope of Business Economics 
The basic meaning of business economics can be understood as a subject providing a full guidance 
for understanding of market conditions, decision making mechanism and policy formulations. It also 
presents the actual business situations and practices. The measure of business economics is based 
on the application of economic concepts. It also concerns predicting economic figures like demand, 
profits, pricing, etc., which has vital importance for business communities. The nature and charac-
teristics of business economics can be summarised as follows: 

1. Business Economics is a fundamental Academic Subject. 

2. Business Economics is concerned with administration of a business ‒ Economic Rationale 
of Business Administration. 

3. Microeconomic nature. 

4. Allocation of best possible resources. 

5. Uses the concepts and principles of the theory of the firm. 

6. Market categories and conditions. 

7. Profits, pricing and efficiencies for companies. 

8. Helps to develop microlevel planning, and decision making mechanism. 

9. Business economics is a Normative Science in its nature. 

10. Business economics has status of a Natural Science. 

11. Business economics is also an Applied Science.  
 

Scope of Business Economics includes varieties of topics, and can be presented as follows: 
‒ Scarcity of resources. 

‒ Clear understanding of a company vis-a-vis the industry. 

‒ Organisation of business. 

‒ Supply and demand analysis. 

‒ Cost behaviour and understanding of production. 
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‒ Pricing and distribution.  

‒ Government policies and support. 

‒ Macroeconomic environment of business consideration. 

‒ Management and Capital circulation. 

‒ Profit analysis. 
 
1.2. Microeconomics 
Microeconomics is a branch of economics that studies the behaviour of individual households and 
companies in making decisions on the allocation of limited resources. Generally, it is applied where 
goods and services are bought and sold. For example, an individual consumer faces a problem of 
distributing his income on various commodities which he can buy within the limited range of his 
income. He wants to do this with a view to maximising his personal satisfaction. This is a micro level 
problem and equilibrium of an individual consumer forms a part of microeconomics. 

In other words, it analyses the market behaviour of individual consumers and companies in an at-
tempt to understand the decision-making process of companies and households.  
 
1.3. Micro foundations 
The term micro foundation refers to the microeconomic analysis of the behaviour of individual 
households or companies, or any other agents involved in the exchange of a commodity (buying or 
selling something) that underpins the macroeconomic theory. The early theory presented by the 
Kenesian model is based on hypotheses about relationships between aggregate quantities, such as 
aggregate output, employment, consumption, and investment. It was criticised by many scholars as 
to whether these aggregate relationships were consistent with the principles of microeconomics. 
Therefore in current decades macroeconomists have attempted to combine microeconomic models 
of household and company behaviour to derive relationships between macroeconomic variables. 
We are going to discuss different economic models and understand different theoretical points of 
view. 
 

1.4. Economic History  
Economic history is the study of economies or economic phenomena in the past. Analysis in eco-
nomic history is undertaken using a combination of historical methods, statistical methods, and by 
applying economic theory to historical situations and institutions. The topic includes business his-
tory, financial history and overlaps with areas of social history such as demographic and labour his-
tory. 
 

1.5. Market Failure 
Market failure is a concept within economic theory describing when the allocation of goods and 
services by a free market is not efficient. That is, there is another conceivable outcome where a 
market participant may be made better-off without making someone else worse-off. Market failure 
can be viewed as a scenario where individuals’ pursuit of pure self-interest leads to results that are 
not efficient ‒ that can be improved upon from the special point of view. Market failures are often 
associated with information asymmetries, non-competitive markets, principal agent problems, ex-
ternalities, or public goods. The existence of a market failure is often used as a justification for gov-
ernment intervention in a particular market. Market failure can occur for three main reasons: 

• If the market is “monopolised” or a small group of businesses hold significant market power, 

• If production of the goods or services results in an externality, or 

• If the goods or services are a “public good” 
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1.6. Market structure 
Market structure is the number of companies manufacturing identical products which are homoge-
neous. The types of market structures include the following: 

• Monopolistic competition, also called competitive market, where there is a large number of com-
panies, each having a small proportion of the market share and slightly differentiated products. 

• Oligopoly, in which a market is dominated by a small number of companies that together con-
trol the majority of the market share. 

• Duopoly, a special case of an oligopoly with two companies. 

• Monopsony, when there is only one buyer in a market. 

• Oligopsony, a market where many sellers can be present but meet only a few buyers. 

• Monopoly, where there is only one provider of a product or services. 

• Natural monopoly, a monopoly in which economies of scale cause efficiency to increase contin-
uously with the size of the company. A company is a natural monopoly if it is able to serve the 
entire market demand at a lower cost than any combination of two or more smaller, more spe-
cialised companies. 

• Perfect competition, a theoretical market structure that features no barriers to entry, an unlim-
ited number of manufacturers and consumers, and perfectly elastic demand curve. 

 

1.7. Trade 
Trade is the transfer of ownership of goods and services from one person or entity to another by 
getting something in exchange from the buyer. Trade is sometimes loosely called commerce of fi-
nancial transaction or barter. A network that allows trade is called a market. The original form of 
trade was barter, the direct exchange of goods and services. Later one side of the barter started 
using metals, precious metals (poles, coins), bills, paper money. Modern traders generally negotiate 
through a medium of exchange instead, such as money. As a result, buying can be separated from 
selling, or earning. The invention of money greatly simplified and promoted trade. Trade between 
two traders is called bilateral trade, while trade between more than two traders is called multilateral 
trade. 
 
 

2. Company Goals 
 

What is the motivation of a company? What does a company try to achieve through various activi-
ties? 

2.1. Economic Goals 

• Profit maximisation: businesses are regarded as an economic entities with a basic objective of 
maximising profits. There are following objects of profit maximisation goals: 
‒ Driving Force of the modern capitalist society, 
‒ Determinate solution, 
‒ Proprietorships, 
‒ Assumption of competition, 
‒ Simplified model, 
‒ Rationality assumption. 

• Shareholder’s Wealth Maximisation: with growing uncertainties due to several reasons including 
a fierce competition among large-sized companies, innovative changes, technological advances 
and changes in the strategies of attracting the customers, it has become necessary for a company 
to attract stock-holders to the company’s stock and maintain their interest in retaining the stocks. 
There are many strategies followed by companies for Shareholder’s wealth maximisation: 
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‒ Branding of products, 
‒ Strengthening core business, 
‒ Cost-reduction measures, 
‒ Value-Creating partnership, 
‒ Sustaining growth. 

• Management Reward Maximisation: the reward which managers seek to maximise in a form of 
several quantifiable variables. They include the salaries, rate of annual increment, compensation 
in terms of dearness allowance for offsetting real income loss due to inflation and city compen-
satory allowance, etc. 

• Growth of companies: growth of companies is also referred to as size maximisation. By growth, 
the advocates of this goal focus on an increase in sales, assets and the number of employees. 

• Sales maximisation: maximisation of sales rather than of profits is the ultimate objective of a 
company and that sales maximisation is the most valid assumption about the behaviour of the 
company.  

• Long-Run Survival: the primary motive of a company is its long-run survival. 
 
2.2. Non-Economic Goals 

‒ Political Power, Prestige. 
‒ Social Responsibility and Welfare. 
‒ Goodwill of Employees. 

 
 
3. Demand Analysis 

In the market economy, market mechanisms perform several important functions. The most im-
portant functions performed by market mechanisms are, perhaps, the allocation of resources and 
distribution of income. The operation of the market mechanism is based on the working of the two 
forces of demand and supply. 

• Concept and definition of Demand: according to prof. Hobdon, “Demand means the various quan-
tities of a good that would be purchased per time period at different prices in a given market”. 
Demand, from an economic point of view required following three things: 
‒ The price of a commodity, 
‒ The quantity of the commodity that a consumer or, consumers are willing to buy during a 

period of time, and  
‒ A given period of time. 

• Characteristics of Demand 
‒ Desire of demand, 
‒ Price and demand, 
‒ Reference to a period of time. 

• Factors Determining Demand 
‒ Price of the product, 
‒ Income and income distribution, 
‒ Number and prices of substitutes, 
‒ Consumers preferences, Tastes and Needs, 
‒ Number of consumers, 
‒ Consumer expectations, 
‒ Advertisement,  
‒ Other facilities. 
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3.1. Supply and Demand:  
Supply and demand is an economic model of price determination in a market. It states that in a 
competitive market, the unit price for a particular good will vary until it settles at a point where the 
quantity demanded by consumers (at current price) meets the quantity supplied, resulting in an 
economic equilibrium of price and quantity. Therefore basic laws of supply and demand are as fol-
lows: 
I. If demand increases and supply remains unchanged, then it leads to higher equilibrium price 

and higher quantity. 
II. If demand decreases and supply remains unchanged, then it leads to lower equilibrium price 

and lower quantity. 
III. If demand remains unchanged and supply increases, then it leads to lower equilibrium price 

and higher quantity. 
IV. If demand remains unchanged and supply decreases, then it leads to higher equilibrium price 

and lower quantity. 

Determinants of supply flow: 
‒ Production costs, how much it costs to manufacture a good, 
‒ The technology used in production, and technology advances, 
‒ A good’s own price, 
‒ Companies’ expectations about future prices, 
‒ Number of suppliers 

Determinants of demand flow: 
‒ Income 
‒ Taste and preferences 
‒ Price of related goods and services 
‒ Consumers’ expectations about future prices and income that can be checked 
‒ Number of potential consumers 

 
 
4. Production and Cost Analysis 

The relationship between the physical inputs and the physical outputs of a company is referred to 
as the production function. Mathematically, this relationship can be expressed as:   
p = f(a, b, c … n), where p, a dependent variable, stands for the rate of output and a, b, c ….. n are 
independent variables representing factors of production of inputs employed by the company, per 
unit of time. 
 
4.1. Production function ‒ Meaning 
A company’s primary concern is its production. It states the relationship between the output of the 
company’s product and the combination of inputs or factors of production. Production means cre-
ation of utilities. Utility can be created in the following ways:  

‒ Form utility: a wide range of productive activity creates form utility. Transforming a log of 
wood into a piece of furniture, a lump of gold into a necklace and fertility of soil interacting 
with seed into an ear of corn are all cases of creation of form utility. 

‒ Place utility: utility can be created by changing the place of an object. Water from a river or 
reservoir is brought to the city; sand can be brought to a construction site; and timber is 
brought to a workshop. All these are productive activities. 

‒ Time utility: preservation or storage creates this type of utility. A raincoat has utility in the 
rainy season and aged, preserved, rice or canned food get added value because they represent 
time-utility.  
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‒ Possession utility: utility can be created by changing possession. Grocery items or books 
change possession from their sellers to their users and they attain utility this way. 

‒ Service utility: service, not embodied in a material or tangible object, also has utility. The ser-
vices of doctors, lawyers, teachers, priests, singers, dancers, and snake charmers provide ser-
vice utility to consumers. 

‒ Knowledge utility: information can create knowledge utility. Medicinal properties of herbs and 
plants, when spread through passing information, can be harnessed to cure disorder.  

 
4.2. Law of Variable Proportion ‒ The Three stages 
Production, in short run, is subject to the Law of Variable Proportions. This is because in the short-
run, some factors are fixed and production levels can be changed only by changing factors which 
are variable. When one factor is changed and others are kept constant, the proportion in which 
these factors were originally combined also changed. This changed proportion has an impact upon 
the output. The Law of Variable Proportions seeks to study this impact on output. 

A. The Law of Diminishing Return. 
B. Modern View. 
C. Average-Marginal Relations. 
D. Three Phases or Stages of the Law of Variable Proportion. 
E. An Explanation of the three phases. 
F. Assumptions of the Law of Variable Proportion. 

 
4.3. Law of Return to Scale ‒ The Three Stages  
Returns to scale are likely to be confused with what are known as laws of returns. It is therefore 
necessary to know the meaning of law of returns: 

A. Laws of returns and returns to scale: according to Marshall, the part played by nature corre-
sponded to diminishing returns and the part played by man to increasing returns. In agricul-
ture, due to the constraints of nature, we experience diminishing returns; while in manufac-
turing industries we experience increasing returns because man can affect all sorts of econo-
mies.  

B. Illustrating Returns to Scale. 

C. Explanation of Returns to Scale. 
 
4.4. Cost Analysis, Types of Cost 
Clarity of cost concept is important in theory as well as in practice of a company. For one thing, 
whatever is the objective of a company, it is necessary to ascertain that it is not incurring losses. 
Besides, the firm is required to take decisions like expansion, adding new products, marketing of old 
products, etc. It is, therefore, necessary to have a clear idea of different cost concepts. The cost 
analysis is needed for: 

I. Clearing the fallacies in the traditional outlook. 
II. Providing a proper perspective to costs. 
III. Analysis of accounting costs. 
IV. Forecasting and policy making. 

 

• Types of Cost  
A. Total Cost, 
B. AverageCost, 
C. Marginal Cost, 
D. Opportunity Cost and Actual or Outlay Costs. 
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5. Factor Pricing  

In any type of production concerns every manufacturer has to utilise various factors of production. 
This makes it necessary for the manufacturer to determine the proportion of combining the factors 
of production. While doing this, it becomes necessary for him to take into account the type of mar-
ket, the type of competition prevailing in the market, availability and productivity of different factors 
of production, etc. This is so because every manufacturer has to make his production profitable and 
because profit maximisation is and should be, the goal of the manufacturer. In order to achieve this, 
it is necessary to take into account prices of various factors of production. So, we have to consider 
how the prices of these factors of production are determined. 

• Concept of Marginal Productivity: the productivity of every factor of production is of great im-
portance; the case of a labourer, however, is an exception as his productivity cannot be operated 
from his person. So the productivities of labour and the labourer are regarded as one and the 
same and will be used synonymously in further discussion. The wages obtained by the labourer 
are always related to productivity. So, for our convenience, we will assume the following condi-
tions: 
‒ There is a large number of buyers and sellers. 
‒ Perfect competition is present in the product market. 
‒ All factors of production are substitutable and are perfectly homogeneous or completely iden-

tical in all respects. 
‒ The number of hours of labourers for daily work is also fixed. 
‒ The type and prevailing conditions or the work environment are one and the same. 
‒ All labourers have a similar social status. 
‒ Labour is the one variable factor of production and all remaining factors of production are 

constant. 
 
5.1. Marginal Productivity theory of Distribution:  
The demand for a factor of production – let’s say for labour ‒ is the derived demand which comes 
from manufacturers in order to manufacture goods directly demanded by consumers. A manufac-
turer employs a factor of production because of its productivity or contribution which it makes to 
the production. The price he will be prepared to pay for that factor will therefore, depend upon its 
productivity. The greater the productivity of a factor, the higher will be its remuneration. The theory 
states that: 

A. The remuneration of a factor will depend upon the productivity or contribution that it makes 
to the production; 

B. The remuneration of a factor unit will be determined by and will be equal to the marginal 
productivity of that factor unit; and  

C. Under certain conditions, the remuneration of a factor unit will be equal to both the average 
and marginal productivities of that factor. 

 
• The assumption of the marginal productivity theory 

‒ Perfect competition in product market and market for factors of production, 
‒ Homogeneous units of factors of production, 
‒ Maximum profits, 
‒ Full employment, 
‒ Increase or decrease in production with small change in the quantity of a factor, 
‒ Perfect mobility of a unit of a factor of production, 
‒ Long period. 
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5.2. Rent 
Many times, the terms which are ordinarily used to mean one thing in practice are used in a broader 
sense in economics. For example, rent is a term used in ordinary sense to define the payment made 
by a tenant to the owner of land to allow him to cultivate the land. But, in Economics, rent is a term 
used to define a differential surplus, accruing to any factor of production. Similarly, in Economics, 
the term land is also used to define all the free gifts of nature which can be used for production. 

‒ How rent arises,  
‒ Site rent, 
‒ Scarcity rent, 
‒ Rent and price, 
‒ Quasi rent, 
‒ Rent and Quasi rent. 

 
5.3. Wages 
One of the important factors of production is labour. The returns obtained by labour for contributing 
to the production are called wages.  
• Real and money wages; 
• Factors influencing real wages: 

‒ Purchasing power of money, 
‒ Perquisites, 
‒ Other benefits, 
‒ Periods and cost of training, 
‒ Trade expenses, 
‒ Working hours, 
‒ Working conditions, 
‒ Regularity of employment, 
‒ Family concessions, 
‒ Opportunities for extra earnings, 
‒ Prospects of promotion, 

• Methods of wage determination. 
 
5.4. Interest  
Interest, in the area of economics, has its place of great importance. Level of investment in the 
country generally depends upon the rate of interest. How much investment will be made, whether 
it is worthwhile to invest, etc., are questions, the answers to which depend on the rate of interest. 
The central bank of a country controls the credit creation in a country by controlling the bank rate, 
which indicates the importance of the rate of interest in the economy. 

• Gross and Net Interest: 
‒ Insurance Against Risk, 
‒ Reward for management, 
‒ Net Interest. 

• The concept of Capital, Saving and Investment; 

• Nominal and Real rate of interest; 

• Theories of interest. 
 
5.5. Profit 
Maximisation of profit is the main object of modern production. That is why every manufacturer is 
very eager to find out whether the production will be profitable or not. He also tries to foresee the 
probable rate of profit because the future of the manufacturer and production entirely depends on 
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the profitability of the production. Profits are the returns to the factors of production known as 
investment. 
• Concept of Profit as a residual income; 
• Theories of Profits: 

‒ Dynamic Theory of Profit, 
‒ Innovation Theory of Profit, 
‒ Risk and Uncertainty Theory of Profit. 

 
 

6. Course Revision  
 
 

7. Question samples  

‒ What is Business Economics? State its Nature. 

‒ Explain the characteristics of Business Economics. 

‒ Explain the Scope of Business Economics. 

‒ Describe the various Economic Company Goals. 

‒ Explain the concept of Demand. 

‒ What is Price Elasticity of Demand? State its types. 

‒ Describe the modern theory of Rent. 

‒ Explain various types of costs. 

‒ Explain the Law of Returns to Scale. 

 
Short Notes: 
‒ Social Responsibility and Welfare. 

‒ Sales Maximisation. 

‒ Marginal Productivity. 

‒ Cost Analysis. 

‒ Marginal Cost. 

‒ Consumer’s Demand. 

‒ Marginal Utility Approach. 

‒ Scarcity Rent. 

‒ Collective Bargaining. 

‒ Gross Interest and Net Interest. 

‒ Profit as Residual Income. 

 
8. Examination 

 
 
 

Lecturer:  
Pradeep Kumar, PhD 

e-mail address: pradeep.kumar@pwsz.nysa.pl 
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Course: Business English (Speaking) 

Field of study: Business English (Modern Languages) 

Form of classes: traditional/Online 

Number of hours: 30 h 

Number of ECTS credits: 5 

Teaching methods: Conversation, multimodal presentations, individual presentation, group dis-
cussion) 

Learning outcomes: 

This Course is designed for all students to make them familiar with business practices and current 
environment in enterprises, and equip them with those practices for their professional life. Studying 
modern languages in this department, students are supposed to specialise either in translations 
skills or teaching skills developed together with Business English practices.  

The course aims to: 
‒ Develop students’ speaking skills, 

‒ Develop students’ speaking skills in the area of business and economics, 

‒ Develop students’ comprehension of business and economics texts, 

‒ Provide opportunities to express business concepts,  

‒ Develop business ideas, and express them in their own words while analysing, discussing, 
criticising and reformulating. 

 
Methods of verification of learning outcomes (100%): 
‒ Class Attendance (20%), 
‒ Speaking Activities including Discussions (20%), 
‒ Case Study (20%), 
‒ Role Plays (20%), 
‒ Presentation (20%). 
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1. Introduction  

This course is designed for the purpose of improving speaking skills. It gives opportunities to stu-
dents to discuss ideas and issues from the contemporary world focused on the current issues with 
other learners and develop as well as defend their own views. Such discussions are taking place in 
pairs, small groups or with a common topic assigned for a whole class.   
The given particular topics present an overview of today’s life and business interactions in our 
daily interactions. They’ll help students to improve general vocabulary and keep them improving 
technical vocabularies with comprehensive exercises. Classes are designed to be performed in the 
form of discussion which will be encouraging students to participate in the class discussion and en-
hance their command of spoken English to present their own viewpoints. It is also motivating and 
inspiring to one another to perform better and complete speaking assignments with full enthusiasm. 
The materials presented in the classes are going to be very latest and taken from newspapers and 
books dealing with current affairs and business. 
 
 
2. Management 

This chapter deals with the activities and tasks undertaken for achieving the goals of a company. It 
explains the entire process from planning, decision making, financial and human resource manage-
ment to the execution of policies efficiently and effectively in order to reach the organisational 
goals.  
     
2.1. Management 
Management is a very important part of an organisation. The success or failure of an organisation 
often depends on the quality of their managers and the people associated with management. Man-
agers are like drivers, who take the companies in the right direction. If Managers are efficient and 
productive, companies can be productive and make profit. Therefore the work of managers can be 
divided into five tasks: 
‒ Planning or setting objectives, 
‒ Organising,  
‒ Integrating (motivating and communicating), 
‒ Measuring performance, and  
‒ Developing employees. 

 

Though the task of managers can be analysed and modified, it is also a top management who has to 
consider the future and modify or change the organisational objectives, if necessary. Top managers 
also maintain or manage business relations with customers, suppliers, distributors, bankers, and 
public authorities. 
 
2.2. Work and motivation 
One of the most important responsibilities of a manager is to motivate his/her employees who are 
working with him/her or under him/her. Therefore this chapter highlights discussion on the im-
portance of motivation. It’ll also discuss various theories of motivation with comparison of various 
methods. The following motivator factors can be discussed: 
‒ Good working conditions, 
‒ Good working relations with managers, colleagues and inline workers, 
‒ Good remuneration such as salary, commission, bonuses, etc.,  
‒ Job securities, 
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‒ A challenging job, 
‒ Promotion opportunities, 
‒ Long holidays or vacations, 
‒ Opportunities to travel,  
‒ A job where you can make a difference, 
‒ Belief in what the organisation does, 
‒ Contact with people, 
‒ Responsibility, 
‒ Just want to be involved in something.  

Douglas McGregor divided workers into two categories according to two theories ‒ ‘Theory X’ and 
‘Theory Y’. Theory X assumes that people are lazy and will avoid work and responsibility if they can. 
Therefore, workers have to be closely supervised, controlled, and told what to do. Theory Y assumes 
that most people have a psychological need to work, and given the right conditions they will be 
creative, ambitious and self motivated by getting satisfaction from doing a good job. And it is more 
applicable to skilled professionals.   
 
2.3. Company structure 
An organisation or a company should be considered as a combination of many departments such as 
production, finance, accounting, marketing, sales, human resources, etc. This chapter compares the 
differences between large and small companies, and also highlights the potential conflicts between 
different departments.  
Discussion will be based on following strategies: 
‒ Factory working at full capacity, 
‒ Large advertising budget, 
‒ Large sales force earning high commission, 
‒ Standard product without optional features, 
‒ Strong cash balance, 
‒ High Profit margins, 
‒ Low Research and Development spending,  
‒ Self financing, 
‒ Strong market share for new products.  
 

2.4. Managing across cultures 
This chapter presents the current scenario of people working in different cross-cultural environ-
ments. It also discusses the advantages and disadvantages of a multinational company adopting its 
management methods to the local culture in each country in which it operates. There are possible 
conflicts between globalisation and localisation considering the importance of cultural differences 
and local practices ‒ cultural habits, beliefs and principles.   
Managing a global multinational company wouldn’t be difficult if it had nothing to do with local 
differences, culture habits and beliefs and only concerned focus on one set of corporate objectives 
such as goals, policies, practices, products and services. Different countries and regions have differ-
ent local cultures and practices which affects the businesses practices and creates conflict between 
‘globalisation’ and ‘localisation’. Therefore, it is important for the companies that want to be suc-
cessful in foreign markets to be aware of the characteristics of local cultural practices.  
 

2.5. Recruitment  
Recruitment is the most awaited process for the freshers who see their ‘dreams come true’ by get-
ting their dream job at one of the most prestigious organisations. At the same it is an important 
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factor for a company to be successful by selecting the right candidates for development of the or-
ganisation and productivity.  
This chapter presents the good and bad practices in preparing a CV and covering letter, and dis-
cusses what makes a good CV/resume and covering letter to be considered at different stages of 
recruitment process. When applying for a job as a business graduate, students who graduated from 
our faculty are probably only one of many applicants, most of whom will have similar experience 
and qualifications to our student. Thus can he/she get his/her name onto the shortlist for interviews 
when applying for a job? What do they have to do during the study period or which kind of training 
should they receive in order to present themselves properly and be selected by hiring staff?  
 

• Some specifications on CVs/resumes: 
‒ European and Asian CVs generally include photos; US resumes do not. 
‒ British CVs include personal details such as date of birth, marital status, number of children, 

etc.; US resumes do not. 
‒ British CVs usually include outside work interests such as sports, traveling, etc., US ones don’t. 
‒ CV should be totally honest; students should emphasise their strengths, but not lie about their 

experience or skills. It should not say anything that contradicts what they put on their Face-
book page, Linkedin, or similar. 

‒ Leave out information that is irrelevant or that could give some people a chance to discrimi-
nate against you. 

‒ Lay your CV out neatly. 
‒ Check for grammatical and spelling or typographical errors. 
‒ Get someone to check your CV before you send it. 

 

• Notes on covering letters: 
‒ The covering letter explains why you want the job. 
‒ It should be specific to the job you are applying for, adapted to the target organisation, and 

show that you know about its activities. 
‒ It should highlight your skills and achievements, and show how your background, training, 

work experience and abilities relate to the job you are applying for. 
‒ It should use formal language, and demonstrate that you have good written communication 

skills. 
 
 
3. Production 
The aim of this chapter is to present different sectors of the economy. And discuss changes that 
have taken place in the different sectors in the economy. 
 

3.1. The different sectors of the economy 
In the 20th century, the economy was described as consisting of three sectors: 

• The primary sector: agriculture, and the extraction of raw materials from earth; 

• The secondary sector: manufacturing industry, in which raw materials are turned into finished 
products; 

• The tertiary or service sector: the commercial services that help industry produce and distribute 
goods to their final consumers, as well as activities such as education, healthcare, leisure, tour-
ism, and so on. 

 

3.2. Production 
It presents the process of industrial production by considering the global impact of international 
supply chains. 
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3.3. Logistics 
The chapter compares different strategies for stock control and manufacturing. It also discusses 
potential supply chain risks. In the manufacturing business there are many advantages and disad-
vantages of simply satisfying current demands, and planning to meet future demand. 

• Risk analysis: companies might choose not to use suppliers from a particular country if they are 
unsure about its future political or financial stability, or about future industrial relations, or the 
condition of its infrastructure (roads, railways, power supplies, etc.), or possible changes in the 
climate, etc. 

 

3.4. Quality 
It presents the different managerial approaches and quality of managers that should be considered 
for ensuring the quality of a company and company’s products.  
 
 
4. Marketing 
 

Marketing is one of the most influential ways of presenting a company’s activities, product’s speci-
fications, communication with its valuable customers, and delivering to its clients, partners, and 
society at large. 
 
4.1. Products 
This chapter presents the importance of researching product concepts as well as brand value and 
its recognition. Briefly, it presents discussion about the following issues: 

• The product concept: what exactly would the business offer, and how would it differ from similar, 
competing businesses? 

• The location: what would the ideal location be, bearing in mind that the closer to the town centre 
and the busier the street, the higher the rent? 

• The name of the business, and the image it wants to project. What kind of design would be used? 

• Pricing: would the business try to get involved in price wars, by being cheaper than competitors, 
or should it try to be better or different, and charge a higher price? 

 
4.2. Marketing 
Discuss pricing and distribution strategies by considering the product life cycle and an effective role 
of marketing. The following discussion topics can be organised based on pricing and marketing strat-
egies: 

• Under what circumstances would manufacturers either set prices that try to maximise profits, or 
deliberately charge a low price? 

• Give examples of products for which demand is elastic, and which you would only buy (or buy 
more of) if the price went down. 

• Which products are not price sensitive for you, so that you would buy them even if the price 
increased significantly? 

• If you see a price that is just a little less than a round number, e.g. $1.99 PLN 99.90, does it make 
you think of a lower number, e.g. $1 instead of $2, and encourage you to buy the product? If not, 
why do you think most retailers use ‘psychological pricing’?  
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4.3. Advertising 
Advertising informs consumers about the existence and benefits of products and services, and at-
tempts to persuade them to buy them. This chapter analyses different kinds of sales promotions, 
and presents a strategic discussion about what makes a successful advertising campaign. It tries to 
address the following influential activities from an advertisement:  

• To what extent do you think your purchases are influenced by advertising? 

• How many advertising messages do you think you see or hear on an average day? 

• How many times do you have to see an ad or a brand name before you remember it? 

• When has advertising ever persuaded you to buy things you don’t need, or even things you don’t 
want? 

• Discussion: advertising and promotion 
 
How responsive are you to advertising and sales promotions? Classify the following techniques. 
 

I find these advertising and sales promotions 
techniques: 

Interesting and 
effective 

Interesting but 
not effective 

Both irritating and 
ineffective 

Advertisement in the cinema    

Radio commercials 
   

Television commercials 
   

Advertisements in newspapers and magazines 
   

Posters on advertising hoardings or billboards 
   

Advertisement inside or outside buses 
   

Backlit posters in display boxes 
   

Neon signs on walls in city centres 
   

Direct mail (or junk mail) you find in your letter 
box 

   

Flyers handed out on the street 
   

Discount coupons in newspapers to cut out 
and present at a supermarket checkout 

   

Points-of sale displays next to checkout coun-
ters in stores 

   

Free samples of products given away in public 
places 
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I find these advertising and sales promotions 
techniques: 

Interesting and 
effective 

Interesting but 
not effective 

Both irritating and 
ineffective 

Free promotional items like T-shirts, caps, 
pens, mouse pads or mugs, with a company’s 
name or logo or slogan on them, given away at 
sporting events, etc. 

   

Telephone marketing: people phoning you at 
home trying to sell you things 

   

Text or picture messages received on your mo-
bile device or cell phone 

   

Banner advertisements at the top or bottom of 
a web page 

   

Pop-up pages on the internet 
   

Spam emails 
   

 
 
5. Presentations 
 

Students will be learning about how to make an effective presentation. Presentations are also de-
pending on the speaker’s confidence and personality, the topic, and the expectations of the audi-
ence. It might be formal and structured in European style or more informal, spontaneous in Ameri-
can style or in a quasi style, somewhere between these two.  
 
5.1. Structure and key phrases 
Presentation can be followed step by step by the given checklist: 

• Bang ‒ something that you say or do at the beginning that gets the attention of the audience: a 
visual aid, a story, a joke, a surprising fact, a reference to ‘here and now’. 

• Opening ‒ thanking the organisers for inviting you, a few words about yourself, telling the audi-
ence the topic and structure of your presentation, making it clear whether questions should be 
kept to the end or not. 

• Message ‒ the main point of your presentation. Decide on just three key points at the planning 
stage and write them down as three short sentences. This will focus your mind. And the more 
points you will present the harder it will be for the audience to remember. Perhaps use these 
three sentences as the final slide in your presentation. 

• Bridge ‒ make it clear to the audience how your message connects to their needs/interests. 

• Examples ‒ use practical, easy-to-understand examples to make your points clear. 

• Recap ‒ short for ‘recapitulation’, a summary of your main points. 

• Bang ‒ a link to your first Bang! To give a sense of closure.   
 
5.2. Assigned case study 
Students will be assigned for a case study either individually or in small groups. They’ll have to pre-
pare for the assigned case and present it in the class in the form of a powerpoint presentation. For 
an example, the senior managers of a car manufacture sense an increasing level of dissatisfaction 
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among most of the different categories of staff. The company has the following groups of employ-
ees, with different benefits: 

• Senior management ‒ high salaries, free company cars, company restaurant, 25 days of annual 
leave. 

• Designers ‒ high salaries, free company cars, company canteen, 20 days of annual leave. 

• Production Line workers ‒ fixed salary, company canteen, 20 days of annual leave. 

• Secretarial and administrative staff ‒ salary based on experience, company canteen, 20 days of 
annual leave. 

• Sales Representatives ‒ low fixed salary plus commission on sales, 20 days of annual leave. 

• Canteen and restaurant staff ‒ 20 days of annual leave, free meals in the canteen. 

• Cleaners ‒ hourly wages, plus 8.33% extra as holiday pay, no other benefits. 
 

The managers meet to consider ways of increasing staff morale. That have to decide whether any 
of the following suggestions would be appropriate for different groups of employees: 

• Building sports facilities e.g. a gymnasium, tennis courts, etc., 

• Establishing a profit-sharing scheme, 

• Giving longer paid holidays, 

• Offering cars at discount prices, 

• Offering Career training, 

• Offering early retirement,  

• Paying a high salary, 

• Paying productivity bonuses, 

• Reducing the working week, 

• Setting up a creche for the employees’ pre-school-age children, 

• Spending some money on decorating the organisation’s premises, 

• Subsidising the staff canteen. 
 

In small groups, decide whether to implement any of these suggestions. 
 
 
6. Developing an argument 

Any speaker or writer who is developing an argument has to show that they have considered several 
points of view, including those that go against their own argument. As in our real life things are not 
black and white and there are exceptions to any general rule. By dealing with these contradictory 
points students demonstrate more complex thought, and the listeners are more likely to be im-
pressed and persuaded. Therefore, it is important for the students to keep space for contradictory 
points and counter them with their own point of views by developing an argument.  
 
 
7. CV (resume) / Job interview  

There are two different types of CVs: 
A. An American style resume. Its key features are: one side of A4 only, focus on achievements (what 

you have actually done) as well as skills and responsibilities, no personal information. 

B. European Style CVs are longer, and can include other things such as personal interests, courses/ 
conferences attended. 

 
Job Interview: preparation for the job interview is very simple based on your CV, and students can 
prepare themselves for few typical interview questions such as: 
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‒ Tell me about yourself. 
‒ Why do you want to leave your current job? 
‒ What attracted you to this company? 
‒ What qualities or experiences do you think you would bring to this job? 
‒ What would you find most difficult about this position? How would you handle that chal-

lenges? 
‒ How your colleagues describes you? 
‒ What are your strong points? 
‒ What are your weak points? 
‒ How do you deal with criticism and direction? 
‒ In career terms, where do you want to be in five years time? 
‒ And finally, why should we hire you rather that one of the other candidates? 

 
 
8. Sample Tasks 
 

‒ Class attendance: to make sure that students are aware about the current topics and following 
the right path of learning. 

‒ Active participation: active participation in class discussions confirms the students understand 
current assigned topics and they can present their viewpoints. It also shoes their interpreta-
tion skills and used vocabulary. The purpose is to track student’s progress and check their 
knowledge on an ongoing basis. 

‒ Individual presentation: students are supposed to create presentations on the basis of the 
course material and present them in class. 

‒ Group Discussion: Group discussions are designed for the purpose to involve students in a 
small or large groups and encourage them to participate in speaking parts with assigned as-
signments.  

‒ Oral examination: the main goal of the exam is to assess the skills of critical thinking, abilities 
to take a new look at and interpret well known facts, intellectualise and speculate about main 
problems covered by the course, and to assess the use of English. 

 
 
9. Sample Audit Questions 
 

• Case Study 
‒ Selecting a Chief Executing Officer. 

‒ Three companies are looking for a Chief Executing Officer (CEO) ‒ the CEO who will be respon-
sible for managing the company’s day-to-day operations and making sure that company is 
performing well.  

‒ Company A is a Mobile Phone manufacturer that has to retrofit its production units in order 
to sustain in the current competitive market. 

‒ Company B is a BPO (Business Process Outsourcing) company that provides highly competent 
young talents for call centres for an American company.  

‒ Company C is a private Newspaper whose objective is to increase number of readers and gen-
erate revenue through advertisements.  

 

• Discussion questions 
‒ Give example of ads that you have enjoyed. 

‒ Give example of ads that have persuaded you to buy the product. 
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‒ Have you ever passed on advertising material by email, or discussed products in blogs or on 
message boards, thereby helping advertise an organisation’s product or services? 

‒ What do you think makes an advertisement memorable: Humour? Originality? The use of fa-
mous actors or celebrities? Endless repetition? Nudity? Other elements?  

‒ Do you find the advertisements on television are generally: Informative? Persuasive? Amus-
ing? Well made? Artistic? Worth watching? An annoying interruption to the programmes? 
Sometimes better than the programmes? 

‒ In your working experience, even if it is only weekend or temporary summer holiday job, have 
your supervisors seemed to believe in theory X (theory X assumes that most people are inca-
pable of taking responsibility for themselves and have to be looked after) or Theory Y (assumes 
that most people have psychological need to work, and given the right conditions they will be 
creative, ambitious and self-motivated by getting satisfaction from doing a good job)? 

‒ What would you do to try to motivate subordinates who did not want to take responsibilities at 
work, and who had uninteresting, repetitive jobs? 

‒ Why is it important for companies to be aware of local culture? 

‒ Who is more likely to say: ‘Oh, you can’t trust them; they wouldn’t even help a friend’? 

‒ To what extent do you agree that it is possible to sum up national characteristics in a few 
words? Is there usually some (or a lot of) truth in such stereotype? Or, on the contrary, do you 
find such stereotyping dangerous? 

‒ Would you say that you, personally, were individualist or collectivist?      

‒ Particularist or universalist?  

‒ Which of the following working practices would be effective or damaging in your country? Why? 

‒ The principle of ‘pay-for-performance’ for sales representatives ‒ the more they sell, 
the more they get paid. 

‒ Having a competition in place for the ‘Employee of the month’. 
‒ Having a matrix management system. 
‒ Extensive teamwork. 

‒ When applying for your first job as a business graduate specialised in teaching/translation, 
you are probably only one of many applicants, most of whom will have similar experience 
and qualifications to your own. 
‒ How can you get your name onto the shortlist for interviews when applying for a job? 
‒ What can you do to impress the organisation which is hiring staff? 

‒ Why is it normal in some countries not to include photos or personal details on a CV/re-
sume? 

‒ Should a CV really be totally honest? Do you think most people are completely honest? 
‒ Why might an employer want to know about your hobbies and interests? 
‒ Would you customise each covering letter to target each company if you were applying for a 

job in 30 separate companies? 
‒ How accurate do you think your first impressions about people usually are? 
‒ How could interviewers be trained to be less biased? 

 
 
 
Lecturer:  
Pradeep Kumar, PhD 

e-mail address: pradeep.kumar@pwsz.nysa.pl 

mailto:pradeep.kumar@pans.nysa.pl
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Course: Conflict and Negotiation 

Field of study: Economics 

Form of classes: Regular/Online 

Number of hours: 30 h 

Number of ECTS credits: 5 

Teaching methods: Lectures, assignments, exercises, case study, presentation, group discussion 

Learning outcomes:  

After completing the course, students will be able to: 
‒ understand the nature of conflicts, their causes and outcomes, 

‒ examine aspects of conflict management and methods of dealing with conflict effectively, 

‒ gain insight into negotiation and negotiation process, 

‒ understand the role of negotiation involving third party and the skills for effective negotiation, 

‒ identify how your partners perceive the purpose of the negotiation, 

‒ understand the ethical choices one will face as a negotiator such as: ethical judgments in a so-

cial context, one’s choice to lie or be unethical, be aware of tradeoffs, the relationship factor 

(traditional competitive bargaining, emotional manipulation, misrepresentation, misrepresen-

tation to an opponent’s network, improper information gathering, bluffing), etc.  

 
The method for verifying learning outcomes (100%): 
‒ Class Attendance & Active Participation (10%), 
‒ Assignments (10%), 
‒ Case Studies (20%) 
‒ Student Presentation ‒ individual/groups (10%), 
‒ Written Examination ‒ objective types, short and long type questions (50%). 

 
 
 
Sources  

Basic literature on the subject 
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1. Introduction  

This course will help students to understand the terms and concepts of conflict and negotiation in 
simple language as well as in a systematic manner. It will help students to familiarise themselves 
with both terms − conflict and negotiation − in detail, while teaching them various strategies for 
managing conflict and negotiation in their daily lives. The strategies presented in this course will be 
useful not only from a professional point of view but also from a personal point of view. Various 
examples of everyday life will be cited to make concepts easier to understand. Case studies and 
short projects have been taken from our surroundings which will be very useful for students in un-
derstanding the norms and practices regarding conflict and conflict resolution mechanisms.  

In general, conflict is considered something very normal and natural, an everyday social phenome-
non in the human social system. It is the natural outcome of human interactions that begin when 
two or more social entities come in contact with each another in order to achieve their goals. 
 
1.1. Meaning of conflict 
In our society, conflict is considered negatively, it is seen as something destructive and a failure. 
Conflict means collision or clash that can be defined or characterised as an expression of hostility, 
negative attitudes, antagonism, aggression, rivalry and misunderstanding. It also refers to situations 
that involve contradiction between two opposing groups. Conflict can be also understood as a disa-
greement between two or more individuals or groups, where each individual or group trying to gain 
acceptance of its own view from the others. Conflict is commonly recognised and understood as:  
‒ a form of opposition between parties, 
‒ a lack of agreement between parties, 
‒ a way to solve social contradictions, 
‒ a natural process in human social interaction. 

Definition, according to Mary Parker Follet: ‘the appearance of difference, difference of opinion, of 
interests’. 
 
1.2. The nature of conflict 
Sometimes it is not easy to work together, it is because of different opinions or simply because of 
someone’s point of view on the same or a similar matter is not accepted, which creates a new con-
flict. Conflict can be described as disagreement or collusion that has a considerable impact on an 
individual’s daily life, an employee’s performance in an organisation, dissatisfaction and behavioural 
change. The conflict, based on its nature and characteristics, might be characterised as follows: 
‒ conflict can be seen as a process, 
‒ conflict is inevitable, it is unavoidable in nature, 
‒ conflict is a normal part of everyday life, 
‒ different perceptions may lead to the conflict, 
‒ conflict must have an opposition, 
‒ independence and interaction, 
‒ everyone is exposed to conflict, 
‒ Conflict is not one-dimensional. 

Conflict is not always considered as negative, it is sometimes good for the organisation, bringing a 
positive impact on its development. There are different schools of thought emphasising the differ-
ent roles of the conflict in organisations: 

a) Traditional view: conflict, by definition, is harmful and should be avoided. This is consistent with 
the attitude that prevailed about human behaviour in the 1930s and 1940s, and regarded it as a 
dysfunctional outcome based on the use of concepts such as violence, destruction and irrationality. 
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b) The human relations view: it was the dominant theory from the 1940s through the mid 1970s. It 
argued that conflict is a natural occurrence in all groups and organisations. Conflicts can be 
avoided by creating an environment of goodwill and trust. 

c) The interactionist view: conflict is not only a positive force in a group, but it is also necessary for 
a group to function effectively. 

Conflict can be seen as positive within an organisation when it brings about change, improves the 
situation and enables new solutions to be found, whereas people generally think of the concept in 
a negative way. Two types of conflict in a company can be distinguished − functional conflict and 
dysfunctional conflict: 

‒ functional conflict is a healthy and constructive disagreement between groups or individuals, 
‒ dysfunctional conflict is an unhealthy disagreement between groups or individuals. 

 
1.3. Levels of conflicts 
We associate the word ‘conflict’ itself with disagreement and failure. It can be classified into five 
different types: 

‒ Intrapersonal: intrapersonal conflict takes place within the individual. A person experiences it 
in their own mind. It is a psychological type of conflict that involves the thoughts, values, prin-
ciples and emotions of the individual. 

‒ Intragroup: it is a conflict within a team that arises due to disagreements and differences of 
opinion.  

‒ Interpersonal:  due to varied personalities and contradictory choices, it brings differences of 
opinion. Such a conflict may help in personal growth or the development of relationships with 
others. 

‒ Intergroup: it occurs when a disagreement arises among different teams within an organisa-
tion, e.g. the marketing department of an organisation can come in conflict with the public 
relation department.  

‒ Inter-organisational: it can occur in an organisation at any level of conflict involving employ-
ees, supervisors, subordinates, line workers or individuals.  

 
1.4. The process of conflict 
Conflict begins when individuals or groups in an organisation disagree about their goals or interests. 
However, it is processed when these groups or individuals block each other’s attempts to achieve 
their objectives. This process can be categorised as shown in the figure below. 
 
 

 
 
 
 
 
 
 
 
 
 

 
Figure 1. 
The outcomes of conflict 
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Conflict can have both positive and negative outcomes. Positive outcomes include the following: 
‒ consideration of a wider range of ideas, leading to better, improved idea, 
‒ revealing assumptions that may be inaccurate, 
‒ increased participation and creativity, 
‒ clarification of individual views that fosters learning. 

Conflict can be dysfunctional if it is excessive or involves personal attack. The negative outcomes 
can be as follows: 
‒ increased stress and anxiety among individuals, which decreases productivity and satisfaction, 
‒ a sense of being defeated and humiliated, which lowers individuals’ morale and may in-

crease turnover, 
‒ an atmosphere of mistrust, which hinders the teamwork and cooperation necessary to get 

work done.     

The basics of the conflict mainly refer to win-win, win-lose, and lose-lose outcomes. 
 
1.6. Five belief about domains of conflict 

Beliefs influence behaviour. Beliefs guide how a person works, how he/she treats other people and 
whether he/she follows the instructions of a leader. People who believe hard work pays off work 
hard. If leaders are competent and know how to influence their employees positively by showing 
concern for them, employees will contribute more effectively, which can be very helpful in increas-
ing an organisation’s productivity and lead towards profit. Five beliefs can be listed as follows: 
‒ superiority, 
‒ injustice, 
‒ vulnerability, 
‒ distrust, 
‒ helplessness. 

 
 
2. Conflict Management 

Conflicts are unavoidable but they can also be used as a motivation instrument for transformation 
in the organisation. In any organisation, conflicts are likely to arise, then it is the manager’s respon-
sibility to observe and identify such emerging conflicts as to their nature and take proper preventive 
action. Therefore, it is argued that managers should have special skills to respond to conflicts and 
create a good, friendly atmosphere. It depends on the manager’s working style and approach to 
conflict, which aims to improve organisational practices, contribute to the internal and external 
productivity of the organisation and provide appropriate confrontation techniques. When there is 
an incompatibility, conflict can occur between individuals that may be understood as fight, war, 
collision or disagreement. 
 
2.1. Need and importance of conflict management 
Conflict management is a long-term process that strengthens the bonds between employees, mak-
ing half of the problems automatically disappear. Individuals must feel motivated at work and every 
day must be exciting and challenging for them. In an organisation, it is important to discuss any idea 
with others before the it is implemented, without anyone feeling ignored. This way every employee 
feels important for the organisation and is motivated to work.It is also management who helps to 
find a middle way, an alternative to any problem and to successfuly implement an idea. Therefore, 
conflict management is a very important part of any organisation, which prevents fighting in the 
first place, instead of facing its negative consequences.     
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2.2. Conflict resolution strategies 
In general, we respond to conflict by using one of five modes: 

‒ Competing, 
‒ Avoiding, 
‒ Accommodating, 
‒ Compromising, 
‒ Collaborating. 

 

2.3. Strategies for solving conflicts in different groups 

Although there are both negatives and positives in conflict, it should be addressed with appropriate 
strategies based on the identification of the nature of the conflict. Referring conflicts and their types 
can lead us to prepare specific strategies for conflict solving: 
‒ interpersonal conflict, 
‒ interpersonal conflict, 
‒ intragroup conflict, 
‒ intergroup conflict. 

 

Such conflicts can be solved by the management of any organisation by taking certain preventive 
measures: 
‒ goal structure, 
‒ reward system, 
‒ trust and communication, 
‒ co-ordination. 

 

There are also various methods that can be used for reducing the effects of behavioural conflicts:  
‒ ignoring the conflict, 
‒ mitigating or covering up the conflict, 
‒ compromising, 
‒ forcing the opponent to run away and give up, 
‒ problem solving. 

 
 
3. Prevention of industrial conflicts 

The smooth functioning of industry requires an appropriate dispute resolution mechanism that can 
take proper preventive measures to eliminate disputes and enable the industry to work properly. 
Prevention of industrial disputes can be done trough various methods. These methods cover the 
entire field of inter-industry relations and include the enactment and enforcement of progressive 
legislation, works committees and councils, wage boards and trade councils, profit sharing and co-
partnership, tripartite labour mechanisms, education, housing, welfare work and all such measures 
that can bridge the gap between the employers and the employees. This can be outlined as follows: 

A. Labour welfare officer 
• Labour welfare officer with following functions: 
‒ health and safety, 
‒ working conditions,  
‒ sanitation and cleanliness, 
‒ recreation, 
‒ welfare amenities, 
‒ services like co-operative grain shops, housing cooperatives, 
‒ formation of welfare committees, 
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‒ housing, 
‒ implementation of laws on social welfare, 

• Labour Administration functions: 
‒ organisational discipline, 
‒ safety and health administration, 
‒ wage and salary administration, 
‒ administration of legislation covering Industrial relations. 

• Labour relations functions: 
‒ administration of standing orders, 
‒ handling of grievances, 
‒ settlement of disputes through statutory procedures, 
‒ relations between trade unions and trade union management, 
‒ measures to increase productivity. 

B. Tripartite and bipartite bodies 
The purpose of consultative mechanisms is to bring the partners together to resolve differences in 
a spirit of cooperation and goodwill. The main functions of this work committee are: 
‒ to promote goodwill in industry, 
‒ to ensure cooperation between employers and employees, 
‒ to ensure the cooperation of private concerns, 
‒ to provide for popular agency to supervise the management of nationalised enterprises. 

C. Standing orders 
Majority of the industrial disputes are related to employment conditions. To prevent the industrial 
conflict related to employment conditions, standing orders are formulated. They should include 
the following: 
‒ classification of employees, e.g. whether they are permanent, temporary, apprentice and 

probationary, 
‒ manner of informing employees about the period and hours of work, holidays, paydays and 

wage rates, 
‒ shift work, 
‒ attendance and lateness, 
‒ conditions of the procedure for requesting leaves and holidays and the authority that may 

grant them, 
‒ requirement to enter premises through certain gates and obligation to search, 
‒ closing and reopening of parts of the industrial establishment and temporary stoppages of 

work, and the rights and obligations of the employer and employees arising therefrom, 
‒ termination of employment and notice to be given by employer and employees, 
‒ suspension or dismissal for misconduct and acts or omissions which constitute misconduct, 
‒ redress for employees against unfair treatment or unreasonable exactions by the employer, 

its agents or employees, 
‒ any other matter that may be prescribed. 

D. Grievance procedure. 

E. Joint consultation. 

F. Labour co-partnership and profit sharing. 

G. Strong trade union. 

H. Collective bargaining. 
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Collective bargaining is seen as a process of social change, a peace treaty between conflicting par-
ties and a system of industrial law. It involves the following five steps: 
‒ preparation, 
‒ discussion, 
‒ proposal, 
‒ bargaining, 
‒ final agreement. 

 
 
4. Conflict resolution 
 

Conflicts can be settled through various methods which can be identified as follows: 
A. Investigation: it is conducted by a board or court appointed by the government.  It can be volun-

tary or compulsory. 
B. Mediation: in this method, a third party assists the parties in their negotiation. It takes place with 

the consent of both parties. 
C. Conciliation: the main purpose of conciliation and arbitration is to reunite the two conflicting 

groups back together in an industry in order to avoid interruption of production, mistrust, etc. 
Conciliation is a process in which representatives of both workers and employers meet before a 
third party in order to convince them to reach a short settlement. 

D. Arbitration: Arbitration is a process in which the conflicting parties agree to refer their dispute to 
a neutral third party known as an ‘Arbitrator’. Arbitration differs from conciliation in the sense 
that in arbitration the arbitrator makes a judgment on the dispute, whereas in conciliation, the 
conciliator helps the disputing parties to reach at a decision. 

E. Adjudication: the final legal means for the settlement of an unresolved dispute is to refer it for 
adjudication by the government. The government may refer a dispute to adjudication with or 
without the consent of the disputing parties. 

 
 
5. Negotiation 
 

Negotiation is a technique of discussing issues between each other and reaching a conclusion that 
is beneficial to all involved in the discussion. It is one of the most effective ways of avoiding conflicts 
and tension.  
Negotiation is a problem-solving process in which two or more people voluntarily discuss their dif-
ferences and attempt to reach a joint decision on common concerns. It requires participants to iden-
tify issues about which they differ, communicate their needs and interests to each other, generate 
possible settlement options and bargain over the terms of the final agreement. Successful negotia-
tions generally result in some kind of exchange or promise made by the negotiators to each other.  

• Who can be a negotiator? 
A negotiator is a person representing an organisation or a position who listens carefully to all parties 
and reaches a conclusion that is willingly acceptable to all.  

• Skills of a negotiator:  
‒ a negotiator should be impartial and neutral, 
‒ he/she should understand the situation and also the point of view of each party, 
‒ a negotiator should be smart enough to deal with any situation and come to an agreement. 
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5.1. The importance of negotiation  
Negotiation is essential in any sphere of life. It is important not only in corporations, but also in our 
daily lives. It is nothing but a discussion between individuals to find an alternative that takes into 
account everyone’s interest and leaves no party at a loss. The following are some examples of the 
importance of the negotiation process: 
‒ maintaining peace, 
‒ effective buying, 
‒ reducing conflicts, 
‒ dynamic nature of business, 
‒ interdependence, 
‒ dealing with vendors, 
‒ dealing with superiors. 

 
5.2. Negotiation process 
Negotiation is an open process for two parties aimed at finding an acceptable solution and ending 
the conflict. There are some specific conditions under which negotiation produces the best solu-
tions: 
‒ when the conflict involves two or more parties or groups, 
‒ there is serious conflict of interest between the two parties, 
‒ all parties believe that negotiation will lead to a better outcome, 
‒ all parties want to cooperate rather than maintain a dysfunctional conflict situation. 

The negotiation process consists of five steps, which are: 
A. preparation and planning, 
B. discussion and interaction, 
C. exchange of information, 
D. bargaining and problem solving, 
E. closure and implementation. 
 
 
6. Elements affecting negotiation 
 

Negotiation is simply a technique, a discussion between individuals to reach a mutual agreement by 
which each party gains something and by which conflicts are avoided. 

• Factors affecting negotiation: 
‒ the objectives and interests of the parties, 
‒ the extent to which the negotiating parties are interdependent, 
‒ the past relations that exist between the two negotiating parties, 
‒ the nature, temperament and personality of the parties, 
‒ the persuasiveness of each party. 

 

In addition to the above, there are some factors that affect the outcome of negotiation: 
‒ Place: the location of the meeting to conduct negotiation influences the level of confidence.  

‒ Time: the choice of time to hold discussion should be determined considering mutual con-
venience. The time to prepare for the negotiation and the time to implement the agreement 
should also be carefully determined in order to take action before and after the meeting. 

‒ Subjective factors: the final outcome of negotiation depends on subjective factors of influ-
ence and persuasion, not just on the objective factors such as logic and facts.  
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‒ Personal relationship: the conduct of negotiation is not only influenced by the actual situation 
of the issue, but also by the relationship between the two persons or parties involved in the 
discussion process. 

‒ Fear: our bargaining power is often conditioned by our fear of the other party’s authority, 
power, superior connections and the ability to cause harm. 

‒ Mutual obligations: past relationships also act as an influencing factor. 

‒ Consideration of the future: negotiation also gives perspective on future relationships. 

‒ Practice wisdom: the fear of missing out on good opportunities in the future is a strong fac-
tor in our bargaining and negotiating position and power. 

• Authority. 

• Credibility. 

• Information. 

• Emotional control. 

• Communication skills. 

 
 
7. Challenges for effective negotiation 
 

The biggest challenge to negotiate is when individuals are not ready to understand the other side at 
all. When one party thinks only of themselves and their interests, and tends to ignore the interests 
of the other party. There are several challenges in negotiation that need to be taken care of during 
the negotiation process:   
‒ lack of time, 
‒ unpreparedness, 
‒ lack of patience, 
‒ criticism, sarcasm, offensive remarks, 
‒ avoid last minute changes, 
‒ being too rigid, 
‒ staying vigilant, 
‒ lack of confidence. 

Other Barriers: 
‒ die hard bargainers, 
‒ lack of trust, 
‒ information vacuum and negotiator’s dilemma, 
‒ structural impediments, 
‒ cultural and gender differences, 
‒ communication problems. 

Suggestions for effective negotiations: 
‒ be transparent and honest, 
‒ be very confident, 
‒ have a good understanding of the other party, 
‒ be a good communicator, 
‒ take care of your outfit, 
‒ be prepared to compromise, 
‒ at the end of negotiation, sign contract and agreements, 
‒ have a positive attitude for win-win negotiation. 
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8. Course revision 
 

Entire course will be revised for the purpose to recall all the topics and issues covered in the syllabus. 
This will enhance and encourage students to read and understand all the thematic issues and help 
them prepare for the final examination. 
 
 

9. Final examination 
 

At the end of the course, a final written examination will be conducted in order to check the stu-
dents’ ability to describe with their understanding the topics that were taught in the class. It covers 
50% of the whole course. 
 
 
10. Sample tasks 
 

• Active participation in class discussions: Active participation in class discussions assumes that a 
student has demonstrated knowledge of the data and concepts from the lectures, correct use of 
terminology and understanding of the basic ideas expressed in papers offered for reading at 
home. 

• Presentation: Students are expected to create presentations based on the course material. 
• Group project: a group project aimed at investigating a given topic. 
• Written response / test: the element is given in the form of a written assignment. 

• Written examination: The main goal of examination is to assess critical thinking skills, the ability 
to look and interpret known facts in a new way, to intellectualise and speculate on the main 
problems covered by the course, and to assess the use of English. 

 
 
11. Sample questions 
 

I Objective questions (fill in the blanks) 
A. ———— can be defined or characterised in many ways as an expression of hostility, negative 

attitudes, antagonism, aggression rivalry and misunderstanding. 
 

B. Multiple choice questions. 
 

1. Which of the following conflict takes place within an individual? 
a) Intrapersonal, 
b) Interpersonal, 
c) Inter-group, 
d) Intra-medial.  

 
II Short questions 
‒ What is conflict? Explain its nature. 
‒ Explain various levels of conflicts. 
‒ Explain various conflict resolution strategies. 
‒ What is negotiation? State its importance. 
‒ What is conflict management? State importance of conflict. 
‒ Explain various conflict resolution strategies. 
‒ Explain factors affecting negotiation. 
‒ What challenges are to be faced for an effective negotiation? 
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III Long Questions  

• Explain belief domains of conflicts. 

• Explain the concept of: 
‒ Investigation, 
‒ Mediator, 
‒ Conciliation, 
‒ Voluntary arbitration, 
‒ Compulsory arbitration, 
‒ Labour courts, 
‒ Industrial tribunals, 
‒ National tribunals, 
‒ Role of communication in negotiation, 
‒ Role of emotions in negotiation. 

• Write Short Note on: 
‒ The role of communication in negotiation, 
‒ The role of personality in negotiation, 
‒ The role of emotions in negotiation, 
‒ The labour welfare officer, 
‒ Standing orders. 

 
 
 
Lecturer:  
Pradeep Kumar, PhD 

e-mail address: pradeep.kumar@pwsz.nysa.pl 

mailto:pradeep.kumar@pans.nysa.pl
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Course: Foreign Direct Investment 

Field of study: Economics 

Form of classes: Regular/Online 

Number of hours: 30 h 

Number of ECTS credits: 5 

Teaching methods: Lectures (including multi-modal presentations, individual projects) 

Learning outcomes: 

Students will get systematic knowledge about foreign capital and new policy mechanisms adopted 
by developed and emerging economies in order to attract foreign direct investment. It will help 
students to understand the importance of FDI (foreign direct investment) and identify strategically 
favourable destinations for its expansion. With the rise of globalisation, the opportunity of compa-
nies to become worldwide has become so great that the companies which are doing well within 
their countries, start the business in other countries to maximise the profit. Students will be also 
able to understand the new emerging trend of FDI, the flow of foreign capital between the emerging 
economies, it normally goes from developed to developing/emerging economies. 

Evaluation methods of learning outcomes:  
written test, activity during classes ‒ solving tasks 

The method of verification of the learning outcomes: 
‒ Class attendance & active participation (10%), 
‒ Essay/paper/portfolio (10%), 
‒ Individual presentation (10%), 
‒ Group presentation (10%), 
‒ Individual project/group projects (20%), 
‒ Written examination/Oral examination (40%). 
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1. Introduction  

This course is designed to enhance the knowledge about foreign capital through foreign direct in-
vestment. It is a method of direct investment into a business of a country by the company or indi-
vidual of another country. This direct investment can be either in the shape of merger and acquisi-
tion of a company in a target country or by expanding business operations of a company in a target 
country. It is also differentiating between foreign direct investment and portfolio investment.  
Foreign direct investment (FDI) means that any company or organisation can make direct invest-
ment in the production of another country. It can be made in various ways; by buying companies in 
another country or by expanding business into another country. Expanding business means opening 
a new business unit of existing business or opening a completely new business. There are a lot of 
reasons behind doing foreign investment; it may be because of taking advantage of low wages of a 
country, privileges like tax exemption which are given by some countries as an incentive to take 
advantage of tariff-free access to the region or of a specific market.  
Here, we are also trying to understand the meaning of foreign capital, types of foreign capital, forms 
of foreign capital, its role, dangerous impact of foreign capital and private foreign investment. 

 
 

2. Foreign Direct Investment (FDI) 

Foreign direct investment and technology had been playing a very important role for the develop-
ment of developed economies. They also had been playing a very crucial role for the development 
of developing economies. They are significantly contributing globally for the development of socio-
economic exchanges. The classic examples include Poland, China and India. 
Foreign investment plays an increasing role in economic development. Therefore, economic reforms 
and the far-reaching political changes have resulted in very substantial changes in the international 
capital flows. One of the ways by which foreign capital helps to stimulate the economic growth is 
facilitating essential imports required for carrying out development programmes, like capital goods, 
know-how, raw materials and other inputs and even consumer goods. The machinery, know-how 
and other inputs needed may not be indigenously available. Further, the increase in demand created 
by large investments may contribute to the necessity of consumer goods import. When the export 
earnings are insufficient to finance such vital imports, foreign capital could help reduce the foreign 
exchange gap. Moreover, foreign investment also helps increase a country’s exports and reduce the 
import requirements if such investments take place in export-oriented and import-competing in-
dustries. 
 

Foreign capital may be implemented through a lot of ways: 

‒ Private foreign investment which is also known as portfolio or re-entering the investment. The 
new industrial enterprises may start thanks to foreigners. The capital for such concerns is allo-
cated by foreigners in the form of shares; 

‒ Foreign collaboration ‒ which represents joint participation between domestic & foreign capital. 
There are three types of foreign collaborations: 

1. Joint participation between private parties,  
2. Between foreign companies and local government, and  
3. Between foreign government and local government; 

‒ Inter-governmental loans – the developed countries provide grants and loans to governments of 
less developed countries; 
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‒ Loans from International Institutions ‒ the International Bank of Reconstruction and Develop-
ment (IBRD), International Monetary Fund (IMF), Asian Development Bank (ACB), etc., provide 
foreign capital; 

‒ External Commercial Borrowings (ECB) ‒ the export credit agencies like the US Exim Bank (Export-
Import Bank of the United States), JEXIM (the Export-Import Bank of Japan), the Export Credit 
Guarantee Corporation of India (ECGC), United Kingdom, etc., supply major portion of the com-
mercial borrowings from the capital market. 

 

Foreign capital combined with skill and enterprise is essential for the development of underdevel-
oped countries in several ways: 

‒ it is necessary to implement foreign capital when domestic capital is inadequate for the purpose 
of economic growth; 

‒ foreign capital supplements domestic savings and it uses them to secure a rapid growth rate; 

‒ it provides technological expertise and helps in building a modern industrial structure; 

‒ it opens the way for the investment of domestic capital into new and desirable channels not used 
in the country before, due to lack of bold entrepreneurship; 

‒ it provides valuable foreign exchange and it can facilitate pressures on the balance of payments; 

‒ it can help developing countries in breaking the vicious circle of poverty; 

‒ during the early stages of economic development of backward countries, the vast natural re-
sources would be exploited quickly with foreign capital; 

‒ foreign capital helping to import some of the essential goods of consumption can help contain 
inflationary pressures in the economy making the process of development relatively easy and 
smooth. 

 
2.1. Difference between FDI and portfolio investment 
Foreign direct investment is the opposite of portfolio investment. Within the portfolio investment 
a company buys stocks and bonds of different companies located in different countries. Foreign 
direct investment isa part of the national accounts of the country. Foreign direct investment does 
not include investments which are done by purchasing shares of another country.  
Foreign direct investment is also called as the example of international factor movements. However, 
foreign direct investment does not involve investing in securities like bonds and stocks of another 
country. It is in contrast to portfolio investment. If a company buys 10% shares of any foreign com-
pany, then it will be categorised as portfolio investment. Foreign Direct Investment means: 

‒ investment by branches of foreign companies, 

‒ investment by subsidiaries of foreign companies, and  

‒ investment by other foreign-controlled companies.  

Portfolio investment means: 
‒ equity holdings by non-residents in the recipient country’s joint-stock companies, 
‒ credit capital from private sources abroad invested in the recipient country’s stock 

companies, and 
‒ credit capital from official sources in the recipient country’s joint-stock companies. 

 
2.2. Historical Development of FDI 
Foreign trade or foreign capital is not a new term for the global economy. Nevertheless, the theory 
of foreign direct investment and literature about the activities of corporations spreading outside of 
their national boundaries have emerged in the last three decades. The concept includes the follow-
ing phases: 
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I. First Phase 1870-1914: during this period, Multinational Enterprises (MNEs) were underesti-
mated and not appreciated for their expansion to foreign countries. Foreign direct investment 
during this period was both the channel for the transfer of resources between different countries 
and the means of controlling the use of these resources for the complementary of local inputs. 
During this period, Europeans and the majority of the United Kingdom were the largest share-
holders in the global stock of foreign investment. 

II. Second Phase 1918-1938: due to the First World War, several European countries were in very 
bad shape and were not in the position to continue their investment projects as settled before 
the war, which affected the national as well as international production. At the same time, the 
consequences of war and changes in boundaries, European activities were eliminated from Rus-
sia. Only the USA remained fairly unscathed due to these events. During this time, foreign invest-
ments largely participated in some sectors, supplying products based on current demands. 

III. Third Phase 1939-1960: after the Second World War, around the next thirty-five years interna-
tional businesses have grown uninterruptedly. Unlike the First World War, the Second World War 
generated major technological advances, economic and political climate, which was helpful to 
improve foreign business activities. It was the time when the French and the Dutch capital in-
volvement had more than its pre-war investment. In the years after the Second World War, 
worldwide FDI was commanded by the United States. The USA represented around 75% of new 
FDI (counting reinvested benefits) between 1945 and 1960. Since that time FDI has spread and 
turned into a legitimately worldwide sensation. 

IV. Fourth Phase 1960-1978: between 1962 and 1977 the number of MNEs of USA origin declined. 
On the other hand, those of Japanese origin increased from 29 to 64 percent. And in the case of 
developing countries, it increased from 2 to 18 percent.  

V. Fifth Phase 1980-1991: it was the period when FDI traditionally recorded an additional source of 
capital. It became more popular among the countries where domestic saving rates were low. A 
lot of developing and underdeveloped countries considered FDI as an important source of exter-
nal finance. And countries started to bring reforms in their policies in order to attract MNEs. 
China is one of the best examples of such kinds of reforms. China’s economic development has 
been remarkable since adopting the economic reform policy in the 1970s. 

VI. Global FDI inflows and outflows 1990-2020. 
 
 

3. New Trends in FDI since 1990 

The 1990s brought considerable improvements in the investment climate, it partly influenced by 
the recognition of the benefits of FDI. The change in attitudes, in turn, led to a removal of direct 
obstacles to FDI and to an increase in the use of FDI incentives. Foreign Direct Investment is now 
considered as beneficial, and almost all the countries have tried to provide support for the invest-
ments from other countries. A lot of countries have started to recognise that they can bring foreign 
capital easily by being more liberal, and by opening markets. And it is only possible through bringing 
reforms in their economic policies and strengthening institutional mechanisms.  
Technological advancements in communication and information industries have combined to create 
a new form of industrialisation, the form of industrialisation based increasingly upon the application 
of enhanced services for improvements in productivity. One consequence of this ‘thought ware’ 
economy is the increased interdependence and specialisation of production among trading nations. 
Increasingly, we witness the transnational sharing of production in which various segments of the 
production process are being parcelled out to countries with perceived competitive advantages. The 
growth of FDI depends in a great extent on the business cycle in both home and host countries. 
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3.1. Analysing BRICS 
The emerging economies are considered as attractive destinations for foreign direct investment, 
globally. The BRICS countries that are Brazil, Russia, India, China and South Africa are the fastest 
growing economies in the world. The factor of economic growth is an attractive factor for foreign 
investors to invest in the growing economies to get an adequate return on investments.  

Analysing BRICS by inflows and outflows of their FDIs measures in $ at current prices per capita. 
 

A. Brazil 
 
Brazil is one of the most attractive destinations for FDI. As shown in Figure 1, the trend for Brazil 
inflow has always been higher. Year 2011 recorded the highest inflows and it slowed down in 2012 
and 2013. Again, with some up and down similar trends were followed until 2019. 
 
 

 
 

Figure 1. FDI Inflows & Outflows (Brazil) 
Source: UNCTAD 20201 

 
The trend to receive inflows in Brazil is predicted to be increased post pandemic, and it will continue 
till 2030.  
 
 
  

 

1  UNCTAD Stat. https://unctadstat.unctad.org/wds/TableViewer/tableView.aspx. 
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B. Russia 
 
Russia is quite a unique country in the BRICS group which is balanced with inflows as well as out-
flows. 
 
 

 
 

Figure 2. FDI Inflows & Outflows (Russia) 
Source: UNCTAD 20202 

 
 
According to Figure 2, Russian investment going out of Russia is much higher than foreign capital 
coming inside the country in consecutive years 2013, 2014 and 2015. Outflow from Russia is higher 
than inflows in 2017 and 2018. In 2019, it has changed and higher inflows than outflows invest-
ments.  

The trend of outflow in the year 2017 and 2018 can be also seen as a result of economic sanctions 
imposed by the European Union which affect the inflows of capital into Russia. Similar trends are 
expected in the post COVID-19 times, and it will continue at least for next 5 to 10 years.   
 
 
  

 

2  UNCTAD Stat. https://unctadstat.unctad.org/wds/TableViewer/tableView.aspx. 
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C. India 
 

India is an important country under this group due to its continuous increase in inflows of FDI since 
1999. Analysing data shows that India remains one of the favourite destinations for FDI in 2019, but 
Indian investment going abroad is also on the track to recover themselves and take more interest 
in the global market. 
 
 

 
 

Figure 3. FDI Inflows & Outflows (India) 
Source: UNCTAD3 

 

India, being one of the fastest growing emerging markets received highest FDI inflows in 2008. Ac-
cording to Figure 3, after 2008, inflows to India slightly fell down due to the financial crisis, but they 
again recovered in a better way; at the same time outflows from India were still very slow. In 2001, 
Indian companies started to go abroad after the adoption of liberal policies by Indian government 
in 1999, which started to decline after 2008. Year 2013, was the lowest when it comes to the last 
ten years for outflows of FDI. Since 2017, and then, in 2018 and 2019 India received foreign invest-
ment with satisfactory growth rate and similarly outflows have been also growing.  

The analysed data shows that India remains one of the favourite destinations for FDI in 2019, but 
Indian investment going abroad is also on the track to recover themselves and take more interest 
in the global market. 
 
  

 

3  UNCTAD Stat. https://unctadstat.unctad.org/wds/TableViewer/tableView.aspx. 
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D. China 
 
China’s position in the BRICS group is very crucial and important as being one of the highest recipi-
ents of Inflows of FDI in the member countries. Since 1991, inflows of FDI to China could be noticed, 
and its increase went higher, with some small fluctuations and continued until 2019 with a high 
record.  
 

 

 
Figure 4. FDI Inflows & Outflows (China) 

Source: UNCTAD4 

 
  

 

4  UNCTAD Stat. https://unctadstat.unctad.org/wds/TableViewer/tableView.aspx. 
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E. South Africa 
 
South Africa as a country from African continent is of huge importance in this association of BRICS, 
due to its policies and geopolitical status. FDI inflows and outflows for South Africa have been fluc-
tuating from 1993 to 2019. Evidently, it was important to notice that when inflows to South Africa 
had grown high, outflows from South Africa were the lowest or even in minus (-ve). Such trends 
were especially noticed in 2001, 2008, 2010, and 2011. 
 

 
 

Figure 5. FDI Inflows & Outflows (South Africa) 
Source: UNCTAD5 

 
 
 
4. Applicable Theories of International Trade 
 
4.1. Inter-regional and International Trade 
A controversy has been going on among economists whether there is any difference between inter-
regional or domestic trade and international trade. The classical economists held that there were 
fundamental differences between inter-regional trade and international trade. Accordingly, they 
propounded a separate theory of international trade which is known as the Theory of Comparative 
Costs. 
 
There are several reasons to believe the classical views that international trade is fundamentally 
different from inter-regional trade which is fully applicable in Indian context. 
 

 

5  UNCTAD Stat. https://unctadstat.unctad.org/wds/TableViewer/tableView.aspx. 
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1. Factor Immobility, 

2. Differences in Natural Resources, 

3. Geographical and Climate Differences, 

4. Different Market, 

5. Mobility of Goods, 

6. Different Currencies, 

7. Balance of Payments Problems, 

8. Different Transport Costs, 

9. Different Economic Environment, 

10. Different Political Groups, 

11. Different National Policies. 

 
4.2. Kenen’s Theory of Human Capital 
P. B. Kenen in the article in 1965 examined the role of human capital in international trade. He 
considered human capital, instead of physical capital as the main theme of his theory. Human capital 
is created by investing in the education and training of the labour force. Education, like investment 
in physical capital, requires time and it uses resources. The skills which education and training cre-
ate, last a long time and tend to increase the productivity of the labour force. The wage differentials 
among types of labour rate are due to differences in education. But they cannot be improved upon 
without the application of capital. Education and training imparted to the labour force is the appli-
cation of capital to labour. 
 
4.3. The Kravis Theory of Availability 
In 1956, I. B. Kravis, an American economist, propounded the theory that the commodity composi-
tion trade is determined primarily by ‘availability’. Availability means an elastic supply. Trade relates 
only to those goods which are not available at home. By this phrase Kravis means- 
A country will import those goods which are not available in the absolute sense, for example, a 

diamond; 
Export those goods which are available in quantities greater than domestic demands. 

Kravis has explained four factors which influence the availability:  
a) Natural Resources: it is the availability of scarce natural resources that determines the trade pat-

tern of a country. 
b) Technical changes: technical knowledge that the given country has for producing particular goods 

which are then exported.  
c) Product differentiations: it confers temporary monopoly of production on the innovating country 

so that it is able to export its commodity until the importing country imitates. 
d) Government policy: government policy influences trade in a negative or positive way. 
 
4.4. Liberalism Theory 
Vernon’s theory of liberalism is the most important theory related to the direct foreign investment 
developed by Raymond Vernon. This theory relates to the product-cycle model and explains the 
expansion of FDI to retain the competitive advantages in the foreign markets. According to the the-
ory, the main motivation that is the basis for the FDI aroused from the desire to maintain market 
share and exploit technological comparative advantage. 
John Dunning developed the OLI ‒ ownership, location, internalisation model. This model is focused 
on the decisions to go global, with emphasis on characteristics of ownership and foreign location de-
sirability. Dunning mentioned four groups of motivation for foreign investment. These are: resource 
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seeking investment, market seeking, efficiency seeking and strategic assets seeking investments. Re-
source seeking investments focuses on the market where the firms can get raw material for produc-
tion in an easy way. Market seeking investments is made where the trading limitations are not so 
strict and markets are comparatively large. Efficiency seeking investments are those investments 
that are made where the cost of production could be reported at lowest by availability of cheap labour 
and technology. Strategic assets seeking investments focus on the mergers and acquisitions or other 
strategic linkages. 
 
4.5. Neo-liberalism Theory 
Neo-liberalism is a trend of economic liberalism that supports free trade, economic liberalisation, 
open markets, deregulations, privatisation and increasing the private sector role in the economy 
and decreasing the influence of the public sector on the economy. Neo-liberalism theory suggests 
that the investors are attracted to the markets that are economically liberalised and have low bar-
riers. This theory is mainly used by economists to make the legislative reforms of the markets. 
 
 
5. Case Study: 
Global and regional investment trends for India and Poland 

In Poland, India is perceived as the most important non-European economic partner. Now, for the 
people from Poland, India is not only considered as the supplier of clothes, it is regarded as a pow-
erful economy with strong and vast IT sector, financial and industrial sectors, business process out-
sourcing (BPO) which can play a significant role in the development of the Polish economy. Among 
the businessmen of Poland, the awareness of Indian power and abilities has grown in the recent 
times. Bilateral trade between Poland and India already increased and crossed 3.1 billion euros.  
 
 
6. Determinants of Foreign Direct Investment 

Explanatory variables Indicators 

Policy variables • Motivation factors 
• Government incentives 
• Entry Strategies   
• Macroeconomic stability 
• Inflation rate 
• GDP per capita Income 
• Currency Exchange 
• FDI policy 
• Trade openness 

Geopolitical location • India’s location in South Asia 
• Availability of resources 
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Institutional variables • Rule of Law 
• Democratic Values 
• Corruption 
• Bureaucratic complex   
• Specific Agencies for FDIs 
• Cultural differences 
• Language preferences 
• Union and local government 

Political risk variables • Political stability  
• Government effectiveness 
• Regulatory quality 
• Different policies at Union and local Government policies 

Local Market characteristics Market size 
• Availability of entrepreneurial, and management skills  
• Second largest consumer market in the world Growth 
• Ratio of Net FDI inflow to GDP Infrastructure  

 
 
7. The impact of FDI on emerging economies 
 
Foreign Direct Investment was considered as negative, unhelpful, and it was thought of as it brings 
technology that is inappropriate for the country. For almost 40 years, a different view regarding the 
Foreign Direct Investment has been emerging. Foreign Direct Investment is now considered as ben-
eficial and almost all the countries have tried to provide welcome investments from other countries. 
The countries have started to recognise that they can attract FDI by using both the economic and 
FDI policies. Technological advancements in communication and information industries have com-
bined to create a new form of industrialisation, the form of industrialisation based increasingly upon 
the application of enhanced services for improvements in productivity. One consequence of this 
‘thought ware’ economy is the increased interdependence and specialisation of production among 
trading nations. Increasingly, we witness the transnational sharing of production in which various 
segments of the production process are being parcelled out to countries with perceived competitive 
advantages.  
 
 
8. Project as case study: Poland as an investment destination in Central Eastern Europe 
 

Students are supposed to complete the project by making a research outcome based on Polish in-
vestment policies and progress in order to present Poland as an investment destination in Central 
Eastern Europe. 
 
 
9. Completion of the course 
 

9.1. Evaluation of all results including projects and case study  
• Class attendance & active participation: Active participation in class discussions presupposes that 

a student has presented the knowledge and notions from the lectures, the correct use of termi-
nology and the understanding of basic ideas expressed in papers offered for home reading. 
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• Projects/Case study/portfolio: The element is given in the form of a written task. 
• Presentation: Students are supposed to create presentations on the basis of the course material. 
• Individual/Group Projects: a group project aimed at researching the given topic. 

 
9.2. Final examination 
The main goal of exam assessment is to assess the skills of critical thinking, abilities to take a new 
look at well-known facts and interpret them, intellectualise and speculate about main problems 
covered by the course, and to assess the use of English. 
 
9.3. Sample Audit Questions: 
A. Objective Question 
Choose one correct answer from the multiple choice questions.  
 

1. The less important company loses its identity and becomes part of the more important corpora-
tion, which retains its identity called: 
a) Merger b) Acquisitions c) Merger & Acquisition d) None of the above 

 
B. Short Questions 
Write your own answers, minimum 7 sentences.  

Choose five (5) points to answer them.  
1. Define FDI, and explain why FDI is important. 

2. What is portfolio investment? 

3. How do you understand the meaning of Merger and Acquisitions? 

4. Companies considering foreign investment. What do they analyse before the investment? 

5. What are the determinants that influence FDI? 

6. How market size effects-geographic proximity and labor coast? 

7. Explain how Greenfield investment impacts the local system. 
 
C. Long Questions  
Write an essay, minimum 50 sentences. Choose one of the following topics.  

1. FDI is good for some host countries. In what way and why? Explain in brief. 
2. Explain advantages and disadvantages of FDI in home country as well as in host country. 

 
 
 

Lecturer:  
Pradeep Kumar, PhD 

e-mail address: pradeep.kumar@pwsz.nysa.pl 

mailto:pradeep.kumar@pans.nysa.pl
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Course: Intercultural Communication 

Field of study: Global Communication/Modern languages 

Number of hours: theory 15-30 h, practice 15 h  

Number of ECTS credits: 5 

Teaching methods: Lectures, assignments, exercises, case study, presentation, group discussion 

Learning outcomes:  

After completing the course, students will be able to: 
‒ Understand the importance of intercultural communication. 

‒ Define and describe the role of intercultural communication for successful negotiations. 

‒ Understand the concept of culture and co-culture with explanation of cultural identity. 

‒ Make socio-political judgements in international settings. 

‒ Understand cross cultural experience ‘case study’ and explore the psycho-cultural dimension 
in an international environment. 

‒ Enhance communication skills – in the area of both sending and receiving abilities that deter-
mine the acquisition and application of knowledge in order to understand problems arising in 
international dialogue 

‒ Communication strives to achieve a joint decision or outcome satisfactory to both parties.  

‒ Communication as such, the most effective form of negotiation as a problem solving ap-
proach. 

 
The method for verifying learning outcomes (100%): 
‒ Class Attendance & Active Participation (20%), 
‒ Assignments (10%), 
‒ Case Studies (10%), 
‒ Student Presentation individual/groups (20%), 
‒ Written Examination: objective types, short and long type questions (40%). 

 

*Note: For passing the course written examination is compulsory even if the overall score for the course is 
60% without examination. 

 
 
 
Sources 
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1. Introduction  

This course is designed to enhance students’ understanding of multicultural societies and its im-
portance for intercultural communication. It also offers an overview of socio-scientific approaches 
towards cultural understanding, and psychological reasoning by providing knowledge on the mind-
set of people through a cultural lens that enables one to perform an analysis of the cultural identi-
ty, and spirituality in terms of the use of communication language. During communication, the 
selection of words reflects the culture of its participants because that is where they have learned 
them, and that is where they originated. It is also important to understand the values and expres-
sion of cultural concepts from a psychological and spiritual point of view in order to increase cross-
cultural communication. It includes basic concepts of spirituality and its importance for intercul-
tural communication such as Buddhist Economics, Islamic Civics, Confucian Marxism, Hindu Con-
structivism, Pagan Feminism, and Animist Environmentalism, etc. Culture, Communication, and 
Intercultural Relationship have been presented as tools for conflict solving mechanisms. Cultural 
considerations play an important role in the negotiation process as all of its actors bring with them 
their own specific cultural behaviours; that is their patterns of thinking, feeling, acting, and most 
importantly, their own set of culturally shared values. 
 
 
2. Why Study Intercultural Communication?  

Intercultural communication consists of skills that are learned by individuals and shared within 
organisations and communities. Its focus is not limited to communication or successful negotia-
tion, it is also about knowing, understanding and being able to send and receive messages that 
determines how well individuals, organisations, industries and nations do in both acquiring and 
applying knowledge using national and international platforms. Communication could not be es-
tablished by one person talking or someone who has his/her own view on a matter and sending 
the same but it also matters that is depending on how much other party is receiving. And at the 
same time when the other person is sending his/her message, it is essential how much we under-
stand and take from their approach. The better the communication, the greater likelihood of suc-
cess. 

Due to globalisation the importance of information has grown rapidly, which gives rise to a new 
category known as a knowledge class, i.e. the class of people who have the ability to effectively 
negotiate in different cultural environments. For productive communication and successful nego-
tiations, as much as they require one to have a good understanding of the cross-cultural environ-
ment, occur when one has a sufficient skill and ability needed in that communication/negotiation 
process. Such an environment is beneficial for all of us, whether it is our college campus, exchange 
programmes or cooperation with multinational companies. People with different linguistic and 
cultural backgrounds are considered to perform better in intercultural communication or cross-
border communication. 

Today, when outsourcing is increasingly appreciated around the globe, multinational companies or 
firms from developed nations are outsourcing their projects with developing nations which is sup-
porting them to organise the same work at low cost, e.g., American law firms are hiring law gradu-
ates or lawyers from India. If the same law firm is supposed to hire a lawyer from the USA, they 
must pay much higher rate (for example $100 per hour), but were it to hire a law graduate or a 
lawyer from India, then it would need to pay only $7 per hour, and considering the fact that the 
same law practices apply to both the USA and India (common law legal system), it is more benefi-
cial for law firms to get their projects done by outsourcing to India. What is more ‒ due to the time 
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difference between India and the USA, it allows them to work around the clock (when a law firm is 
closing its office in the USA, it sends the required task to the Indian associates, and when it opens 
its office on the next day, it has all its projects ready, as the closing time in the USA is 6:00 pm , 
which is 6:00 am in India).  
 
 
3. Understanding of Culture and Co-culture 

Culture can be understood as a set of learned behaviours of an individual since his/her 
birth/childhood. Culture is a concept that is living part of an individual reflecting his/her learned, 
socially acquired traditions, norms and lifestyles. It can be defined as an amalgamation of the ever-
changing values, traditions, social and political relationships, and worldviews created and shared 
by a group of people bound together by a combination of factors, which can include a common 
history, geographic location, language, social class and/or religion. 

Culture is playing a very significant role in our lives because it is a part of us. This includes our pat-
terned way of thinking, feeling, and acting. It is also reflected through our communication, behav-
iour and approaches. 
 

• What is the meaning of Cultural Being? How to establish whether someone’s behaviour is cul-
tural in comparison to others? What is cultural identity? 

Cultural identity, composed of ethnicity, culture, gender, age, life stage, beliefs, values, and as-
sumptions, is the degree to which someone identifies with his/her culture, and it is determined by 
the values he/she supports. If someone is born and raised in Poland, his/her cultural identity in-
volves the degree to which he/she identifies as a Polish person. But this does not stop there. 
He/she has a number of cultural identities ‒ he/she is associated with regional groups, a student 
body, alumni of a particular school or college, a particular race, a specific age group, a religion, and 
so on. But at the same time, specific patterns of behaviour that distinguish him/her from other 
groups within a culture can be identified as co-culture, e.g., foreign migrants, women, people with 
disabilities, homosexuals, etc. 

The following needs to be remembered in order to understand a cultural identity:  
A. Cultural identities are learned: the way of thinking, acting, and feeling are learned from family, 

friends and communities. 
B. Cultural identities vary in strength: cultural identity is prominent depending on the situation. 

Some people are associated with their groups and their values more closely which creates 
spaces for conversation. 

C. It varies in terms of its content: for example, not everyone would be able to define what it 
means to be a Pole in the same way, just as students have different ways of defining what it 
means to be a student. The importance of such questions becomes evident when we begin to  
talk about someone’s culture in general. In the aforementioned case, the values of constitu-
tional freedom, human rights, social recognition, income standard, language, high respect to 
the women, etc., are the values often ascribed to the members of the Polish culture. What if 
you were an African-Polish person and you identified culturally with both of them?  

 
 
4. Identity, Culture, and Technology 

Today we live in a global village, advances in communication technology lead us to think different-
ly about ourselves and our identity. Technology plays a huge role in our everyday life. We cannot 
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imagine not being connected to the Internet and not using mobile phones. With each new day, we 
are becoming increasingly dependent on technology, which also increases the understanding of 
different identities and technology management in life style. 

According to psychologist Kenneth Gergen, ‘the changes that occur as technology alters our pat-
terns of communication’. He also suggests that with the removal of traditional barriers to forming 
relationships – that of time and space, these technological advancements lead to multiphrenia, i.e. 
a condition in which an individual becomes split into many different selves. We are available for 
communication, via answering machine, fax, and e-mail, even when we are not physically present. 

Cultural differences have been seen by using identities in communication with others for different 
age groups, ethnicity, gender, etc., which could not be hidden. But when we send an e-mail or 
communicate visually, we can choose whether to reveal certain aspects of our identities or not. 
Therefore, our identity on the internet not only is potentially fragmented but also involves more 
choice and management issues than in the case of face-to-face interactions.   

Identities or cultural issues involve responsibilities that come with acquisition of intercultural 
knowledge, use of technology, that is not only for transformative purposes for an individual but 
should also benefit the society at large and other cultural groups.  
 
 
5. Intercultural Communication in Global Business 

The modern business world is interconnected more than ever due to advancements made in tech-
nology. While international business has been conducted since the dawn of civilisation, globalisa-
tion aided by digitalisation has made it much quicker, efficient and sustainable. The diversification 
of the consumer market added the need to expand businesses into all parts of the globe. Develop-
ing countries now have regular commerce contacts with leaders of the global economy, and vice 
versa. Establishing a viable business relationship between two or more nations is in itself a com-
plex procedure, but one which can potentially benefit both parties. A one aspect of this process is  
the nations’ ability to agree upon certain agreements; this can be narrowed down to how individ-
uals from different cultural backgrounds communicate with one another. 

Due to the ease of travel, communication, and availability of information, people from one end of 
the globe can quickly establish contact with individuals from another. Nothing really stands in the 
way for a businessman from Tokyo to arrange a business meeting with a company that is based in 
Poland. The possibility to amass capital in international commerce is simple, but what about two 
completely different people from vastly separate cultures communicating with one another ‒ is it 
that simple, though? When it comes down to language, the lingua franca of global business is Eng-
lish, and it is expected of most people in commerce, especially higher ranking employees (execu-
tives, chief officers, managers, etc.), to speak English in a communicative way. 

Lack of intercultural knowledge and integrity, failure to interact successfully at the global level, 
and unwillingness to implement appropriate marks in market negotiations has been a problem, 
and solutions on how to overcome it have been developing. Enterprises from various nations 
ought to not only realise the significance of recognising their counterparts’ cultures and beliefs, 
but also improve intercultural contact awareness. Poland is no exception in this matter. After the 
fall of communism, Poland’s economy became open to international trade, and so came business 
contacts that it had not had before. Just like with other countries that emerged from the eastern 
side of the Iron Curtain, Poland struggled, but made progress and developed new opportunities 
through adapting intercultural communication in global business. 
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Cultures have varying approaches to their reality: to rules, standards, dress codes, interpersonal 
interactions. For example, a person from an individualistic country like the USA might be at odds 
with a man from China. Americans highly regard personal freedom and individual expression, 
whereas in China people tend to think about the common good when performing tasks. Knowing 
these differences is crucial to find a mutual ground where cooperation can be built.  

On the other hand, there are certain cultures that have little differences between them. This could 
be tied to a shared historical past, common religion, similar customs, e.g.: the Scandinavian coun-
tries are close together because of their Norse roots, centuries of co-rulers and a religion that is 
prevalent in all Nordic countries (Lutheran Christianity). These factors helped influence the current 
socio-economic background, where the people of Norway, Denmark and Sweden are social demo-
crats with welfare states; the wealth their nations accumulate must benefit the common, less-
fortunate folk. Also, there are gestures, ways of speaking, symbols, ethics, etc. that are not bound 
by national borders. Putting your feet up on the desk, for example, would be frowned upon with 
the same level of disdain in France as it would in Indonesia. It is as important to find these com-
monalities as it is to find what separates us. Analysing both and drawing the right conclusions is 
the cornerstone of intercultural communication. 
 
 
6. Understanding of Identity, Language, and Spirituality in Intercultural Communication 

Spirituality is the connection with God, religious sentiment, understanding of self, humanity, na-
ture or the universe. Spirituality can be summarised as a sense of being connected to something 
greater than yourself. Spirituality can be, and should be, a large part of one’s religious experience. It 
can refer to one’s self exploration through meditation, prayer, and contemplation.  

• Secular spirituality: in general, spirituality was solely connected with the sphere of religion, but 
now, due to the popularisation of secularism, secular spirituality was formed. It is a cultural 
phenomenon which focuses on spiritual ideology without any religious framework. It is based 
on practice rather than belief.  

Spirituality and its beliefs are based on practices, language and effects that impact an individual as 
well as the larger society. It defines different philosophical groups/religious practices as follows: 

‒ Buddhist Economics, 
‒ Islamic Civics, 
‒ Confucian Marxism, 
‒ Hindu Constructivism, 
‒ Pagan Feminism, 
‒ Animist Environmentalism. 

 
 
7. Culture, Communication, and Intercultural Relationship 

Research shows that deal-making across cultures tends to lead to worse outcomes as compared to 
communicating within the same culture. This is primarily because cultures are characterised by 
different behaviours, communication styles, and norms. As a result, when communicating with 
people of different cultures, we bring different perspectives to the discussion, which in turn may 
result in potential misunderstandings and a lower likelihood of exporting and discovering integra-
tive, or valuable solutions. 
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Cultural conflict in communication tend to occur for two main reasons: 
A. Relying on stereotypes: stereotyping is the tendency to place every single person in a fixed 

and known category. Stereotypes are often judgmental, and they can lead to distorted ex-
pectations about your counterpart’s behaviour as well as potentially costly misinterpret-
tations. 

B. Interpretation of other’s behaviour and value system: cross cultural misunderstandings occur 
as we tend to interpret others’ behaviours, values, and beliefs through the lens of our own 
culture. To overcome this tendency, we need to learn about the other party’s culture. This 
means not only researching the customs and behaviours of different cultures, but also un-
derstanding why people follow these customs and exhibit these behaviours in the first place. 

To understand the importance of differences in culture and their values, it is essential to follow 
Hofstede’s model of national culture consisting of six dimensions: 

 

Dimension Meaning Low Degree High Degree 

Power distance The degree to which the 
less powerful members 
of a society accept and 
expect that power is dis-
tributed unequally 

Power is shared and is 
widely dispersed, and that 
society members do not 
accept situations where 
power is distributed une-
qually 

Society accepts an une-
qual, hierarchical distribu-
tion of power, and that 
people understand their 
place in the system 

Individualism 
v/s  
Collectivism 

Refers to the strength of 
the ties that people have 
to others within their 
community 

Low collectivism, people 
are supposed to be loyal to 
the group to which they 
belong, and in exchange, 
the group will defend their 
interest 

High collectivism score 
indicates weak interper-
sonal connection among 
those who are not part of 
a core family 

Masculinity  
v/s 

Femininity 

Distribution of roles 
between men and 
women 

Low masculinity, i.e. femi-
ninity indicates that there 
is a great deal of overlap 
between male and female 
roles, and modesty is per-
ceived as a virtue 

High masculinity indicates 
the roles of men and 
women overlap is less, and 
men are expected to be-
have assertively 

Uncertainty 
Avoidance Index 
(UAI) 

Describes how well 
people can cope with 
anxiety 

Low UAE scoring countries 
are more relaxed, open or 
inclusive 

People attempt to make 
life as predictable and 
controllable as possible, if 
they find that they cannot 
control their own lives, 
they may be tempted to 
stop trying 
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Long-Term 

v/s 

Short-Term  
Orientation 

Focus towards past, 
present, and future 

Short term orientation pre-
fers to maintain time-
honoured traditions and 
norms while viewing socie-
tal change with suspicion 

 Long-term orientation 
countries are pragmatic, 
modest, long-term orient-
ed, and more thrifty 

Indulgence 

v/s 

Restraint (IVR) 

Focus on freedom 
against following rules 

Low IVR score ‒ more em-
phasis is placed on sup-
pressing satisfaction as well 
as regulating people’s con-
duct and behaviour; in ad-
dition, social norms are 
stricter 

High IVR score ‒ relatively 
free fulfilment of people’s 
own drives and emotions, 
such as enjoying life and 
having fun, is allowed and 
encouraged 

 
 
8. Coping with Culture in International Environment 

Communication in the international environment is a huge challenge for any individual or organi-
sation. How do we cope with the cultural differences? What approach is more efficient and proper 
when dealing with Indian, Chinese, Japanese, Americans, Germans, Russians or Poles? The follow-
ing constitute some of the guidelines that might be helpful for understanding and communicating 
in international environment:  
A. Learn the other side’s culture. 
B. Do not stereotype. 
C. Find ways to bridge the cultural gap. 

Cross cultural communication in the international environment is more complicated than the one 
conducted among individuals or companies in the same countries. Differences in legal structure, 
cultural norms and religious observances are the factors which affect communication or bring 
complications that may hinder effective negotiations. Understanding cultural differences across 
borders can aid businesses in achieving success on a global scale. The following are some of the 
factors:  

‒ attitude towards risk, 
‒ government-business relations, 
‒ communication style, 
‒ corporate structure, 
‒ political and legal pluralism, 
‒ international economics, 
‒ foreign governments and bureaucracies, 
‒ instability, 
‒ ideology, 
‒ culture, 
‒ external stakeholders. 

Communication is an important and valuable tool for resolving conflict when all parties involved 
have a shared commitment to reaching a collaborative, joint outcome that satisfies both parties’ 
needs and interests. 
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9.  Assignments & Group Presentations 

Students will be assigned to prepare case studies and class presentations with powerpoint presen-
tations. They will be working both individually and in small groups. After collecting data and mak-
ing short surveys based on their study cases, they will present their research, results and conclu-
sions. 
 
10. Review for Final Exam 

The entirety of the course will be revised to recall all the topics and keep students updated with 
the covered subject materials.  
 
 
11.  Sample Questions 
 
I. Objective Types 

A. Multiple choice questions: 

Q. What do we call the ever-changing values, traditions, social and political relationships, and 

worldview created and shared by a group of people bound together by a combination of factors? 

a). Religion     b). Conflict     c). Culture    d). Spirituality  

 

II. Questions requiring short answers 

• Why is the understanding of intercultural communication so important in today’s globalised 

world? 

• What is culture? Explain this concept in brief with range of contexts of negotiation. 

• How do you understand the meaning of culture and negotiation? Define them and their im-

portance for successful negotiation.  

• Present your arguments to prove that negotiation is a relationship-establishing and building pro-

cess? 

• What has been the historical relationship of Mexico and the USA, and how does it affect their 

friendship? 

• What is social structure? Explain the concept that formalised banking practices of Islamic finan-

cial institutions. 

 

III.  Questions requiring long answers 

• Define culture and its importance in an intercultural environment?  

• How do you understand the meaning of cultural wheel? Explain it briefly. 

• How do you understand the meaning of communication and its role in achieving successful ne-

gotiation in the case of intercultural communication? 

• How will you establish communication and what specific strategies will you use when responding 

to a conflict in international cultural environment? 

• Define culture and co-culture as well as what it means to possess a cultural identity.  
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• Describe how technology can impact intercultural interaction.  

• Define and explain the importance of intercultural communication. 

• Describe the role intercultural communication plays in communicating effectively.  

• Explain how studying intercultural communication can lead to increased self-understanding.  

• Why is it important to think beyond ourselves as individuals in intercultural interaction?  

• In what way do electronic means of communication (e-mail, the Internet, fax, and so on) differ 

from face-to-face interactions?  

• What is conflict? Define it and explain its nature. 

• What is industrial/organisational conflict? Define and provide its causes. 

• Why is the conflict between the USA and North Korea a type of dysfunctional conflict. Explain in 

your words. 

• Describe any challenges that you had to overcome when attempting to communicate. If there 

were no challenges, explain why you think it was so easy. 

 

 

 

Lecturer:  
Pradeep Kumar, PhD 

e-mail address: pradeep.kumar@pwsz.nysa.pl 
 

mailto:pradeep.kumar@pans.nysa.pl
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Course: Mathematics & Statistics 

Field of study: Management and Production Engineering 

Type of instruction and number of hours: lecture 15 h, laboratory 30 h 

Number of ECTS credits: 4 

Learning outcomes: 

Knowledge: 
‒ Student knows the concept of statistical series and types of statistical series. 

‒ Student knows the definition and properties of probability. 

‒ Student knows the basic probability distributions of discrete and continuous random variables 
and their characteristics. 

 

Skills: 
‒ Student can create and interpret frequency tables and determine descriptive statistics. 

‒ Student is able to determine the expected value and variance for different distributions of a 
random variable. 

‒ Student is able to evaluate linear correlation of variables and construct linear regression 
equations. 

‒ Student is able to calculate the probability using the classical definition of probability and the 
distribution of a random variable. 

 

Social competences: 
‒ Student is aware of the importance of using statistical methods in business management. 

‒ Student is aware of the advantages as well as the limitations of statistical tools for their 
practical use. 

 

Evaluation methods of learning outcomes:  
written test, activity during classes ‒ solving tasks 

List of course topics: 

Lecture: 

1. Descriptive statistics. Creating frequency tables and calculation of dispersion and position 
measures. 

2. Classical definition of probability. Elements of combinatorics. Independence of events. Conditional 
probability, total probability, Bayes’ formula. 

3. The probability distribution of a random variable. Discrete and continuous distributions. 

4. Interdependence of variables. Discrete two-dimensional random variable, correlation 
coefficient, linear regression model. 

5. Confidence interval estimation. 

6. Statistical hypotheses testing: parametric tests, non-parametric tests. 

Laboratory: 

1. Descriptive statistics. Creating frequency tables and calculation of dispersion and position 
measures. 

2. Classical definition of probability. Probability properties. Elements of combinatorics. 
Independence of events. Conditional probability, total probability, Bayes’ formula. 
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3. Linear correlation and regression. 

4. Rank correlation. 

5. The probability distribution of a random variable. Discrete and continuous distributions. 

6. Confidence interval estimation. 

7. Statistical hypotheses testing: parametric tests, non-parametric tests. 
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The concept of statistics 

Statistics is a field of science that deals with collecting, presenting and analysing data in order to 
discover regularities in mass phenomena and to support and improve the quality of decision-
making. Statistics can be broadly divided into two areas: descriptive statistics and inferential 
statistics. 
 

Descriptive statistics deals with methods of describing statistical data collected during a statistical 
survey – population parameters are counted directly from a data set available to a researcher. The 
purpose of using the methods of descriptive statistics is to summarise a set of data and draw some 
basic conclusions and generalisations about a set. 
Descriptive statistics is usually used as the first and basic step in analysing collected data. 
 

There are several techniques of descriptive statistics available: 
1) tabular description; 
2) graphical presentation of results; 
3) determination of distribution measures: 

a) measures of position (e.g. quantile), including measures of central tendency, e.g. arithmetic 
mean, geometric mean, harmonic mean, quadratic mean, median, mode, 

b) measures of variation, e.g. standard deviation, variance, spread, quarterly spread, mean 
absolute deviation, quarterly deviation, coefficient of variation, 

c) measures of the shape of the distribution, including measures of asymmetry (e.g. 
coefficient of skewness, coefficient of asymmetry, third central moment) and measures of 
concentration (e.g. kurtosis). 

 

Inferential statistics deals with the problems of generalising the results of a random sample to the 
entire population and estimating the errors resulting from such generalisation. This distinguishes 
statistical inference from the tools of descriptive statistics, which serve only to provide a basic 
description of the properties of a single sample. 
 

There are two divisions of statistical inference (two groups of methods for generalising results): 
1) estimation – estimating the values of unknown parameters of a distribution, 
2) statistical hypothesis testing – checking the validity of assumptions about a distribution. 

 
Descriptive statistics 
 

There are several techniques of descriptive statistics available: 
1) tabular description; 
2) graphical presentation of results; 
3) determination of distribution measures: 

a) measures of position (e.g. quantile), including measures of central tendency, e.g. 
arithmetic mean, geometric mean, harmonic mean, quadratic mean, median, quartiles, 
mode, 

b) measures of variation, e.g. standard deviation, variance, range, interquartile range, mean 
absolute deviation, quartile deviation, coefficient of variation, 

c) measures of the shape of the distribution, including measures of asymmetry (e.g. 
coefficient of skewness, third central moment) and measures of concentration (e.g. 
kurtosis). 

In probability and statistics, mean (also known as ‘expected value’) refers to one measure of the 
central tendency. 
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For a data set, the terms ‘arithmetic mean’, ‘mathematical expectation’, and sometimes ‘average’ 
are used synonymously to refer to a central value of a discrete set of numbers; specifically, the sum 
of values (xi) divided by the number of values (n): 
 

�̅� =
∑ 𝑥𝑖

𝑛
𝑖=1

𝑛
 

Median is the number separating the higher half of a data sample, a population, or a probability 
distribution, from the lower half. The median of a finite list of numbers can be found by arranging 
all the observations from the lowest to the highest value and picking the middle one (e.g. the median 
of {1, 2, 6, 8, 14} is 6). If there is an even number of observations, then there is no single middle 
value; the median is then usually defined to be the mean of two middle values (the median of {2, 6, 
8, 9} is (6+8)/2 = 7). 

The quartiles of a ranked set of data values are three points that divide said data set into four equal 
groups, each group comprising of a quarter of the data. The first quartile (Q1, lower quartile) is 
defined as the middle number between the smallest number and the median of a data set. The 
second quartile (Q2) is the median of data. The third quartile (Q3, upper quartile) is the middle value 
between the median and the highest value of a data set. 
 
Mode is the value that appears most often in a set of data. 
 
The range R of a set of data is the difference between the largest and smallest values: 

𝑅 = 𝑚𝑎𝑥
𝑖

𝑥𝑖 − 𝑚𝑖𝑛
𝑖

𝑥𝑖 

Variability may be represented numerically with the calculation of variance and standard deviation. 
Standard deviation (also represented by the Greek letter sigma σ or s) is a measure that is used to 
quantify the amount of variation or dispersion of a set of data values. A standard deviation that is 
close to 0 indicates that the data points tend to be very close to the mean (also called the expected 
value) of the set, while a high standard deviation indicates that the data points are spread out over 
a wider range of values. 
The formulas for variance and standard deviation depend on whether we are dealing with the entire 
population or with a sample intended to represent a larger population: 
 

− variance of a population: 
 

𝑠2 =
1

𝑛
∑(𝑥𝑖 − �̅�)2

𝑛

𝑖=0

 

 
− standard deviation of a population: 

 

𝑠 = √
1

𝑛
∑(𝑥𝑖 − �̅�)2

𝑛

𝑖=0

 

 

− variance of a sample: 
 

𝑠2 =
1

𝑛 − 1
∑(𝑥𝑖 − �̅�)2

𝑛

𝑖=0
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− standard deviation of a sample: 
 

𝑠 = √
1

𝑛 − 1
∑(𝑥𝑖 − �̅�)2

𝑛

𝑖=0

 

 
Assuming that there is a normal distribution, data values are distributed equally around the mean, 
decreasing as one moves away from that value, and measured in terms of standard deviations. The 
standard deviation (square root of the variance) gives insight into the spread of the data through 
the use of what is known as the ‘68-95-99.7’ rule, also called the ‘three sigma’ rule. This rule is: 

− approximately 68 percent of values will lie within one standard deviation of the mean, 
− approximately 95 percent of values will be within two standard deviations of the mean, 
− approximately 99.7 percent of values will be within three standard deviations of the mean. 

 

Figure 1.  
 

‘68-95-99.7’ rule: 68.27%, 95.45% and 99.73% of the values lie within one, two and three standard 
deviations of the mean, respectively. 

Coefficient of variation (CV), also known as ‘relative standard deviation’, is a standardised measure 
of dispersion of a probability distribution or frequency distribution. It is often expressed as a 
percentage, and is defined as the ratio of the standard deviation to the mean: 

𝐶𝑉 =
𝑠

�̅�
× 100% 

To interpret the coefficient of variation, the most common assumptions are: 

− CV < 25 %  – low variation of the feature (low variability), 
− 25% ≤ CV < 45%      – average variation of the feature (average variability), 
− 45% ≤ CV < 100%  – high variation of the trait (high variability), 
− CV ≥ 100%               – very high variation of the feature (very high variability). 

 

Other ranges are also accepted: 
− CV < 20 %  – low variability, 
− 20% ≤ CV < 40%  – average variability, 
− 40% ≤ CV < 100%  – high variability, 
− CV ≥ 100%  – very high variability. 

68% within
1 standard deviation

95% within 2 standard deviations

99,7% within 3 standard deviations

m m + s m + 2s m + 3sm − 3s m − 2s m − s
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The taken ranges usually depend on the type of analysed feature and the purpose of analysis. 
 

Interquartile range (IQR), also called ‘midspread’ or ‘middle fifty’, is a measure of statistical 
dispersion, being equal to the difference between the upper and lower quartiles:  

𝐼𝑄𝑅 = 𝑄3 − 𝑄1 
 

Another statistical tool used to measure spread or, in other words, to measure dispersion, is the 
quartile deviation (QD): 
 

𝑄𝐷 =
𝐼𝑄𝑅

2
=

𝑄3 − 𝑄1

2
 

 
Interquartile range and quartile deviation are not as sensitive to outliers as the range and standard 
deviation. 
Skewness is a statistical measure used to describe the shape of distribution. The coefficient of 
skewness is a measure of asymmetry in the distribution. Positive skew indicates a longer tail to the 
right, while negative skew indicates a longer tail to the left. For perfectly symmetric distribution, like 
normal distribution, the coefficient of skewness is equal to zero. 
 

Figure 2.  
 

Kurtosis is another statistical measure used to describe the shape of distribution. Distributions with 
large kurtosis exhibit tail data exceeding the tails of the normal distribution. Distributions with low 
kurtosis exhibit tail data that are generally less extreme than the tails of normal distribution. 

There are three categories of kurtosis that can be displayed by a set of data. The first category of 
kurtosis is mesokurtic distribution. This distribution has a kurtosis statistic similar to that of the 
normal distribution and equal to 0, meaning the extreme value that is characteristic of the 
distribution is similar to that of a normal distribution. 

The second category is leptokurtic distribution for kurtosis higher than 0. This distribution is 
characterised with long tails (outliers). The outliers stretch the horizontal axis of the histogram 
graph, making the bulk of the data appear in a narrow vertical range. Thus leptokurtic distributions 
are sometimes presented as ‘concentrated towards the mean’. 

The third type of distribution is platykurtic distribution. Extreme values of platykurtic distributions 
are less than that of the normal distribution. 
 

Figure 3.    

skew < 0 skew = 0 skew > 0

kurtosis = 0; mesokurtic distribution

kurtosis > 0; leptokurtic distribution

kurtosis < 0; platykurtic distribution
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Graphically depicting groups of numerical data through their quartiles is possible using a box plot 
method. Box plots may also have lines extending from the boxes (whiskers) indicating variability 
outside the upper and lower quartiles, hence the terms ‘box-and-whisker plot’ and ‘box-and-
whisker diagram’. Outliers, i.e. data points that differ significantly from other observations, may be 
plotted as individual points in the diagram. An outlier may be due to variability in the measurement 
or it may indicate experimental error. Usually outliers are defined as observations outside the range: 
 

[𝑄1 − 1.5(𝑄3 − 𝑄1); 𝑄3 + 1.5(𝑄3 − 𝑄1)] 
 

 
 

Figure 4. Box plot (box-and-whisker diagram) 

 
Random variable 

Random variable is a function defined on the space of elementary events Ω, with values in the real 
numbers R. 
A random variable associated with an experiment is a variable that, as a result of the experiment, 
takes on a numerical value that depends on chance (cannot be determined before the experiment). 
 
Random variables are denoted by uppercase letters, e.g. X, Y, Z, their values (also called realisations) 
– by corresponding lowercase letters x, y, z, often with subscripts, e.g. x1, x2, xi. We denote the sets 
of values of the random variables X, Y, Z by WX, WY, WZ, respectively. 
 
The following types of random variables can be listed: 

1) discrete random variables, 
2) continuous random variables. 

 
The set of possible values of a discrete random variable is finite or infinite, but countable. They 
usually take the values of natural numbers. 

The set of possible values of a continuous random variable is recalculable. A continuous random 
variable is a variable that can take any value from some numerical interval, finite or infinite. 
 
 

maximum

upper quartile

lower quartile 

× 
median
mean

minimum

outlier (single data point)
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Probability distribution of a random variable 

The specific realisations of a random variable (the values taken by the random variable) are random 
events – so their probabilities can be determined. The function that assigns particular probabilities 
to particular realisations of a random variable X is the probability distribution function of the 
variable X. 
For a discrete variable, this can be presented as follows: 
 

P(X = xi) = pi (i = 1, 2, …, n) 
 
whereby: 

0 ≤ pi ≤ 1 
and 

∑ 𝑝𝑖 = 1

𝑛

𝑖=1

 

 

Thus, a random variable X can be described by a sequence of pairs of numbers (x1, p1), (x1, p1),..., 
(xn, pn), where the first element denotes the possible value of the random variable and the second 
element denotes the probability of its realisation. 

For a continuous random variable, the equivalent of distribution function P(X = xi) is the density 
function f(x) satisfying the conditions: 
 

f(x) ≥ 0 
 

∫ 𝑓(𝑥)𝑑𝑥 = 1
∞

−∞

 

 
The distribution of any random variable is characterised by at least two parameters: the expected 
value of the random variable and the variance. 
 
 
Example task – descriptive statistics 
 
Task content 
The table contains the data of the production volume and the number of man-hours within one 
month in 10 large factories of the shoe industry. 
 

Factory number (i) 1 2 3 4 5 6 7 8 9 10 

Number of man-hours 
[in thousands] (X) 

100 127 150 168 184 182 185 240 248 256 

Production volume 
[in thousands] (Y) 

25 26 30 26 31 35 27 41 38 51 

 
For both variables X and Y determine: mean (average), median, first quartile (lower quartile), third 
quartile (upper quartile), mode, range, variance, standard deviation, coefficient of variation, 
interquartile range and quartile deviation. Draw the box-and-whisker diagrams. Interpret the 
results. 
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Solution 

Descriptive statistics can be calculated using formulas given above in the section Descriptive 
statistics. The easiest way is to use appropriate functions in Excel. The data sheet and formulas for 
each statistic are shown in the figure. 
 

Figure 5.   
 
The use of each function is similar. For example, to determine the mean, insert the statistical 
function ‘mean’ and then select the data series. 

Figure 6.   
 
The figure below shows the results obtained. 
 

Figure 7.    
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Some statistics (including skewness and kurtosis) can be calculated using MS Excel Data Analysis. 
After preparing a worksheet and entering the data, choose Data → Data Analysis → Descriptive 
Statistics (if Data Analysis is not available, we have to activate it: File → Options → Add-ins → 
Manage Excel Add-ins → Go → Analysis ToolPak). The window with entered data of Descriptive 
Statistics is shown in the figure below. 
 

Figure 8.   
 
 
Finally, we get the set of statistics for both variables. 
 

Figure 9.   
 
MS Excel also allows us to generate box-and-whisker diagrams. 
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After analysing the results obtained, it can be concluded that both variables are characterised by 
average variability, however the presented factories are characterised by slightly greater variation 
in terms of the number of man-hours (X, coefficient of variation of X variable is equal to 28%) than 
the production volume (CV(Y) = 25%).  
The distribution of variable X is almost symmetric (slightly negative skewness), while the distribution 
of variable Y is right skewed (positive skewness). It is also visible on the box-and-whisker diagrams. 
The distribution of variable X is a platykurtic distribution (negative kurtosis), while the distribution 
of variable X is a leptokurtic distribution (concentrated toward the mean, positive kurtosis). 
There is no mode in the case of variable X, whereas the most frequent value for variable Y is 26 
thousand pairs of shoes. 
The median for variable X is equal to 183 thousand, which means that in half of the factories the 
monthly number of man-hours does not exceed 183 thousand, while in half of them it is not less 
than 183 thousand of hours. 
The lower and upper quartile values can be interpreted similarly. The lower quartile is 154.5 
thousand, which means that in 25% of the factories the number of man-hours is no more than 154.5 
thousand, while in 75% the number of hours is not less than 154.5 thousand. The upper quartile is 
equal to 226.25 thousand, which means that in 75% of the factories the number of man-hours is 
equal to no more than 226.25 thousand, while in 25% the number of hours is not less than 226.25 
thousand. 
The median and quartiles for variable Y are interpreted in the same way. 
No outliers are observed for both variables. None of the values of variable X fall outside the range 
of [46.875; 333.875]. Similarly for variable Y – there is no value out of the range [9.75; 53.75]. The 
extreme values of the variable X are far from the ends of the specified interval. Whereas, for variable 
Y, the maximum value is close to the upper value of the given range. Therefore the kurtosis for 
variable Y is much higher than for variable X. 
 
 
Example of a task – discrete random variable 
 
Task content 

There are 200 tickets prepared for a cash lottery, including two winning tickets for €1000, eight for 
€500, ten for €200, twenty for €100 and sixty for €10. The rest of the tickets are empty. A random 
variable X means the amount won in the lottery. Present the distribution of a random variable X. 
Determine: expected value, variance, standard deviation. 
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Solution – probability distribution of a random variable 

The random variable is a discrete variable taking the values: 0, 10, 100, 200, 500, 1000. From the 
content of the task, it follows that exactly half of the lottery tickets are empty. Therefore, the 
probabilities of individual realisations of the random variable can be determined as follows: 
 
 

𝑃(𝑋 = 0) =
100

200
=

50

100
= 0.50 

 

𝑃(𝑋 = 10) =
60

200
=

30

100
= 0.30 

 

𝑃(𝑋 = 100) =
20

200
=

10

100
= 0.10 

 

𝑃(𝑋 = 200) =
10

200
=

5

100
= 0.05 

 

𝑃(𝑋 = 500) =
8

200
=

4

100
= 0.04 

 

𝑃(𝑋 = 1000) =
2

200
=

1

100
= 0.01 

 
Probability distribution of a random variable: 
 

xi 0 10 100 200 500 1000 

pi 
50

100
 

30

100
 

10

100
 

5

100
 

4

100
 

1

100
 

 
 
Solution – expected value, variance, standard deviation 

The expected value (average value, mean) for a discrete variable is determined from the formula: 

𝐸(𝑋) = ∑ 𝑥𝑖𝑝𝑖

𝑛

𝑖=1

 

 

 

𝐸(𝑋) = ∑ 𝑥𝑖𝑝𝑖

6

𝑖=1

= 0 ×
50

100
+ 10 ×

30

100
+ 100 ×

10

100
+ 200 ×

5

100
+ 500 ×

4

100
+ 1000 ×

1

100

= 53 
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The variance is determined from the formula: 
 

𝐷2(𝑋) = 𝑉𝑎𝑟(𝑋) = ∑(𝑥𝑖 − 𝐸(𝑋))
2

𝑝𝑖

𝑛

𝑖=1

 

 

𝐷2(𝑋) = ∑(𝑥𝑖 − 𝐸(𝑋))
2

𝑝𝑖

6

𝑖=1

= (0 − 53)2 ×
50

100
+ (10 − 53)2 ×

30

100
+ (100 − 53)2 ×

10

100

+ (200 − 53)2 ×
5

100
+ (500 − 53)2 ×

4

100
+ (1000 − 53)2 ×

1

100
= 20221 

or 

𝐷2(𝑋) = 𝐸2(𝑋) − (𝐸(𝑋))
2

= ∑ 𝑥𝑖
2𝑝𝑖 − (𝐸(𝑋))

2
𝑛

𝑖=1

 

𝐷2(𝑋) = 𝐸2(𝑋) − (𝐸(𝑋))
2

= ∑ 𝑥𝑖
2𝑝𝑖 − (𝐸(𝑋))

2
6

𝑖=1

 

 

02 ×
50

100
+ 102 ×

30

100
+ 1002 ×

10

100
+ 2002 ×

5

100
+ 5002 ×

4

100
 

 

+10002 ×
1

100
− 532 = 23030 − 2809 = 20221 

 
Standard deviation: 
 

𝐷(𝑋) = √𝐷2(𝑋) 
 

𝐷(𝑋) = √20221 ≈ 142.2 
 
 
Example of a task – continuous random variable (uniform distribution) 
 
Task content 
 
A bus departs from a bus stop every 10 minutes. The waiting time for a passenger at the bus stop is 
a random variable with a uniform distribution. 

1) Determine the density function of the random variable. 

2) Determine the distribution of the random variable. 

3) Determine the expected value, variance, and standard deviation of the random variable. 

4) Calculate the probability that a passenger will wait: 
a) less than 3 minutes, 

b) no less than 5 but also no more than 7 minutes, 

c) no less than 8 minutes. 
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Solution 

We are dealing with a continuous uniform distribution in the interval [a; b], where a and b are the 
smallest and largest values of the random variable, respectively. 
The general form of the density function of a variable described by a uniform distribution: 
 

𝑓(𝑥) = {

0 𝑓𝑜𝑟 𝑥 < 𝑎
1

𝑏 − 𝑎
𝑓𝑜𝑟 𝑎 ≤ 𝑥 ≤ 𝑏

0 𝑓𝑜𝑟 𝑥 > 𝑏

 

 
 

 
 
 
The general form of the distribution of the variable: 
 

𝐹(𝑥) = {

0 𝑓𝑜𝑟 𝑥 < 𝑎
𝑥 − 𝑎

𝑏 − 𝑎
𝑓𝑜𝑟 𝑎 ≤ 𝑥 ≤ 𝑏

1 𝑓𝑜𝑟 𝑥 > 𝑏

 

 

 

 
 
 
The expected value EX and the variance D2X (VarX) of the random variable for a uniform distribution: 
 

𝐸𝑋 =
𝑎 + 𝑏

2
 

𝐷2𝑋 =
(𝑏 − 𝑎)2

12
 

 

a b

f(x)

x

a b

F(x)

x

1

0
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1) Density function of the random variable 
 
We are dealing with a uniform distribution in the interval [0; 10]. 
 

𝑓(𝑥) = {

0 𝑓𝑜𝑟 𝑥 < 0
1

10
𝑓𝑜𝑟 0 ≤ 𝑥 ≤ 10

0 𝑓𝑜𝑟 𝑥 > 10

 

 

 
 

2) Distribution of the random variable 
 

𝑓(𝑥) = {

0 𝑓𝑜𝑟 𝑥 < 0
1

10
𝑓𝑜𝑟 0 ≤ 𝑥 ≤ 10

0 𝑓𝑜𝑟 𝑥 > 10

 

 

 
 

 

3) The expected value EX, variance D2X and standard deviation DX of the random variable 
 

𝐸𝑋 =
0 + 10

2
= 5 

 

𝐷2𝑋 =
(10 − 0)2

12
≈ 8.33 

 

𝐷𝑋 = √𝐷2𝑋 ≈ √8,33 ≈ 2.89 

 
 
 

0 10

f(x)

x

0 10

F(x)

x

1

0
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4a)  Probability that a passenger will wait less than 3 minutes 
 
The measure of the probability sought is the highlighted area under the density function: 
 

 
 

𝑃(𝑋 < 3) = ∫
1

10
𝑑𝑥 = [

1

10
𝑥]

0

3

=
3

10

3

0

 

 
 
The probability sought can also be determined as the area of the marked rectangle: 
 

𝑃(𝑋 < 3) = 3 ×
1

10
=

3

10
 

 
Also the distribution of the random variable can be used: 
 

 
 

𝑃(𝑋 < 3) = 𝐹(3) =
1

10
× 3 =

3

10
 

 
 

4b)  Probability that a passenger will wait no less than 5 but also no more than 7 minutes 
 
The measure of the probability sought is the highlighted area under the density function: 
 

0 10

f(x)

x
3

P(X<3)

0 10

F(x)

x

1

0

3

F(3) = 0,3

P(X<3)
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𝑃(5 ≤ 𝑋 ≤ 7) = ∫
1

10
𝑑𝑥 = [

1

10
𝑥]

5

7

=
1

10
× 7 −

1

10
× 5 =

7

10
−

5

10
=

2

10

7

5

 

 
The probability sought as the area of the marked rectangle: 
 

𝑃(5 ≤ 𝑋 ≤ 7) = 2 ×
1

10
=

2

10
 

 
Using the distribution of the variable: 
 

 

𝑃(5 ≤ 𝑋 ≤ 7) = 𝐹(7) − 𝐹(5) =
7

10
−

5

10
=

2

10
 

 

 

4c) Probability that a passenger will wait no less than 8 minutes 

The measure of the probability sought is the highlighted area under the density function: 
 

 

𝑃(𝑋 ≥ 8) = ∫
1

10
𝑑𝑥 = [

1

10
𝑥]

8

10

=
1

10
× 10 −

1

10
× 8 = 1 −

8

10
=

2

10

10

8

 

0 10

f(x)

x
5

P(5 X   

7

0 10

F(x)

x

1

0

5

F(5) = 0,5

7

F(7) = 0,7

P(5 X   

0 10

f(x)

x
8

P(X   
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The probability sought as the area of the marked rectangle: 
 

𝑃(𝑋 ≥ 8) = 2 ×
1

10
=

2

10
 

Also the distribution of the random variable can be used: 
 

 
 

𝑃(𝑋 ≥ 8) = 1 − 𝐹(8) = 1 −
1

10
× 8 = 1 −

8

10
=

2

10
 

 
 
Example of a task – continuous random variable (normal distribution) 
 
Task content 

The diameter of a machine shaft is equal to ∅110−0,2
+0,1𝑚𝑚. The distribution of the random variable 

denoting the diameter follows a normal distribution with an expected value of 109.98 mm and a 
standard deviation of 0.05 mm. Calculate the probability of: 

1) receiving a product that conforms to the quality requirements, 

2) receiving a product which does not comply with the quality requirements, 

3) exceeding the upper tolerance limit, 

4) exceeding the lower tolerance limit. 
 
Solution 

X – random variable associated to the machine shaft diameter 

m = 109.98 mm (mean, expected value) 

s = 0.05 mm (standard deviation) 
X ~ N(109.98; 0.05) 
 
The tolerance limits are: 

− upper tolerance limit UTL = 110 + 0.1 = 110.1 mm, 

− lower tolerance limit LTL = 110 - 0.2 = 109.8 mm. 
 
Variable X ~ N(109.98; 0.05) will be standardised to the variable U ~ N(0; 1): 
 

𝑢 =
𝑥 − 𝜇

𝜎
=

𝑥 − 109.98

0.05
 

 
Standardising the variable allows us to use the table of the standard normal distribution. 

0 10

F(x)

x

1

0

8

F(8) = 0,8

P(X   
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F(u) – the distribution of a variable U at a point u is the probability that the variable U takes a value 
less than or equal to u: 
 

 
 

𝐹(𝑢) = 𝑃(𝑈 ≤ 𝑢) 
 
To determine the probability P(U ≥ u) we will use the relationship (the entire field under the curve 
of the normal distribution density function, or Gauss curve, is equal to 1): 
 

 
𝑃(𝑈 ≥ 𝑢) = 1 − 𝐹(𝑢) 

 
To determine the probability P(a < U < b) (equations may also be ≤), we will use the relation: 
 

 
𝑃(𝑎 < 𝑈 < 𝑏) = 𝐹(𝑏) − 𝐹(𝑎) 

 
 
1) Probability of receiving a product that conforms to the quality requirements 
 
A product that complies with the quality requirements is one which parameters are within the 
accepted tolerance limits. 
 

0 u

F(u)

0 u

F(u)

0 ba
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109.98 110.1109.8 0 2.4−3.6  
 

 

𝑃(109.8 ≤ 𝑋 ≤ 110.1) = 𝑃 (
109.8 − 109.98

0.05
≤ 𝑈 ≤

110.1 − 109.98

0.05
) = 𝑃(−3.6 ≤ 𝑈 ≤ 2.4)

= 𝐹(2.4) − 𝐹(−3.6) = 𝐹(2.4) − [1 − 𝐹(3.6)] = 𝐹(2.4) − 1 + 𝐹(3.6)

= 0.9918 − 1 + 0.9998 = 0.9916 

 
The diameter can be expected to be within tolerance limits for approximately 99.16% of all products. 
The value of F(2.4) is read from the standard normal distribution table. In tasks rounding to 4 
decimal places is usually adopted. 
 

 
 
Probabilities shown in the table provide the area under the Gauss curve to the left from u. The 
standard normal distribution table contains only probability values for non-negative variables u ≥ 0. 
Therefore, for negative variables, we use the properties of the normal distribution, namely its 
symmetry with respect to the mean. The fields (probabilities) in the following graphs are equal. 
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𝑃(𝑋 ≤ −𝑢) = 𝐹(−𝑢)  𝑃(𝑋 ≥ 𝑢) = 1 − 𝐹(𝑢) 

 
 
Thus, in the case of a negative u variable, we use the relationship: 
 

𝐹(−𝑢) = 1 − 𝐹(𝑢) 

 
2) Probability of receiving a product which does not comply with the quality requirements 
 

The parameters of a nonconforming product are not within the accepted tolerance limits. Thus, we 
use the probability of the opposite event to the event specified in (1). 
 
 

109.98 110.1109.8 0 2.4−3.6  
 

1 − 𝑃(109.8 ≤ 𝑋 ≤ 110.1) = 1 − 0.9916 = 0.0084 

 
For approximately 0.84% of all products, the diameter will be outside the tolerance limits. 
 
 
3) Probability of exceeding the upper tolerance limit 

 

109.98 110.1109.8 0 2.4−3.6  
 

 

𝑃(𝑋 > 110.1) = 𝑃 (𝑈 >
110.1 − 109.98

0.05
) = 𝑃(𝑈 > 2.4) = 1 − 𝐹(2.4) = 1 − 0.9918 = 0.0082 

 

For about 0.82% of all products, the diameter will be too large. 
4) Probability of exceeding the lower tolerance limit. 

0-u 0 u

F(u)
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109.98 110.1109.8 0 2.4−3.6  
 

𝑃(𝑋 < 109.8) = 𝑃 (𝑈 <
109.8 − 109.98

0.05
) = 𝑃(𝑈 < 3.6) = 𝐹(−3.6) = 1 − 𝐹(3.6)

= 1 − 0.9998 = 0.0002 

 

For about 0.02% of all products, the diameter will be too small. 
 
The calculations in (2) and (3) may also be used to determine the probability of exceeding the lower 
tolerance limit. If the probability of exceeding the tolerance limits on both sides (2) is subtracted 
from the probability of exceeding the upper tolerance limit (3), the probability of exceeding the 
lower tolerance limit is obtained: 
 

𝑃(𝑋 < 109.8) = 0.0084 − 0.0082 = 0.0002 

 
 
Control tasks 
 
1. A coin is flipped three times. Let us assume, that a random variable X is the number of times the 

coin comes up heads. Determine the probability distribution of the random variable X and its 
expected value, variance, and standard deviation. 

2. Male height was measured among a student population of a selected university. A random 
variable expressing student height was found to have a normal distribution with an expected 
value of 175 cm and a standard deviation of 5 cm.  
Calculate the probability that the height of a randomly encountered student: 

a) is smaller than 180 cm, 

b) is smaller than 165 cm, 

c) is larger than 182 cm, 

d) is larger than 171 cm, 

e) belongs to the interval (180; 188), 

f) belongs to the interval (165; 168), 

g) belongs to the bracket (174; 180), 

h) belongs to the intervals: mean ±1σ; ±2σ; ±3σ. 

 
 
 

Lecturer: 
Mariusz Kołosowski, PhD Eng., Professor at University of Applied Sciences in Nysa 

e-mail address: mariusz.kolosowski@pwsz.nysa.pl 

mailto:mariusz.kolosowski@pans.nysa.pl
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Course: Operational Research 

Field of study: Management and Production Engineering 

Type of instruction and number of hours: lecture 15 h, laboratory 30 h 

Number of ECTS credits: 3 

Learning outcomes: 

Knowledge: 
‒ Student knows the areas of use of operational research, with particular emphasis on 

optimisation problems. 

‒ Student knows typical optimisation methods supporting the implementation of projects and 
conditions for their application. 

‒ Student can formulate a decision problem and build a mathematical model of the problem. 
 

Skills: 
‒ Student can choose methods and solve typical problems of logistics management and project 

planning. 

‒ Student can use selected IT tools to solve optimisation problems. 
 

Social competences: 
‒ Student is aware of the importance of using quantitative methods in business management. 

‒ Student is aware of the advantages and limitations of known methods for their practical use. 

Evaluation methods of learning outcomes: 
written test, activity during classes ‒ solving tasks 
 
List of course topics: 

Lecture: 
1. Operational research – essence, genesis, development. 

2. Linear optimisation models. 

3. Transportation problems. 

4. The problem of maximum flow. 

5. The travelling salesman problem. 

6. Nonlinear optimisation models. 

7. Network optimisation models and their applications. 

8. Dynamic programming. 

9. Inventory management. 

10. Multi-criteria problems. 
 

Laboratory: 
1. Construction of linear optimisation models. Solving linear decision problems. 

2. Building models for transportation problems and finding optimal solutions. 

3. Selected network optimisation models. 

4. Inventory control. 

5. Selected nonlinear optimisation algorithms. 

6. Multi-criteria optimisation. 

Mariusz KOŁOSOWSKI  
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Decision making process 

The decision-making process involves three major steps: 
1) identifying the decision problem, 
2) building a model of a decision situation, 
3) decision making ‒ choice of solution. 

The construction of models that capture the complexity of decision problems in a logical framework 
is the essence of the approach appropriate for operations research. In most cases, operational 
research models are used to determine optimal solutions, therefore they are called optimisation 
models. 
 
Linear programming 
 

Linear programming deals with solving problems involving decision situations that can be described 
by a so-called linear programme, a model in which the constraint conditions and the objective 
function have a linear form. The steps in solving linear programming problems are the same as for 
all decision problems: 

1) problem formulation, 
2) creation of a mathematical model, 
3) solving the problem using mathematical tools. 

 

Building a mathematical model 
 

To apply linear programming to decision making, a mathematical model must be developed. It 
consists of: 

a) decision variables ‒ describe the tools and resources available to achieve a goal; they take non-
negative values, 

b) conditional constraints ‒ are constraints that may arise in the course of achieving our goal; 
constraints are presented in the form of equations, the left hand sides of which are linear forms, 

c) objective function (criterion function) ‒ illustrates the goal we want to achieve; it must be a 
linear function that depends on all decision variables. 

 

Constraint conditions can take the form: 
a1 x1 + a2 x2 + … + an xn ≤ a 
a1 x1 + a2 x2 + … + an xn ≥ a 
a1 x1 + a2 x2 + … + an xn = a 
where: 
x1, x2,…, xn – decision variables the magnitudes of which we are looking for, 
a1, a2,…, an – coefficients with variables (e.g. consumption of raw material per unit, content of an 
ingredient in a product per unit, etc.), 
a – right-hand sides of constraints (e.g. limit of raw material to be used, minimum ingredient content 
in the mixture, etc.). 
 

The objective function is a function of all decision variables and takes the form: 
F(x1, x2,…, xn) = b + c1 x1 + c2 x2 +…+ cn xn 

 

where: 
c1, c2, …, cn – objective function coefficients (e.g. costs per unit, profits per unit, etc.). 

The objective function is minimised (e.g. total purchase cost), maximised (e.g. profit or sales 
revenue), or may seek to achieve a specific value. 
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Solution 
 

By solving a problem, we obtain a set of feasible solutions that will satisfy the constraints. If the 
model has two decision variables, it is possible to use the geometric method in Cartesian coordinate 
system to obtain a solution. 
 

For problems with a larger number of variables, the simplex method is applicable. Due to the fact 
that the simplex method is quite time-consuming, there is a growing interest in computer packages 
that allow solving problems in the scope of operations research (among others, the Solver add-in 
for Microsoft Office Excel). 
 

Linear programming problems can: 
a) have a single optimal solution, 

b) have more than one optimal solution, the so-called set of alternative optimal solutions, i.e. 
solutions for which the obtained values of variables are different, but the value of the objective 
function is the same (optimal from the point of view of the objective function), 

c) have no solution in a situation of conflicting constraints (it is impossible to determine a single 
solution for which all the constraints would be satisfied). 

 
 
Application of linear programming 
 
Linear programming is applied in the case of the following typical decision problems: 

1) product mix problems (e.g. maximising profit or revenue given constraints on resource 
availability or production capacity), 

2) mixture problems (e.g., minimising the cost of purchasing raw materials to produce the final 
product under restrictions on its composition), 

3) selection of technological processes (e.g. minimisation of waste costs under the constraints of 
accepted orders), 

4) transport problems (e.g. minimising transport costs from suppliers to customers ‒ a specific 
case of linear programming). 

 
Example no. 1 of a task with solution 
 

Task content 
 
A company produces two products: P1 and P2. Two limited resources are consumed, R1 and R2, 
during the production process. The resource consumption per unit of each product, the allowable 
limits of raw material consumption and the selling prices of the products are provided in the table 
below. 
 

Resources 
(raw materials) 

Consumption per product unit [units] Resources limits 
[units] P1 P2 

R1 8 12 4800 

R2 8 5 4000 

Unit price [€] 300 400  

 
In addition, it is known that the production capacity of the department that is the bottleneck of the 
production process does not allow to produce more than 360 units of P1 and 300 units of P2. 
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Determine the optimum production programme ensuring the maximum sales revenue under the 
existing constraints. Use the graphical method and MS Excel Solver add-in. 
 

Building a mathematical model of a problem 
 
First, it is necessary to define the decision variables. The task is to establish the optimal production 
programme to maximise sales revenue. Therefore, the production volume of particular products 
needs to be determined: 
x1 – production volume of product P1 
x2 – production volume of product P2 
 

Next step is defining the constraints. 
The first group of constraints concerns the limits on the consumption of raw materials. For resource 
R1, the consumption is 8 units per unit of product P1 and 12 units per unit of product P2. Therefore, 
the total consumption of material R1 in the production process can be written as: 8x1 + 12x2. The 
consumption limit that cannot be exceeded is 4800 units. In this case we write the limit for the 
consumption of material R1 as: 
 

(1) 8x1 + 12x2 ≤ 4 800 
 

Similarly, we write the consumption limit for material R2 as: 
 

(2) 8x1 + 5x2 ≤ 4 000 
 

The second group of constraints concerns the production capacity of the process. It is known that 
the production capacity of the department that is the bottleneck of the production process does 
not allow to produce more than 360 units of product P1 (decision variable x1) and 300 units of 
product P2 (decision variable x2). In this case we write the limiting conditions in this case as: 
 

(3) x1 ≤ 360 
(4) x2 ≤ 300 

 

Another type of constraint is a boundary condition, which is the range within which the decision 
variable can fall. Boundary conditions can restrict the values of variables from below as well as from 
above. In our case, we are dealing with non-negative variables (output cannot be less than 0), so: 
 

x1 ≥ 0 
x2 ≥ 0 

 

Constraints (3) and (4) are also actually boundary conditions (they specify the upper acceptable 
values of the decision variables). 
 

In the next step, we determine the form of the objective function. In this task, it is necessary to 
determine the optimal production volume to ensure maximum sales revenue. Therefore, knowing 
the sales unit prices of individual products, the sales revenue can be written as 300x1 + 400x2. The 
value of the objective function depends on the sales volume of both products, so it is a function of 
two variables. Since our objective is to maximise it, we write it as follows: 

F(x1, x2) = 300x1 + 400x2 → max 
 

The complete mathematical model (linear programming task) is as follows: 
 

x1 – production volume of product P1 
x2 – production volume of product P2 

(1) 8x1 + 12x2 ≤ 4 800 
(2) 8x1 + 5x2 ≤ 4 000 
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(3) x1 ≤ 360 
(4) x2 ≤ 300 

x1 ≥ 0 
x2 ≥ 0 

F(x1, x2) = 300x1 + 400x2 → max 
 

Of course, the lower boundary conditions can be merged with constraints (3) and (4) (upper 
boundary conditions). Then, the model will be as follows: 

x1 – production volume of product P1 
x2 – production volume of product P2 

(1) 8x1 + 12x2 ≤ 4 800 
(2) 8x1 + 5x2 ≤ 4 000 
(3) 0 ≤ x1 ≤ 360 
(4) 0 ≤ x2 ≤ 300 

F(x1, x2) = 300x1 + 400x2 → max 
 
Clearly, both forms of the model notation are equivalent. 
 
Solving the problem – graphical method 
 

A graphical (geometric) method will be used to determine the optimal solution. This method is 
applicable to tasks with two decision variables. 
The boundary conditions ‒ non-negative variables ‒ limit the range of solutions to the first quadrant 
of the coordinate system. The axes of the system correspond to the decision variables. 
We begin the solution by determining the set of feasible solutions due to the constraints. To this 
end, we present the constraints in a graphical form. 
 

We start with condition (1): 8x1 + 12x2 ≤ 4 800. To present the equation 8x1 + 12x2 = 4 800 associated 
to the constraint (1) graphically, we need to find 2 points through which this straight line passes. 
The easiest way to do this is to find the points of intersection of this straight line with the axes of 
the coordinate system. 

Assuming x1 = 0, we get x2 = 400 (4 800/12). 
Similarly, assuming x2 = 0, we get x1 = 600 (4 800/8). 
 

Thus, our line intersects the axes of the coordinate system at the points (0; 400) and (600; 0), where 
the first coordinate corresponds to the variable x1 and the second one to the variable x2. 
 

All points on the segment bounded by points (0; 400) and (600; 0) denote the production volumes 
of products P1 and P2 that fully utilise raw material R1, to which the first limiting condition applies 
(Fig. 1). 
 



Operational Research 

490 

Figure 1. 
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The equation 8x1 + 12x2 ≤ 4 800 is satisfied by all points located on and below the determined line. 
Considering the condition of non-negativity of variables, the marked area includes all feasible 
solutions due to the constraint (1). In other words, every solution from the marked area is possible 
concerning the availability of material R1 (Fig. 2). 
 

Figure 2.  

200

200
0

400 600 800

400

600

800

x2

x1

(1)

 

 
In a similar way, we determine the graphical representation of condition (2): 8x1 + 5x2 ≤ 4 000. We 
determine the points of intersection of the straight line 8x1 + 5x2 = 4 000 with the axes of the 
coordinate system. 
Assuming x1 = 0, we obtain x2 = 800 (4 000/5). 
On the other hand, assuming x2 = 0, we get x1 = 500 (4 000/8). 
 

Thus, the line (2) intersects the axes of the coordinate system at the points (0; 800) and (500; 0). 
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Condition (2) is satisfied by all the points located on the segment bounded by the aforementioned 
points and below (taking into account the non-negativity of the decision variables). 
 

Condition (3) x1 ≤ 360 is satisfied by all points located on and to the left of the vertical line x1 = 360. 
While condition (4) x2 ≤ 300 is satisfied by all points located on the horizontal line x2 = 300 and 
below. 
In both cases, we keep in mind the non-negativity of the decision variables (first quadrant of the 
coordinate system). 
 

After marking all the limiting conditions we determine the set of feasible solutions, i.e. the ones in 
the case of which all the constraints are satisfied (the hatched area) (Fig. 3). In the feasible 
polyhedron we will search for the optimal solution. 
The feasible polyhedron is bounded by the vertexes A, B, C, D, and (0; 0). Any of these points will be 
an optimal solution. We may also have a set of optimal alternatives defined by a segment bounded 
by a pair of points located on any of the lines belonging to the bounding conditions. 
 

Figure 3.  
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In order to find the optimal solution, we determine the coordinates of the points indicated on the 
graph. 
 
The coordinates of the points A and D can be read from the graph on the basis of the constraints (3) 
and (4). As a result, we obtain the following: 
A (0; 300), 
D (360; 0). 
 
The point B is determined by the intersection of the lines associated to the constraints (1) and (4). 
So its coordinates are determined by solving the system of equations: 
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{
8𝑥1 + 12𝑥2 = 4800
𝑥2 = 300

 
 

After solving it, we obtain the following: 
 

{
𝑥1 = 150
𝑥2 = 300

 
 

B (150; 300). 
 

The point C is determined by the intersection of the lines associated to the constraints (1) and (3), 
so its coordinates are determined by solving the system of equations: 

{
8𝑥1 + 12𝑥2 = 4 800
𝑥1 = 360

 
 

After solving it, we obtain the following: 
 

{
𝑥1 = 360
𝑥2 = 160

 
 

C (360; 160). 
 

Next, we check the value of the objective function for each point. To do this, we substitute their 
coordinates for x1 and x2. 

F(x1, x2) = 300x1 + 400x2 → max 

 
A (0; 300);  F(A) = 300 × 0     + 400 × 300  = 120 000  
B (150; 300);  F(B) = 300 × 150 + 400 × 300  = 165 000  
C (360; 160);  F(C) = 300 × 360 + 400 × 160  = 172 000  
D (360; 0);  F(D) = 300 × 360 + 400 × 0  = 108 000 
 

For obvious reasons, we do not check the value of the objective function for the point (0; 0), since 
this point represents the production volume of 0 in the case of both products. 
The objective function reaches its maximum value in the case of the point C, so the optimal solution 
is: 
 

{
𝑥1 = 360
𝑥2 = 160

 
 

That is, the production of 360 pieces or units of product P1 and 160 pieces or units of product P2. 
The value of the objective function, i.e. the maximum sales revenue, is € 172 000. 
It is worth noting that an optimal solution is to be understood as the values of the decision variables, 
not the value of the objective function. 
 

By checking the value of the objective function for each point, it was possible to limit the scope to 
the points B and C, omitting the points A and D. 
By comparing the points A and B, it becomes clear that with positive coefficients of the objective 
function (sales unit prices of both products), the point B presents a better solution. In both points, 
the sale of product P2 is the same (300 units), but the point B additionally indicates that we sell 150 
more units of product P1 (with 0 units of P1 in the point A). 
Similarly, by comparing the points C and D, we see that in both of them the sale of product P1 is the 
same (360 units), but the point C shows that we sell 160 more units of P2 (with 0 units of P2 as seen 
in the point D). 
Another way to determine the optimal solution is to plot the objective function on the graph. Let’s 
choose the constant value in the equation of the objective function randomly. It is most convenient 
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to assume that any initial value of the objective function is the multiple of the objective function 
coefficients (products unit prices). The sales prices of products P1 and P2 are € 300 and € 400 
respectively, so we may assume a sales revenue value of € 120 000: 

F(x1, x2) = 300x1 + 400x2 = 120 000 

Next, we plot the straight line representing the given value of the objective function on the graph. 
The easiest way is to find the points of intersection of this line with the axes of the coordinate 
system. 

Assuming x1 = 0, we get x2 = 300 (120 000/400). 
Assuming x2 = 0, we get x1 = 400 (120 000/300). 

Our objective function line, which is related to the sales revenue value of € 120 000, intersects the 
axes of the coordinate system at the points (0; 300) and (400; 0). 
An optimum point usually is located on one of the corners of the feasible region (we may also have 
a set of optimal alternatives defined by a segment bounded by a pair of points located on any of the 
lines belonging to the feasible polyhedron). To find it, we have to place a ruler on the graph sheet, 
parallel to the objective function: 
‒ if the goal is to maximise the objective function, we need to find the point of contact of the 

ruler with the feasible region, which is the farthest from the origin – this is the optimum point 
for maximising the function; 

‒ if the goal is to minimise the objective function, we need to find the point of contact of the ruler 
with the feasible region, which is the closest to the origin – this is the optimum point for 
minimising the function. 

 

The line I (Fig. 4) denotes the set of points (sales volume of products P1 and P2) in the case of which 
the sales revenue is equal to € 120 000. It crosses the region of feasible solutions, so we can see that 
by moving it upwards in parallel, it is possible to obtain a more favourable result. 

Figure 4.
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The line II, like the line I, crosses the feasible region and it is possible for it to move further upwards, 
so it does not correspond to the maximum revenue. The line III passes through the point C and its 
further movement upwards (e.g. the line IV) results in going beyond the feasible polyhedron. Thus, 
the point C (360; 160) is the optimal solution for which the objective function is: 
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F(C) = 300×360 + 400×160 = 172 000. 

The determination of the coordinates of this point is described in the explanation of the previous 
method of determining the optimum. 
 

Solving the problem – MS Excel Solver 
 
Figure 5. shows a proposed spreadsheet created for the task. 
 

Figure 5.   

 
Columns B and C contain the coefficients of the decision variables in the constraints and objective 
function. The gray cells B2 and C2 are the boxes where the optimal solution will be determined. In 
the column ‘LHS of constraints’ formulas have been created for the left hand sides of constraints, 
while in the column ‘RHS of constraints’ (right hand sides of constraints) resource and capacity 
constraints have been entered. The gray cell D7 contains the formula that will give the value of the 
objective function for the determined solution. 

After preparing your worksheet, choose Data → Solver (if Solver is not available, we have to activate 
it: File → Options → Add-ins → Manage Excel Add-ins → Go → Solver Add-in). The completed 
window of the Solver add-in (including: the defined objective function, constraints of boundary 
conditions – non-negative variables, and selected solving method – Linear Programming Simplex) is 
shown in Figure 6. 
 

Figure 6.     
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Constraints are added by pressing Add and filling in another window (Fig. 7). 
 

Figure 7.      
 
After pressing Solve, we can select the available reports (Answers, Sensitivity, Limits) and finally 
obtain the optimal solution (Fig. 8). 

 

Figure 8.     
 
As it can be seen, the optimal solution obtained using Solver add-in coincides with the solution 
obtained through the graphical method: 

{
𝑥1 = 360
𝑥2 = 160

 

The value of the objective function (maximum sales revenue) is € 172 000. 
 
Example no. 2 of a task with solution 
 

Task content 
 
A company produces two products: P1 and P2. Two limited resources are consumed, R1 and R2, 
during the production process. The resource consumption per unit of each product, the allowable 
limits of raw material consumption and the profit per unit of each product are provided in the table 
below. 
 

Resources 
(raw materials) 

Consumption per product unit [units] Resources limits 
[units] P1 P2 

R1 5 5 3 000 

R2 8 4 4 000 

Unit price [€] 20 20  

 
In addition, it is known that the production capacity of the department that is the bottleneck of the 
production process does not allow to produce more than 400 units of P2. 

Determine the optimum production programme ensuring the maximum sales revenue under the 
existing constraints. Use the graphical method. 
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A mathematical model of the problem 
 
The task is to establish the optimal production programme to maximise sales profit. Therefore, the 
production volume of particular products needs to be determined. The complete mathematical 
model (linear programming task) is as follows: 
 

x1 – production volume of product P1 
x2 – production volume of product P2 

(1) 5x1 + 5x2 ≤ 3 000 
(2) 8x1 + 4x2 ≤ 4 000 
(3) x2 ≤ 400 

x1 ≥ 0 
x2 ≥ 0 

F(x1, x2) = 20x1 + 20x2 → max 
 

The first two constraints refer to limited resources, the third one to limited production capacity. 
 
Solving the problem 
 

The graphical representation of the model was developed similarly to the Example no. 1. 
The equation 5x1 + 5x2 ≤ 3000 is satisfied by all points located on and below the line that intersects 
the axes of the coordinate system at the points (0; 600) and (600; 0). Similarly, the equation 8x1 + 
4x2 ≤ 4 000 is satisfied by all points located on and below the line that intersects the axes of the 
coordinate system at the points (0; 1 000) and (500; 0). Condition (3) x2 ≤ 400 is satisfied by all points 
located on the horizontal line x2 = 400 and below. In all cases, we keep in mind the non-negativity 
of the decision variables (first quadrant of the coordinate system). 
After marking all the limiting conditions we determine the set of feasible solutions, i.e. the ones in 
the case of which all the constraints are satisfied (the hatched area) (fig. 9). In the feasible 
polyhedron we will search for the optimal solution. 
The feasible polyhedron is bounded by the vertexes A, B, C, D, and (0; 0). Any of these points will be 
an optimal solution. We may also have a set of optimal alternatives defined by a segment bounded 
by a pair of points located on any of the lines belonging to the bounding conditions. 
 

Figure 9.     
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In order to find the optimal solution, we determine the coordinates of the points indicated on the 
graph. 
 
The coordinates of the points A and D can be read from the graph on the basis of the constraint (3): 
A (0; 400), 
D (500; 0). 
 
The point B is determined by the intersection of the lines associated to the constraints (1) and (3). 
So its coordinates are determined by solving the system of equations: 
 

{
5𝑥1 + 5𝑥2 = 3 000
𝑥2 = 400

 
 

After solving it, we obtain the following: 
 

{
𝑥1 = 200
𝑥2 = 400

 
 

B (200; 400). 
The point C is determined by the intersection of the lines associated to the constraints (1) and (2), 
so its coordinates are determined by solving the system of equations: 
 

{
5𝑥1 + 5𝑥2 = 3 000
8𝑥1 + 4𝑥2 = 4 000

 
 

After solving it, we obtain the following: 
 

{
𝑥1 = 400
𝑥2 = 200

 
 

C (400; 200). 
 

Next, we check the value of the objective function for each point. To do this, we substitute their 
coordinates for x1 and x2. 

F(x1, x2) = 20x1 + 20x2 → max 

A (0; 400);  F(A) = 20 × 0   + 20 × 400  = 8 000  
B (200; 400);  F(B) = 20 × 200 + 20 × 400  = 12 000  
C (400; 200);  F(C) = 20 × 400 + 20 × 200  = 12 000  
D (500; 0);  F(D) = 20 × 500 + 20 × 0   = 10 000 
 
For obvious reasons, we do not check the value of the objective function for the point (0; 0), since 
this point represents the production volume of 0 in the case of both products. 
The objective function reaches its maximum value in the case of the points B (200; 400) and C (400; 
200). Given that we are dealing with linear programming (all constraints and the objective function 
have linear form), not only the points B and C are optimal solutions. All points lying on the segment 
bounded by the points B and C are the set of alternative optimal solutions. From the company’s 
point of view, the sale defined by the coordinates of each of these points is equally profitable ‒ for 
each of these points the value of the objective function (total profit) is 12000 and is maximum. 
 
To check, sample points E (250; 350) and F (300; 300) are plotted on the segment connecting points 
B and C (Fig. 10). After substituting their coordinates into the objective function, we obtain: 
F(E) = 20 × 250 + 20 × 350 = 12 000 
F(F) = 20 × 300 + 20 × 300 = 12 000 



Operational Research 

498 

As it is seen, these are solutions that give the same value of profit as the points B and C. 
 

Figure 10.     
 
 
Another way to determine the optimal solution is to plot the objective function on the graph. The 
profits per unit of products P1 and P2 are € 20 and € 20 respectively, so we may assume a sales 
revenue value of € 4 000: 

F(x1, x2) = 20x1 + 20x2 = 4 000 

Next, we plot the straight line representing the given value of the objective function on the graph. 
The easiest way is to find the points of intersection of this line with the axes of the coordinate 
system. 

Assuming x1 = 0, we get x2 = 200 (4 000/20). 
Assuming x2 = 0, we get x1 = 200 (4 000/20). 

Our line I of total profit of € 4 000 intersects the axes of the coordinate system at the points (0; 200) 
and (200; 0) (Fig. 11). 
 
The line I (Fig. 11) denotes the set of points (sales volume of products P1 and P2) in the case of which 
the sales profit is equal to € 4 000. It crosses the region of feasible solutions, so we can see that by 
moving it upwards in parallel, it is possible to obtain a more favourable result. 
The lines II and III, like the line I, cross the feasible region and it is possible for them to move further 
upwards, so they do not correspond to the maximum profit. The line IV passes through the points B 
and C ‒ it coincides with line (1) ‒ and its further movement upwards (e.g. the line V) results in going 
beyond the feasible polyhedron. Thus, all points on the segment bounded by the points B and C are 
the set of alternative optimal solutions providing maximum profit of € 12 000. The determination of 
the coordinates of the points B and C and the values of the objective function for these points are 
described in the explanation of the previous method of determining the optimum. 
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Figure 11.     
 
 
Example no. 3 of a task with solution 
 

Task content 
 
The farm raises pigs. The animals must be provided with nutrient N1 of at least 1 000 units and 
nutrient N2 of at least 400 units. The farmer is considering purchasing two products: P1 and P2. 
These products also contain nutrients N3 and N4, which cannot be supplied in amounts greater than 
800 and 600 units, respectively, due to harmful effects. The nutrient contents of each product and 
the purchase prices of the products are included in the table below. 
 

Nutrients 
Nutrient content per product unit 

[units] 
Minimum 

nutrient content 
[units] 

Maximum 
nutrient 

content [units] P1 P2 

N1 50 50 1 000 – 

N2 15 45 450 – 

N3 80 100 – 800 

N4 40 120 – 600 

Unit price [€] 50 60   

 
Determine the purchase volume of products P1 and P2 to meet the feed composition requirements 
at the minimum purchase cost. 
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A mathematical model of the problem 
 
The task is to determine a purchase plan for animal feed products that provides the required 
composition at the minimum purchase cost. Therefore, the purchase volume of particular products 
needs to be determined. The complete mathematical model (linear programming task) is as follows: 
 

x1 – purchase volume of product P1 (number of units) 
x2 – purchase volume of product P2 (number of units) 

(1) 50x1 + 50x2 ≥ 1000 
(2) 15x1 + 45x2 ≥ 450 
(3) 80x1 + 100x2 ≤ 800 
(4) 40x1 + 120x2 ≤ 600 

x1 ≥ 0 
x2 ≥ 0 

F(x1, x2) = 50x1 + 60x2 → min 
 

The first two constraints relate to the minimum content of nutrients N1 and N2, while the next two 
constraints relate to the maximum content of nutrients N3 and N4. 
 
Solving the problem 
 

The graphical representation of the model was developed similarly to the Examples no. 1 and no. 2. 
 
The equation 50x1 + 50x2 ≥ 1000 is satisfied by all points located on and above the line that intersects 
the axes of the coordinate system at the points (0; 20) and (20; 0). Similarly, the equation 15x1 + 
45x2 ≥ 450 is satisfied by all points located on and above the line that intersects the axes of the 
coordinate system at the points (0; 10) and (30; 0). The equation 80x1 + 100x2 ≤ 800 is satisfied by 
all points located on and below the line that intersects the axes of the coordinate system at the 
points (0; 8) and (10; 0). And finally, the equation 40x1 + 120x2 ≤ 600 is satisfied by all points located 
on and below the line that intersects the axes of the coordinate system at the points (0; 5) and (15; 
0). In all cases, we keep in mind the non-negativity of the decision variables (first quadrant of the 
coordinate system). 
 
When all the constraints are plotted, it can be seen that there is not a single point that satisfies all 
the constraints (fig. 12). There is an area satisfying constraints (1) and (2) on the minimum content 
of nutrients N1 and N2 (hatched area A) and an area satisfying constraints (3) and (4) on the 
maximum content of nutrients N3 and N4 (hatched area B), but there is no feasible with at least one 
solution satisfying all the constraints. 
 
 
Thus, in this case we are dealing with a linear programming task that has no solution ‒ there is no 
feasible. 
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Figure 12.     

 
 
Control tasks 
 

1. A company X makes 2 products: P1, P2. Three manufacturing resources are limited: limit for 
resource R1 is 500 units per month, R2 – 50 units per month, and R3 – 200 units per month. The 
enterprise uses 5 units of R1, 1 unit of R2, and 4 units of R3 to produce a unit of P1. 10 units of 
R1, 2 units of R2, and 2 units of R3 are consumed to produce a unit of P2. The profit per unit in 
the case of P1 is € 20 and € 25 for P2. 
How many units of P1 and P2 should be made monthly to maximise the profit? Calculate the 
profit for the optimal solution. Formulate the decision problem and solve it using the graphical 
method as well as MS Excel add-in. 

 
2. A special supplement for athletes is a mixture of two commercially available products: P1 and 

P2. The mixture to be produced should contain at least 70 mg, but no more than 180 mg, of 
vitamin A, at least 40 mg of vitamin C, and at least 60 mg of vitamin D. 1 kg of product P1 costs 
€ 5 and contains 2 mg of vitamin A, 2 mg of vitamin C, and 6 mg of vitamin D. 1 kg of product 
P2 costs € 8 and contains 9 mg of vitamin A, 4 mg of vitamin C and 2 mg of vitamin D. Determine 
quantities of products that should be mixed in order to obtain the cheapest possible 
supplement containing the necessary amounts of vitamins. Formulate the decision problem and 
solve it using the graphical method as well as MS Excel add-in. 
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