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Abstract 

Numerous models and frameworks of strategic management show the variety of approaches and complexity of the 

process of the strategic analysis and strategy elaboration. However, according to recent strategic research, executives seek 

out, first of all, blue oceans strategy to introduce innovation change in the time of serious economic recession (Kim and 

Maubornge, 2005).  

One of the aims of this research is confirm the hypothesis that value innovation can serve as a possible driver of company 

growth as well as innovative businesses and new industrial technologies can be a factor of regional economics stability in a 

recession time. The objects of this international research are three real business entities from three different countries 

operating in three different fields, those companies working in alternative sources of energy industry (Latvia); in security 

printing industry (Lithuania) and information technologies industry (Ukraine). The authors are basing this research not only 

on the widely used classical theories (Porter‘s Competitive Framework, Resource-Based view), but also critically assess the 

latest trends in strategic management theories (Blue Ocean Strategy and Delta Model) and practically apply its.  

The outcome of analysis and its findings helped to summarize gained research results in Strategic Canvas of industries 

and to display it graphically, then to assess and to comment Value Innovation creation for three companies working in the 

field of alternative sources of energy industry (Latvia), in security printing industry (Lithuania) and in information 

technology industry (Ukraine). Finally, to define the option for the Blue Ocean Strategy future implementation direction, 

three strategic options of the Delta Model Triangle were analyzed. The most appropriate strategic option was defined as Total 

Customer Solution as it supports the ideas of the Blue Ocean strategy.  

 One of the actual outcomes of the research is a confirmation of hypothesis that innovation and new industrial 

technologies can serve as a drivers of the business entity growth in a recession time. The future research should be based on 

the current research findings and be mainly dedicated to the change management and strategic control.  

 

Keywords: Economic Recession, Blue Ocean Strategy; Strategic Canvas, Value Innovation; Delta Model Triangle, Total 

Customer Solutions, Regional Economic.  

 

Introduction 

Numerous models and frameworks of strategic management show complexity of the 

process of the strategic analysis and strategy elaboration. However, according to recent 

strategic research, executives seek out, first of all, blue oceans strategy to introduce 

innovation changes in the time of serious economic recession (Kim and Maubornge, 2005).  

The aim of this research is confirm the hypothesis that value innovation can serve as a 

possible driver of company growth as well as innovative businesses and new industrial 

technologies can be a factor of regional economics stability in a recession time.  

The objects of this research are three real business entities from three different countries 

operating in three different fields, those companies working in security printing industry 

(Lithuania), information technologies industry (Ukraine) and in alternative sources of energy 

industry (Latvia). As concerns the basic unit of analysis, the current research mainly 

concentrates on Strategic Move. Strategic move is the set of managerial action and decision 

involved in making a major market-creating business offering (Kim, Mauborgne, 2005). 

Research design can be classified as a combination of a descriptive (―identifying and 

obtaining information on characteristics of a particular problem‖) and an analytical research 

(―explaining why and how certain variables influence the dependent variable‖). The type of 

the investigation is creational, identifying multiple factors that influence one problem with a 

minimum extent of the researcher interference. The data collection methods: interviews and 

questionnaire.   

mailto:mkatedra@rsebaa.lv
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Strategic management criticism 

In recent decades two fundamental paradigms have been widely accepted in the file of 

strategic management: Competitive Positioning by Michael Porter and the Resource-Based 

view. (Hax, 2002) The Delta Model is believed to be providing an integrated view of the 

mentioned above models and therefore unified strategy framework.  

Introduced in 1980‘s Porters framework being recognized as one of the most effective 

strategic management framework, However it is usually being criticized for having the 

following limitations: companies are differently influenced by the same forces (Mintzberg, 

2008); de-emphasized role of innovation, neglected company specifics (Hill, 2007). The 

resource-based view is challenged for being too focused on the company itself while ignoring 

external factors and industry factors. (Hoopes et al., 2003). Developed by Hax and Wilde, the 

Delta model is claimed to represent an integrated view of the basic strategic management 

frameworks, measures linking strategy and its execution and consist of the following main 

elements the Triangle (Best product; Total Customer Solution; System lock-in), Mission, 

Competitive Positioning, Industry, Strategic Agenda and Adaptive Process. . (Hax and Wilde, 

1999). The Delta Model is mainly criticized for not bringing anything brand new in the theory 

of strategic management, but joining widely used tools to one framework. (Mintzberg, 2008).  

Delta model concentrate strategic efforts on existing competitors and marketing efforts on 

existing clients. In fact, Delta Model is a model of Red Ocean Strategy (Kim, Mauborne 

2005).  

Introduced in 2005, the term ―Blue Ocean strategy‖ represents a decade-long research of 

about 150 strategic moves in more than 30 industries with the aim of designing a framework 

making competition irrelevant via creating new market space within an industry. (Kim and 

Mauborgne, 2005). Blue Ocean strategy is not aimed at outperforming competition (e.g using 

Best Product or System Lock in proprietary standards), but on creating a new market space 

and initiates series of visual tools and methodologies designated to innovate in a given 

industry and include: four actions framework, strategy canvas, buyer utility map and 

experience cycle, blue ocean idea index and six paths. (Kim and Mauborgne, 2005).  

While Kim and Mauborgne claim designing brand new approach to making competition 

irrelevant, there are several aspects to consider in terms of its inefficiency and invalidity. 

First, the Blue Ocean strategy is criticized for being rather descriptive rather prescriptive 

(Polard, 2005), and therefore interpreting success of several companies rather that proposing 

measure to its achievement. (Smock, 2008). Second, the Blue Ocean strategy concepts and 

tools are suspected of being not new and already described and by used by various theorists. 

According to Levitt (Levitt and Dubiner, 2007), Blue Ocean strategy intends to describe 

already existing concepts, such as the competing factors, noncustomers and the consumer 

cycle are widely used by Six Sigma (Pyzdek, 2003) practitioners. Kim and Mauborgne are 

also accused of borrowing the idea of disruptive innovation (Christ) from Christenson and 

paraphrasing it without giving a due reference. (Rao, 2008). In addition, the theory is rather 

frequently criticized for being too superficial. It does not take into account the complexity for 

modern business world, due credit to hard work and limitations of any frameworks (multiple), 

simplifying reinventing a business to drawing ―strategic canvas‖. (Rao, 2008). Mentioned 

above Blue Ocean theory limitation is worth considering while elaborating the strategy. 

Comparison among different Strategy Frameworks is given below in Table 1. 

On the basis of mentioned above, the following conclusions are derived: 1.The new models 

and frameworks appearance does not necessarily prove invalidity of the existing ones, but 

demonstrates limitations of its possible application. 2. Porters Five Forces, Resource based 

view; the Delta model and the Blue Ocean Strategy do not represent alternative views on 

strategy. The frameworks show the variety of approaches and multiplicity and complexity of 

the process of the strategy elaboration. 3. The Delta Model integrates and reflects the 

mentioned above multiplicity and complexity, however, face certain limitations in terms of  
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Table 1: Comparison among Strategy Frameworks (adopted from Hax and Wilde (2002) 

and complemented)  
 Porters 

Five 

Forces 

Resource Based 

View 

Delta Model Blue Ocean 

Strategy 

 

Focus of 

Strategic 

Attention 

Industry / 

Business 

Corporation Extended 

Enterprise(The Firm, 

The Customers, The 

Suppliers and The 

Complementors) 

Critical Success 

Factors*   

 

Types of 

Competitive 

Advantage 

Low cost or 

Differentiat

ion 

Resources, 

Capability, Core 

Competences 

Best product, Total 

Customers Solution, 

System Lock-in 

Customer Value 

Innovation  

 

Basic Unit of 

Competitive 

Advantage 

Activities Core products  Operational 

Effectiveness, Customer 

Targeting, Innovation 

Buyer Value 

Elements and 

Created Demand 

Strategy As Rivalry Creating 

Strategic 

Architecture 

Bonding Creating 

Uncontested Market 

Space 

* Critical success factors are those product features that are particularly valued by a group 

of customers and, therefore, where the organisation must excel to outperform competition 

(Johnson, Scholes, Whittington, 2008) 

applying it into practice. 4. The Blue Ocean Strategy offers a practical integrated strategic 

solution and can be chosen as more suitable framework for current research.  

 

Description of research 

The objects of this research were three real business entities from three different countries 

operating in three different fields, those companies working in security printing industry 

(Lithuania), information technologies industry (Ukraine) and in renewable sources of energy 

industry (Latvia). Above-mentioned countries have been chosen due to more deeper economic 

recessions in comparison with neighbour‘s countries like for example in Estonia (for 

Lithuania and Latvia) or in Russia (for Ukraine). The companies have been chosen also taking 

in consideration different industries development stages: Lithuanian company runs the 

business many years in mature industry security printing with fierce competition; Ukrainian 

company started up few years ago in developing industry of Information Technologies and 

Latvian company represents brand new start up business in emergent industry of renewable 

sources of energies.  

Three research questions have been elaborated: 1) Which critical success factors would 

create a buyer value in particular investigated industries that represent different industry life 

cycle? 2) Which strategic option of Delta Model – best product/total customer solution/system 

lock-in is the most appropriate for companies in terms of the Blue Ocean Strategy? 3) Can 

value innovation serve as a possible driver of companies’ growth of company and even region 

in a condition of economic recession? 

Investigation stage was included: First, the interviews and questionnaires are used in order 

to obtain information from the companies‘ management, companies’ customers and non-

customers. Second, the direct observations of the work environment and industry specifics are 

made. Third, the secondary data, such as statistics, publications and internal company reports 

are examined. Finally, the data is analyzed and interpreted, on the basis of which the research 

questions are answered  
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For answering first and second research question the object of research has been taken 

Lithuanian ―GP company‖ working in Security printing industry. The company profile is as 

follows:  

Company name: GP Company 

Status of the company: Limited Liability Company 

Target markets: Europe, Asia, Africa 

Target customers: state institutions, banks, insurance, mass media, production 

Annual turnover: 16 800 000 € (2007) 

Authorised capital: 3 000 000 € (2007) 

Net Profit:  1 500 000 € (2007) 

Number of employees: 308   (2007) 

Industry development stage: maturity  

Company products: security printing, packaging production, advertising press, 

reprographics 

There were 5 steps in research process.  First step was the interview with 10 members of 

the GP company management and 3 owner managers of the main industry players – Rako 

Etiketten (Germany), Centro Grafico (Italy) and DeLaRue (France). Interviews were designed 

and conducted with the aim of defining security printing industry Critical Success Factors. 

The management of GP Company and 3 owner managers of the main industry players – Rako 

Etiketten (Germany), Centro Grafico (Italy) and DeLaRue (France) are asked to list security 

printing industry CFS applying the broad blasting tool which is aimed at generating the large 

number of ideas. As a result, a list of CSF was generated. Subsequently the voting technique 

was used: each member of the team is to select 3 alternatives which he or she considers to be 

the most important ones. Alternatives that receive the biggest number of votes are chosen for 

the further consideration: facilities location, product quality, price competition, product 

differentiation, market share, management, customers’ loyalty, customers’ service, flexibility 

in terms of market changes, technological advantages, advertising. Then interviewees were 

asked to identify how these CSF can be placed on an importance weighting scale, from the 

least important to most important. With the help of consensus decision-making the team was 

to agree upon the priority, as in not only seeks the agreement, but also forces to take into 

consideration the objections of the minority. The most agreeable decision in terms of 

importance ranking was achieved and presented below, where factors are listed according to 

their significance, starting from the most important one As the result, the following list of 

CSF of Security Printing Industry was generated form most important to less important: 1. 

Customers’  service; 2. Flexibility in terms of market changes; 3. Customers loyalty; 4. 

Product quality; 5. Price competition; 6. Management; 7.Facilities location; 8. Technological 

advantages; 9. Product differentiation; 10. Advertising; 11. Market share. 

Assessing the current security printing industry performance and defining customers‘ 

views on its CSF is to contribute to the Strategic Canvas Industry Value Curve building. For 

this purpose, as a second step a questionnaire revealing the value of security printing industry 

customers‘ perceptions were designed, distributed among 10 company clients. In addition, the 

questionnaire was also distributed among and 10 company non-customers, following the idea 

of the Blue Ocean Creation. For answering that question 10 company customers and 10 non-

customers were asked to rate from 1 to 7 current performance of earlier defined CSF of 

security printing industry. These non-customers were not complicated to identify, as the 

industry is rather small and the scope of product use is rather limited, besides, industry leaders 

regularly make market researches gaining info from various sources, including tenders, 

exhibitions, word-to-mouth etc, therefore, the respondents were mainly taken from the 

company ―non-customers‖ data base and several recent refusal cases from according to other 

companies information. 
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The assessments of customers and non-customers are grouped and then summarized in the 

form of mathematical average of each factor. During the research process it was revealed that 

only Product quality and Technological advantages are assessed as factors of satisfactory 

performance, while the resting Industry Critical Success Factors are perceived  as ones of 

below average level: Customers’  service; Flexibility in terms of market changes; Customers 

loyalty; Price competition; Management; Facilities location; Product differentiation; 

Advertising; Market share. Here, two factors defined in first step of research were not 

delivered for customers assessments, the company market share and company management as 

they could not be adequately assessed by the customers, and, therefore, withdraw form 

strategy canvas building and left for company management further consideration only. For the 

current research stage, the first part of the Strategy Canvas was built, however restricted to 

CSF defined by management of the several main Security printing Industry players.  

Defining Critical Success Factors in Security Printing Industry from customers’ point of 

view complemented the earlier defined CSF in Security Printing Industry and revealed 

customers views on the industry current performance. For this purpose, a mentioned above 

questionnaire required respondents to name additional CSF in Security Printing Industry 

important form customers‘ point of view and then rate industry current performance in terms 

of these factors. Research findings reveal that company customers and non-customers tend to 

value the following factors as Critical for Success in Security Printing Industry: 

Customization, Additional Services; Educated customer and Different product groups (price 

and complexity variations). The overall industry performance in terms of defined by 

customers Critical Success Factors is assessed to be below average level by nearly 100% of 

respondents (customers and non-customers), showing the overall dissatisfaction by the 

Security Printing Industry.  As the result, during third step the Strategy Canvas started to be 

build in the process of answering the is now complemented by four CSF in Security Printing 

Industry from customers point of view and is represented by  Figure 1 built on the basis of the 

Table 2. 

Table 2: Critical Success Factors in Security Printing Industry, summarized. 

Critical Success Factors 

 in Security Printing Industry 

Score 

(average) 

Customers‘ service 3,8 

Flexibility in terms of market 

changes 3,1 

Customers loyalty 3,3 

Product quality 5,6 

Price competition 2,9 

Facilities location 3,4 

Technological advantages 4,9 

Product differentiation 3,3 

Advertising 3,6 

Different product groups (complexity 

and price variations) 
2,6 

Additional service  2,5 

Educated customer 2,9 

Customisation 3,0 

Strategy Canvas for Blue Ocean Strategy creation requires not only building the industry 

Value Curve, which was achieved by answering, but also building a new Value Curve for GP 

Company, following the aim – Value Innovation Creation for clients of GP Company. For 

this purpose, has been made fourth step of investigation: a mentioned above questionnaire 
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required respondents (customers and non-customers) to rate the desired level of the Security 

Printing Industry performance in terms of its Critical Success Factors, defined earlier. 

Strategy Canvas for Security Printing Industry 

Step 3

0,0

1,0

2,0

3,0

4,0

5,0

6,0

7,0

Customers’ 

serv ice

Flexibility  in

terms of

market

changes

Customers

loy alty

Product

quality

Price

competition

Facilities

location

Technological

adv antages

Product

dif f erentiation

Adv ertising Customisation Additional

serv ice 

Eductaed

customer

Dif f erent

product

groups

(complexity

and price

v ariations)

Critical Success Factors

R
e

la
ti

v
e

 P
e

r
fo

r
m

a
n

c
e

 L
e

v
e

l

Value Curve for Security

Printing Industry

 
Figure 1: Strategy Canvas for Security Printing Industry 

The respondents were asked to rate from 1 to 7 the desired level of the Security Printing 

Industry performance in terms of its CSF, defined earlier. Table 3 represents the questionnaire 

analysis, where answers are summarised in the form of the mathematical average for each 

CSF. 

Table 3: Questionnaire Analysis 
On a scale of 1 to 7 how 

would you rate the following 

categories in terms of the desired 

performance level of the 

Security Printing Industry? 1 2 3 4 5 6 7 

Score 

(average) 

Customers‘  service     1 3 16 6,8 

Flexibility in terms of market 

changes     1 1 

18 

6,9 

Customers loyalty   2 8 6 3 1 4,7 

Product quality  1 2 3 6 5 3 5,1 

Price competition     1 4 15 6,7 

Facilities location     1 3 16 6,8 

Technological advantages    4 10 5 1 5,2 

Product differentiation    1 2 8 9 6,3 

Advertising  1 5 4 6 3 1 3,6 

Customisation     2 8 29 6,7 

Additional service      1 2 16 6,8 

Educated customer    1 1 2 14 6,4 

Different product groups 

(complexity and price variations) 
    1 1 16 6,8 

During final fourth stage of the research process the following finding were revealed. It 

appeared, the Security Printing Industry performance in terms of all defined earlier CSF with 

only one exception (Advertising) are required to the of above the average level Customers‘ 

service; Flexibility in terms of market changes; Customers loyalty; Product quality; Price 

competition; Facilities location; Technological advantages Product differentiation; Different 

product groups (complexity and price variations); Additional service; Educated customer and 

Customisation. As mentioned above, average level of Industry performance in terms of 

Advertising would be considered as a satisfactory one. On the basis of the result represented 

Less 
important 

Most 
important 
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by Table 2, the New Value Curve defining the value innovation creation and showing the 

direction of the Blue Ocean Strategy of GP Company is built and represented by Figure 2. 

Strategy Canvas

New Value Curve

Step 4

6,8 6,9

4,7
5,1

6,7 6,8

5,2

6,3

3,6

6,7 6,8
6,4

6,8

0,0
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market
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Product

quality
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location

Technological

advantages

Product

differentiation

Advertising Customisation Additional

service 

Educated

customer

Different

product
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(complexity
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Critical Success Factors

R
e
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e

 P
e
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rm
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e
 L

e
v

e
l

Value Curve for Blue Ocean

Strategy Creation

 

Figure 2: Questionnaire Analysis, Strategy Canvas  

It appeared, the Security Printing Industry performance in terms of all defined earlier CSF 

with only one exception (Advertising) are required to the of above the average level 

Customers‘ service; Flexibility in terms of market changes; Customers loyalty; Product 

quality; Price competition; Facilities location; Technological advantages Product 

differentiation; Different product groups (complexity and price variations); Additional 

service; Educated customer and Customisation. As mentioned above, average level of 

Industry performance in terms of Advertising would be considered as a satisfactory one. 

Finally the research results gained from step 1,2,3,4 were summarized in table 3 , graphically 

displayed in figure 3, assessed and commented  with the aim of to answer on first research 

question Which critical success factors would create a buyer value in particular investigated 

industries.  

Table 4: Critical Success Factors of Security Printing Industry current and desired 

performance assessment 

Critical Success Factors of Security Printing 

Industry 

Industry 

Performance 

Assessment 

Current Desired 

Customers‘  service 3,8 6,8 

Flexibility in terms of market changes 3,1 6,9 

Customers loyalty 3,3 4,7 

Product quality 5,6 5,1 

Price competition 2,9 6,7 

Facilities location 3,4 6,8 

Technological advantages 4,9 5,2 

Product differentiation 3,3 6,3 

Advertising 3,6 3,6 

Customisation 3,0 6,7 

Additional service  2,5 6,8 

Educated customer 2,9 6,4 

Different product groups (complexity and 

price variations) 
2,6 

 
6,8 

On the basis of the above table, s Strategy Canvas is build (see Figure 3) – a graph 

reflecting the Security Printing Industry Value Curve represented by the market current 

Less 
important 

Most 
important 
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performance, and a new Value Curve proposed for the GP Company as a Blue Ocean 

direction representing the desired level of market performance by its customers. 

Strategy Canvas for Security Printing Industry and Garsu 

Pasaulis Company

Step 5
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Figure 3: Strategy Canvas for Security Printing Industry and GP Company.  

The difference between the current and the desired Security Printing Industry performance 

in terms of its Critical Success Factors is representing the direction of the Value Innovation 

creation in search of the Blue Ocean strategy of GP Company.  

According to Kim and Mauborgne, the Four Actions Framework aimed at describing 

factors that should be reduced, eliminated, raised and created (Kim and Mauborgne, 2005), 

with the purpose of defining the direction of the Blue Ocean and describing the essence of the 

new Value Curve of Strategy Canvas. As the matter of fact, the Security Printing Industry 

tends to be inflexible in terms of market patterns changes and seems to be overloaded by the 

complex product for highly developed countries ready to use the latest technologies and pay 

significant amount for combating counterfeiting and privacy. It is becoming evident, that less 

developed countries could become a direction of a Blue Ocean strategy should the rigidity of 

proposals be reduced, potential customers are educated in terms of product possible use, 

different product groups with  price and complicity variations are introduced, additional 

services apart from security printing production itself are introduced. Here, costs are reduced 

by eliminating and reducing unnecessary industry standards, while buyer value is increased 

by creating and rising new to the industry elements. (Created (Kim and Mauborgne, 2009). 

Figure 4 represents the Value Innovation for GP Company. 

As seen from Figure 4 GP Company is recommended to optimize its costs by reducing the 

amount of complex products proposed to every customer, which should be replaced by raising 

buyer‘s value by introducing different product groups with product complexity and its price 

variations for different target markets. As mentioned before not only the complex product for 

highly developed countries (EU) ready to use the latest technologies and pay significant 

amount for combating counterfeiting and privacy should be proposed to customers, but also 

less developed countries  (Russia and CIS) could become a direction of a Blue Ocean strategy 

should the rigidity of proposals be reduced. Here, mass customization is playing a crucial role, 

raising buyers‘ value. product use - clear product presentations, thoroughly designed and 

effectively delivered, which would ensure customer to be educated on product possible use, 

Less 
important Most 

important 
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Figure 4: The Value Innovation for GP Company. Lithuanian case. 

its benefits, its direct and indirect costs, practical cases on product use etc, on which the 

decision on product purchase would be made. Additional services are of major importance for 

raising buyer‘s value as well. Here GP Company is recommended to enhance of after sales 

support and introduce warranty practice, consider the option of establishing the delivery 

service, provide customers‘ personnel training on product use etc.   

 

 

Figure 5: Total Customer Solution for GP Company. Lithuanian case. 
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From Delta model point of view Total Customer Solution is a most appropriate strategic 

option for the GP Company (see fig.4).  First, is completely opposite to the Best Product, as it 

is focused on mass customization by analyzing customer needs and offering attuned value that 

bonds each customer. Second, the innovation process is touching not the production process 

but joint development of products desired by key customers and desired customers. 

Third, this option is aimed at reducing customer costs and increasing their profit which 

supports the idea of conclusion gained form current research - developing mass customization 

for less developed countries by reducing complexity and rigidity of products offered and 

creating less complex products for cheaper prices. 

Answer on research questions 1 and 2. The difference between the current and the 

desired Industry performance level in terms of its Critical Success Factors is representing the 

direction of the Value Innovation creation in search of the Blue Ocean strategy. Blue Ocean 

Strategy will facilitate to move from Best Product Strategy to Total Customer Solution 

Strategy. 

For further confirmation of answer on first and second research questions Ukrainian 

company ― IT work‖ working in Information Technology industry as  the object of research 

has been taken.  The company profile is as follows: 
Company name: IT Work Company 

Status of the company: LLC 

Target markets: Ukraine 

Target customers: private SMEs 

Number of employees: 3 

Annual turnover: 80 000 EUR (2007) 

Authorised capital: 2 750 EUR (2007) 

Net Profit:  6 300 EUR (2007) 

Industry development stage: Growth  

Company products: services on the base of Microsoft Windows 2003 Server, 

Microsoft Active Directory, Microsoft Exchange Server, 

Microsoft Windows Terminal Server, antivirus this high 

protection level TrendMicro.  

To perform strategic analysis of the company ―LLC ―IT Works‖ W. Chan Kim and Renee 

Mauborgne‘s Blue Ocean‖ strategy framework with all models and techniques has been again 

reviewed thoroughly. Main result of the research was the choice of the company development 

strategy followed by suggestions about the implementation of the strategy in form of Strategy 

Canvas. New core competencies were to be identified to realize Blue Ocean Strategy (see 

fig.6).  

Having defined strategic choice using Porter‘s generic strategies (differentiation or cost 

leadership) the researcher has chosen Hybrid Strategy (Johnson, 2008) as the Roots of 

Competitive Advantage of IT Work. Following distinctive competencies should be 

developed: superior customer responsiveness and the speed of render service. Hybrid strategy 

is considered to be the most appropriate strategic option which supports the framework of  

Blue Ocean Strategy. Distinctive (core) competencies like efficiency, quality, innovation 

and customer responsiveness (Hill, Jone 2008) should be obtained and developed for that.      

Answers on the first and second research questions were confirmed as well. Analyzing 

all three strategic options proposed by the Delta Model Triangle, the Total Customer Solution 

is considered to be the most appropriate strategic option for companies as it supports the idea 

of the Value Innovation in search of the Blue Ocean strategy and developing mass 

customization for less developed countries like Ukraine by reducing complexity and rigidity 

of products offered and creating less complex products for cheaper prices in the time of 

economic recession.   

Finally to answer on third research question: can value innovation serve as a possible 
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Figure 6: Strategy Canvas for IT Work Company. Ukrainian case. 

 
driver of companies‟ growth in a condition of economic recession, as  the object of 

research has been taken Latvian company ― AV Technologies‖ working in renewable energy 

industry.  The company profile is as follows:   
Company name: ―AV Technology Group‖ 

Status of the company: LLC 

Date of registration 2008 

Target markets: Latvia 

Target customers: All companies 

Industry development stage: emergent  

Number of employees: 5 

Company profile: sun collectors, sun batteries, wind generators 

For the time conducting research there is a difficult economic situation in Latvia. The 

solvency of population falls, competition in energy industry is intensified; competitors are 

fighting for target audience. SIA ―AV Technology Group‖ enterprise is involved in offering 

products and services connected with renewable energy sources, mainly energy of the sun and 

wind. Company management came to the conclusion, that existing business plan do not 

correspond to the real situation of economic recession.  

Hypothesis proposed by researches for AV Technologies Group company management 

was the following: strategy of Blue Ocean would allow company to get its strong positions on 

the market, to increase the value of goods and services in current industry for the customer 

and to create its own unique position of a «green» company. Main result of research was 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Strategy Canvas for AV Technology group. Latvian Case. 
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developing advanced strategy of the enterprise and methods of its realization.  Strategy canvas 

for Energy Industry in Latvia and particularly new Strategy Canvas for AV Technology 

Group have been built as presented in figure 7. 

Almost all models of Blue Ocean Strategy have been used testing suitability, feasibility 

and acceptability of new strategy including defining price corridor for mass (mid-level pricing 

was chosen), drawing buyer utility map (23 components filled), defining the profit model of 

blue ocean strategy (pricing innovation) and checking Blue Ocean Idea Index on utility, price, 

cost and adoption (four pluses were received). All models and techniques of Blue Ocean 

Strategy gave evidences about suitability, feasibility and acceptability (Johnson, Scholes, 

Whittington, 2008) of   Blue Ocean Strategy for AB Tehnologies Group. At present Wind 

energy in Latvia gives 26,9 mega vats - 1,5% of state consumption. Till 2010 wind energy 

would give 7% or 150 – 160 mega vats. Sun Energy collector with m² gives: May – 

September 700-740 kWst/m², October – April 200-240 kWst/m² and November - February 

40-50 kWst/m². Researches have carried out literature review and identified the windiest and 

sunny region in Latvia and the result is on figures 8 and 9. Current research provoked new 

hypothesis that the Latvian western region – Kurland and especially its Baltic Sea beach 

region has excellent opportunities to develop of renewable energy cluster in Latvia exploiting 

sun and wind energies. Further literature review identifies that EU wants only green buildings 

in 2019. 

In 2019 will be applied a new ―green law‖ which stipulates that all buildings in the 

European Union that consume a quantity of energy, must produce an equally amount of 

energy. 

Researchers of EU argue that any building could produce a large amount of sun and wind 

energy and green buildings promoting process is a very good strategy for Europe, especially 

in this economical crisis  

 

 
Figure 8: Sun map of Latvia (Journal Energy and Automation 07.2003)  

Answer on third research question was given in confirmation manner. Strategy of 

Blue Ocean would allow companies to get its strong positions on the market, and to increase 

the value of goods and services in current industry for the customer, and to create its own 

unique position of a «green» company.  As well as innovative businesses and new industrial 

technologies like renewable energy could be a factor of regional economics stability in a 

recession time, for example, for sunny and windy Kurland of Latvia. Subsequently, new 

hypothesis was recommended to check in future researches: strategy of Blue Ocean would 

allow Kurland region create “green” energy cluster. 
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Figure 9: Average speed of Wind in Latvia on the altitude 10m (www.windenergy.lv) 

 

Summary and Conclusion 

The purpose of this research paper was to reveal the practical aspects of the research, 

aimed at serving its overall aim – to confirm the hypothesis that value innovation can serve as 

a possible driver of company growth as well as innovative businesses and new industrial 

technologies can be a factor of regional economics stability in a recession time. For this 

purpose, quantitative and qualitative data gained from the interview and questionnaires are 

described and presented in tabular and graphical form. On the basis of mentioned above, the 

results are summarized and the answers are interpreted and analysed. As a result, Critical 

Success Factors of each industry was defined and assessed in terms of the level of its current 

and desired performance, the Strategy Canvas representing the existing Industries Value 

Curves and a New Value Curves designated for particular companies were designed. In 

addition, the necessary factors alteration was defined with the aim of pushing simulations 

pursuit of optimizing cost structure and enhancing the value proposition. In other words, the 

direction of the Blue Ocean Strategy for explored companies was elaborated and graphically 

represented.  

In addition, after analyzing all three strategic options proposed by the Delta Model 

Triangle, the Total Customer Solution is considered to be the most appropriate strategic 

option for all explored companies as it supports the idea of the Value Innovation in search of 

the Blue Ocean strategy and conclusions gained from three research cases - developing 

customization by reducing complexity and rigidity of products offered and creating less 

complex and more useful products for cheaper prices. It means that Strategy of Blue Ocean 

would allow companies to get its strong positions on the market, and to increase the value of 

goods and services in current industry for the customer, and to create its own unique position 

on uncontested market space. 

When it comes to limitation of this research taking into consideration research time 

restrictions, no detailed strategic agenda (Hax and Wilde, 2002) were duly elaborated which 

is vital important. As well as we well know that beautiful the strategy we should occasionally 

look at the results. Regarding future research on this matter it should be mentioned the 

following. Significance of distinctive (core) competencies of corporation in creation of 

sustained competitive advantages using Resource-based strategy framework realizing Hybrid 

strategies, Delta model framework or Blue Ocean Strategy Framework should be analyzed 

and certainly be considered as a subject (basic unit) for the future researches. Finally, new 
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conceptual model would be elaborated to make a choice of appropriate of strategic 

management frameworks for SME‘s and for particular industries in economic recession time. 
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Abstract 

This paper proposes a practical ―Baltic Brains Exchange‖ vehicle to a) stimulate regional business 

development, b) improve R&D productivity, and c) connect regional SME‘s and training schools with emerging 

Baltic energy and transport clusters and projects. A proposal  is presented for a polycentric ‗carrousel exchange‘ 

training and R&D programme, to connect groups in Kurzeme, Riga, Tallinn, Sweden, and Klaipeda with the 

Swedish led ‗Baltic Ring of Energy‘ project and the Chinese deep water port initiative at Klaipeda. This 

programme includes four longitudinal research projects in geothermal energy, transport, food quality and water 

quality. Regional experts would present a series of innovation workshops at participating centres. An operational 

handbook of regional case studies is included. A polycentric rather than monocentric approach is recommended 

based on findings of Shunfeng Song (1992), MacDonald (2008) and a current empirical study of ‗psychological 

distance‘ which gives a parametric measure of ‗connectivity‘ relevant to polycentric logistics. Current empirical 

data show people in Riga see Moscow and Kiev as being closer than Berlin despite these three cities being 

equidistant in kilometres. Russians in Riga rate Moscow as closer than Kiev. Latvians see Kiev as closer. 

Perceived distance ratings correlate with trade volumes, freight movements, tourism, business travel & 

teledensity. They also reflect decentralisation processes and have ramifications for polycentric density functions 

and commuting patterns. Regional development and Latvia‘s labour migration to the west are discussed in 

relation to monocentric planning and overburdening. Results of these findings are discussed in the context of 

Edward Hall‘s monochronic and polychronic cultures, Bertalanffy‘s open and closed systems, Chomsky‘s 

surface structure / deep structure concepts and Huntington‘s dynamics of fault lines, tribalism and globalism in 

the nation states.   

 

Keywords:   R&D productivity, SME clusters, polycentric planning, psychological distance 

Introduction: R&D productivity Tools for Kurzeme 

This study proposes three operational productivity tools to link Kurzeme R&D groups 

directly with:  

The Baltic Ring of Energy Project, b) a Geo-Thermal Energy Project, and c) a Chinese 

deep water port initiative at Klaipeda. The tools are: a training carrousel, an innovation index, 

and a case study handbook. 

 Latvia:  the EU and the Nordic Archipelago 

At the dawning of the Asian Century,  as the world turns, and as Europe ‗implodes‘, Latvia  

emerges on the perimeter of the  EU,  as a fledgling  market economy. Clever geo-political 

positioning will be critical for Latvia‘s survival. Its location is marvellous, on the Baltic Sea 

lanes, between Russia and the EU, and lying in proximity to an ‗Archipelago Nordique‘ a 

group of small, rich northern cultures including Celtic and Nordic Lands. This archipelago 

extends from Celtic lands to the Baltic. It includes half of the world‘s richest dozen countries 

as measured by per capita GDP.  Member countries have a broad diversity of industrial 

structures, political identities, cultures and languages. But they share a common and ancient 

culture of egalitarian social structures, group decision making, and teamwork. Latvia can 

draw inspiration and pragmatic best-practices from these Celtic and Nordic countries.  

Perestroika postponed:   The incomplete process of regional decentralisation  

Two decades after Perestroika, Latvia remains umbilical connected with the Kremlin, and 

Ventspils remains umbilical connected with the Saeima. Energy, big business, and some 

banking still fall under the guiding command structures of the former Soviet system. Latvia 

has not been successful at organising fundamental stable institutions in government, in 

banking and finance and in land ownership and property prices. Indeed, the control structures 

in Latvia have not changed much since Soviet days. Governments, hospitals and schools alike 

are mired in monopolies and oligopolies, centralised, cumbersome, hierarchical, and slow to 

react, and lack flat organisational structures and responsiveness.   
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The Soviet system was (and still is), based on hierarchical, vertically controlled, top-down 

value chains and command structures, which have proved stable and robust since the days of 

the Roman Empire.  

They are found in the Church, in military systems, hospitals, big business and in schools. 

These hierarchical control structures transcend the cultural ‗fault lines‘ of Huntington‘s 

(1993) civilisations.  

They run deep. They are pervasive, ubiquitous and have resisted change for more than two 

millennia.  

The rules for survival are changing.  
Strategies which have worked in the past may be largely irrelevant in the future. Entire 

industries and entire regions are catapulting through a sustained technological and service 

industry revolution. Latvia must find a new growth engine to supplant the transhipment 

corridor, and the construction industry.  

Now, with the IT industry, the internet, e-mail, Skype, Facebook and Myspace etc., 

traditional vertical value chains and control structures of hierarchy-based systems are being 

de-constructed and supplanted by a new form of lateral connectivity between groups and 

individuals who previously worked in relative isolation or outside the formal boundaries of 

traditional institutions.    

Huntington sees future conflicts between ‗civilisations‘, i.e. groups of Nation States 

having common languages, cultures and religions. Latvia lies on a ‗fault line‘ between the 

Orthodox civilisation and Western Europe. Huntington also sees Nation States as being torn 

apart by the combined forces of tribalism and globalism, forces which are quite evident in 

Latvia.   

City-State Ventspils. For a westerner, Ventspils seems to operate as a thinly disguised 

attempt at a city-state undergoing a Caesarian Section, trying to break-away from ‗Mother 

Latvia‘s‘ placenta, in the same way that Singapore was torn from Malaya by Lee Kuan Yew, 

and the same way Latvia is (slowly) breaking away from the centralised structures of the 

former Soviet  system. But both Ventspils and Latvia are frail attempts at separation, which 

have triggered the nurturing and protective immune systems of their parent cultures.  

Innovation is vital to economic performance 

Kydland and Prescott won the 2004 Nobel Prize in Economics partly for substantiating that 

innovation, specifically fluctuations in technological growth, accounted for 70% of the 

variability in American post-war business cycles their studies implicated the importance of 

behavioural economics for innovation. In the end, wealth creation derives ultimately from 

innovation, human intelligence and good social organisation, not from access to capital 

resources, gold, computers or oil.   

A new world information order 
MacDonald posits the emergence of a ‗new world information order‘ mediated by a global  

convergence or vertical alliance  connecting  manufacturing,  with the  media industry, 

advertising, entertainment , telecoms and  the worlds education and training industries. This 

re-structuring has already fundamentally taken place.  It is ubiquitous and irreversible. 

Education systems are constrained by the demands of industry. 

Marshall McLuhan foresaw this global re-structuring in the sixties, when he produced his 

works: ‗The Medium is the Message‘, ‗The Re-tribalisation of Man‘, ‗The Global Village‘, 

‗and The Information Explosion‘, and ‗The Bookless Library‘. (1968). McLuhan invoked a 

Malthusian principle to describe change in western education systems, postulating that they 

generated social problems faster than solutions. He predicted a ‗dumbing down‘ process 

which would close the gap.  Judging from analyses of the Pisa Report on Education, the 

decline in recent years of student performance on reading, maths and science tests in a 

number of EU countries, this process appears to be happening. The powers-that-be in this 
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information driven monolith will eventually supplant the regulatory powers of nation-states, 

especially smaller ones like Latvia. In this grand alliance of knowledge industries, universities 

will be drawn to couple with industry to avoid marginalisation. To connect with industry is 

pragmatic for financial reasons. Aside from the financial crisis, as population‘s age, 

governments come under increasing pressure to allocate more funds to medical and pension 

systems than to education.  

What business schools do wrong?  

But many business schools are in the process of failing. They teach other people how to 

make money, but often do not know how to save themselves. Indeed, many business schools 

are not more than thinly veiled consulting organisations. In general they do not do research, 

and thereby thus do not either contribute to or keep up with the latest business trends. They 

tend to deliver broad but superficial MBA courses, rather than developing areas of 

specialisation.  In general they tend to copy rather than create, borrowing soft material from 

the social sciences, and re-packaging it in business language, presenting it as watered down 

sociology and psychology concepts to MBA candidates often having financial, accounting or 

engineering backgrounds.  This general business school diet does not and will not deliver the 

specific tools and skills managers need for corporate survival in an increasingly sophisticated 

and competitive technocracy. Furthermore, business schools do not behave like businesses, 

but rather like the traditional, hierarchical universities from which they differentiate. They 

tend to be product (programme) oriented rather than market oriented, and, like traditional 

universities, they are slow to make adaptive decisions. They have low academic salaries and 

do not attract the best people. Also there are few real business experts on staff, captains of 

industry and millionaires; people who really know how to make money.  In America, MBA 

courses are criticised for being too theoretical. In Europe they are criticised for being too brief 

and superficial. Business schools tend also to share the constraints of universities, including 

the rigid government controls,   ballooning administrative bureaucracies and worsening staff / 

student ratios.   In a competitive, and often chaotic and hostile operating environment, 

business Schools, like the SME‘s they teach about, should strive to be light, flexible, 

responsive and adaptive. For the most part, they are not. Their operations conjure up images 

of Pieter Bruegels Renaissance masterpiece portraying ‗The Blind Leading the Blind‘. 

2. Latvia‟s Dwindling Scientific Workforce 

Low R&D expenditure in Latvia    
Latvia is not investing in brainpower, but innovation is closely tied to economic 

performance as Prescott and Kydland showed in their 2004 Nobel Prize winning work. Latvia 

trails Europe in R&D expenditure, allocating only 0.48% of GDP to R&D compared with the 

EU average of 1.8%.The EU ‗s plan is to increase  this figure to 3% by 2010, and if 

successful, Latvia  would have to increase  its investment  six fold to catch up. The Saeima 

have discussed doubling the R&D budget spends to 1% but, in the wake of structural reforms, 

R&D remains a lower priority. 

Massive decline in the scientific workforce 

In 1991, Latvia‘s scientific workforce of academically trained scientists numbered 30,000. 

Today it is under 5000 and declining. Most of the remaining scientists are nearing retirement 

age. There are few young scientists in Latvia and few women scientists.   Half of the 25,000 

who departed went to better jobs in industry. Half went abroad. Ubelis (2006) estimates that 

1000 Latvian scientists are working in America. 

Latvia‟s labour migration  

Over the past two decades, structural development in Latvia has been centralised in the 

Riga region.   
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Massive demographic changes have occurred. Latvia‘s population of 2.3 million and 

workforce of 1 million have seen the departure of an estimated 200,000 young people, fully 

20% of the workforce for Western Europe, principally the UK and Ireland. Many have carried 

university qualifications and the Latvian language with them.  Their loss has been partly 

compensated by the import of 50,000 workers from the Ukraine, Belarus and Poland to work 

in the building trades. Since the opening of Primorsk port, the population of Ventspils has 

reduced from 54,000 to fewer than 40,000. Latvia‘s labour migration has been discussed in 

relation to monocentric planning and overburdening of the centrally planned economy. 

EU brain drain to America the EU Commission (2007) reports that an estimated 400,000 

European scientists work in America.  

A recent study showed that only 13% currently working abroad intend to return to Europe. 

Unlike American Universities, European Universities have little freedom to select their 

students and to pay professors at the market rates.  The EU is losing its attractiveness for 

international R&D investment.  

At present about 2/3 of US foreign investment in R&D goes to Europe, but the strong trend 

is for the US to invest relatively more in Canada, Japan and China and less in Europe.  

Brain drains are unidirectional and deplete peripheral areas of intellectual resources. 

Typically, they do not involve an exchange or resources, but rather a unilateral transfer of 

intelligence, a from a perimeter to an epi-centre of intellectual excellence or economic energy. 

In the 14th century, scholars gravitated to Florence.  Now they go to America.  

Latvia‟s challenge: to mobilise the collective intelligence of the Regions  

Despite massive labour migration, Latvia still has a critical mass of human resources 

talent, enough to facilitate consensus building, alignment and lateral connectivity between 

diverse firms and groups in all regions and all major industries. The primal challenge in the 

immediate future is to build a set of specific mechanisms to mobilise the collective 

intelligence of the regions, combining the forces of intellectual capital and industry resources 

in the form of a polycentric set of regional R&D facilitation instruments. 

Proposal for a polycentric „carrousel exchange‟ training and R&D productivity 

programme  

A proposal is made here for the development of a R&D productivity carrousel having the 

specific objective of connecting R&D groups in Kurzeme, Riga, Sweden, and Klaipeda with:  

a) the Swedish led  „Baltic ring of energy‟ project,   

b) the incipient Geo-thermal energy project, and 

c) the Chinese deep water port at Klaipeda.  

Regional experts would present a series of innovation workshops at participating centres.  

Longitudinal research projects would be launched in energy, transport and water quality.  

An Operational Handbook of Regional Case Studies is included.  

A polycentric approach is recommended based on findings of Shunfeng Song (1992), 

which posit that polycentric that density functions fit the actual urban structure much better 

than the conventional monocentric model. His findings indicate the pre-eminence of 

accessibility to major employment centres in the choice of location.  Our plan would have 

three functions: 

a) it would stimulate the development of regional business  

b) it would improve R&D productivity, and  

c) it would connect regional SME‘s and  training schools with emerging Baltic  

 energy and transport clusters and projects.  

The Carrousel would be entered on the Swedish Ring of Energy programme. It would be 

behaviourally based, not accounting or economics based. The Scandinaviska Enskilde Bank 

would be approached to organise an effective payments mechanism for all partners, and to act 

as funding agents. 
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The training carrousel and the brain drain 

The ‗carrousel exchange‘ provides a conceptually and administratively simple process, 

providing direct face-to-face interaction to mediate the rich cross flow of ideas between actors 

working on common themes in different locations without creating a cultural sink or brain 

drain effect.  

Distance education has a limiting function in that up to 80% of the information in a face-

to-face situation is transferred non-verbally. Computers have a serious limitation here.  

This proposal argues for the need to develop Latvia‘s regions, and to position Latvia 

strongly in the epicentre of a large Western energy group, through decentralising national 

R&D funding and operations.  

3. Perceived (Psychological) Distance   

People judge the distance to different cities with a surprising degree of consistency, and the 

judgements are relatively stable over time. Further, there are large ethnic differences in the 

perception of distance to different cities. In Riga, Latvians see Kiev as being closer than 

Moscow. Russians see Moscow as being closer than Kiev. (MacDonald, 1995) The 

differences are large and significant. Similar perceptual differences occur in Australia 

between Australians and Indonesians when judging distances to Singapore, Hong Kong, 

Kuala Lumpur and Bangkok.  

Measures of perceived distance or psychological distance between different cities can be 

used as a general paradigm for ‗cultural connectivity‘.  The above study also found broad 

correlations between the perceived distance to different cities and volumes of transport, air 

travel, ships and car movements, tourism, the physical movement of  freight and people and 

teledensity between these cities.  

In the present study, the perception of distances from Riga to Moscow, Kiev, Berlin, 

Tallinn and Vilnius were assessed. A longitudinal comparison was made with data collected 

in 1995.  

Method: In two studies, 68 Latvian and 69 Russian people estimated the psychological 

distance of  

Moscow and Kiev from Riga using a psychophysical scaling technique. The physical 

distance in kilometres between Berlin, Moscow and Kiev is roughly equal.  Berlin was set as 

the standard at  

100 units distant from Riga, and subjects were asked to estimate the distance to Kiev and 

Moscow using this standard. Subjects also estimated distances to Stockholm, St. Petersburg, 

(which are half the distance to Berlin), to Paris and London. (twice the physical distance to 

Berlin) and to Tallinn and Vilnius. 

Subjects: All 137 subjects were residents of Riga, and aged from early twenties to 

thirties.  60% were male. All were either business professionals or business students the Riga 

International College of Economics or the Stockholm School of Economics in Riga. 

Results: Both Latvians and Russians judged Moscow to be closer than Berlin (fig.1) 

Latvians rated Kiev as being closer than Moscow, and Russians rated Moscow as being 

closer than Kiev.( fig.2). Both groups also rated Kiev as being closer than Berlin. Latvians 

also saw Stockholm as being closer than St. Petersburg and London as closer than Paris. 

Russians rated St. Petersburg as closer than Stockholm and Paris as closer than London. No 

large differences were found in estimations for distances to Vilnius and Tallinn. Both groups 

overestimated the distance to proximal cities (Stockholm & St. Petersburg) and 

underestimated the distance to Paris and London. (fig 3) Latvians showed greater variability 

of response than Russians.  

Trends: longitudinal comparison. Table 1 compares data taken in 1999 with current data. 

Over the decade, ratings of perceived distance are quite stable and few large differences 
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emerge. In 2009, 42% of people tested saw Moscow as being closer than Berlin compared 

with 48% in 1999. 28% saw Berlin as closer compared with 30% in 2009. A growing 

number, (30% vs. 22%) saw the two cities as equidistant which may reflect a learning factor.  
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Figure 1: Perceived distance to Moscow and Berlin, Russians and Latvian (n=71) 

10
9
8
7

6
5
4
3
2
1
0

1
2
3
4
5
6
7
8
9

10

-1
1
0

-1
0
0

-9
0

-8
0

-7
0

-6
0

-5
0

-4
0

-3
0

-2
0

-1
0 0 1

0
2
0

3
0

4
0

5
0

6
0

7
0

8
0

9
0

1
0
0

1
1
0

1
2
0

N
u
m
b
er
 o
f 
R
es
p
o
n
d
e
n
ts

Perceived Relative Distance 
(Berlin = 100 Units)

Kiev > Moscow Moscow > Kiev

RUSSIANS

LATVIANS

 
Figure 2: Perceived Distance to Moscow and Kiev, Russians and Latvians (n=66)  
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Figure 3: Perceived Distances to Proximal and Distal Cities (n=71) 

Discussion: 

Implicit in Song‘s (1992) findings is the importance of psychological distance effects, such as 

the ones above, for polycentric planning, for optimising commute times and distances, and for 

deconstructing centralised monocentric systems. Psychological distance is pervasive. It is a 

consistent and reliable measure of cultural connectivity.  For People in Riga, cultural links 

with Russia remain strong two decades after perestroika. Little change in perceived distance 

to major trading partner cities has occurred since 1999. 42% of people in Riga still see  
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Table 1: Longitudinal Comparison of Perceived Distance to Berlin and Moscow 1999, 2009 

  1995 

test  

2009 

test 

Total subjects (n) 71 66 

% People Seeing 

Moscow Closer 

48% 42% 

People seeing 

Berlin Closer  

30% 28% 

People seeing 

Berlin & Moscow 

as equal  

22% 30% 

Lats see Berlin 

Closer 

 37%* 28%* 

Russians Seeing 

Berlin Closer 

18%* 24%* 

                                                                                      * weighted 

Moscow as closer than Berlin. Psychological distance measures form a paradigm for 

predicting connectivity between two societies, including patterns of trade, tourism, travel and 

teledensity. Hofstede (1980,84)  believed that intercultural differences would be stable over 

time and referred to this phenomenon as the "collective mental programming of the mind". 

There is a wide body of research on this topic in the psychological literature. Swedenborg 

(1979) found similar patterns for FDI following cultural or informational lines where the 

pathways informational and cultural resistance are least. MacDonald (1988) found a curious 

phenomenon: that Volvo's market share in different countries declined in close correlation 

with the perceived distance of those countries from Sweden, as measured on the 

psychophysical scale of Lundberg and Ekman (1971). The correlation was almost r =1.  The 

effects were strong enough to implicate psych. distance as an instrument for international 

market segmentation and promotional procedures. 

Lash and Urry in their book "Theory, Culture and Society- Economies of Signs and 

Space", (1994) present an approach to the study of social change which takes as its main unit 

analysis, social and cultural flows through time across space.  They focus on post-industrial 

economies examining social inequality and the changing experiences of time, space, culture, 

travel and globalisation.  They argue that today's economies are increasingly economies of 

signs, symbols and of space where actors become mobile over ever greater distances. As a 

process of socialisation, the institution of business education is predicated on the simple 

issues of nature vs. nurture:  that societies can be changed through education and training; that 

not all is innate; and those ultimately different ethnic groups can work effectively together for 

the common good of the entire society.  

Several researchers have studied the dynamics and effects of psychological distance on 

political attitudes (Lundberg and Ekman, 1971), and on the geographical dispersion of sales 

and subsidiaries of Swedish companies, (Nordstrom and Vahlne, 1992, Hornell, Vahlne and 

Wiedersheim-Paul, (1973) studied the spatial distribution of Swedish exports investigating 

trade creating and trade impeding variables.  Psychic distance was defined as "factors 

preventing or inhibiting the flow of information between potential or actual suppliers and 

customers".  

4. Opportunities for Latvia 

In the wake of the global financial crisis and the restructuring of Latvia‘s alliances with the 

EU and with the IMF, there has emerged an unprecedented opportunity for regional 

development in Kurzeme, specifically to form a long-term alliance with the Baltic ‗Ring of 

Energy‘ project, and the recently announced Sweden-Baltic energy link which will go over 
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Lithuania. This alliance can take the form of an R&D productivity carrousel centred in 

Kurzeme, which would consolidate and serve the regional energy cluster and catalyse lateral 

connectivity between organisations in Estonia, Latvia and Lithuania working on common 

R&D projects in energy, environment, and transport and water quality.  Such a regional centre 

could not only strengthen Latvian connectivity with Sweden‘s Baltic Ring of Energy project, 

but also with China‘s deep water port initiative and the incipient geothermal energy project in 

Kurzeme. 

Baltic Ring of Energy  

The Ventspils R&D Productivity Centre should function as a service provider for 

Sweden‘s Baltic Ring of Energy Programme, offering customised training and specialised 

contract R&D projects. The Baltic-Link Programme is vital to ensure energy security for the 

Baltic states. It involves opening Baltic energy markets, building power links between Estonia 

and Finland, Lithuania and Poland and connecting these with the Swedish power link.  The 

project was initiated a decade ago, and is proceeding. It has EU support in the form of an 

initial € 5b. Latvia and Lithuania have been in competition to host the main link with Sweden. 

The Prime Ministers of the three Baltic States have met and decided that Lithuania should be 

the host for this link. Ventspils College can propose the Baltic Brains Exchange initiative as a 

service provider to the project.  

Geothermal energy in Kurzeme  

Eihmanis (2000) has written on geothermal energy under Kurzeme, and western Lithuania. 

He writes of geothermal energy in the Devonian and Cambrian aquifers at Pavilosta, Tukums 

and Liepaja (40 degrees C at 1400m), and at Palanga, (75 degrees C at 2100 m).  Motoren-

Gmbh-Greiner a company from Baden-Würtemburg was prepared to invest, and conduct 

exploration, but was unable to get drilling rights.    

Again, it is proposed here that Ventspils College pursue an alliance with EU, offering the 

Latvian and Lithuanian government‘s management and shared ownership of the Baltic Brains 

Exchange programme in exchange for drilling rights (incl. sub-surface and mineral rights) for 

a project estimated to supply 25% of local regional needs. Planned initial EU direct 

investment is €4.3 m. The geographical scope of this incipient geothermal energy project 

could be: Kurzeme, Klaipeda, Jelgava, Kaunus, and the Baltic Sea. 

Deep water port at Klaipeda 

Chinese sources have talked about a deep-water port at Klaipeda with a view to making a 

Baltic trade corridor with Moscow.  The logistics and strategy of this would be similar to the 

Chinese deep water port at Gwadar in Pakistan. Ventspils has been overlooked in these talks, 

and nothing has come to the attention of the media yet. MacDonald sees the strategy at 

Gwadar as analogous to encapsulation in a global game of Go.   

Mechanisms of connectivity   

a) „Baltic Brains Exchange‟   

A proposal is presented here for a small, properly funded R&D productivity and SME 

training school that can be the driving force of regional economic development, job creation 

and wealth creation. Specifically this school would have three functions: 1) to run an R&D 

productivity carrousel,  

2) to plan longitudinal research projects and 3) to produce an Operational Handbook of 

Case Studies. 

The overall purpose would be to link regional companies and organisations with the three 

projects mentioned above: (Ring of energy, geothermal energy and deepwater port).  The 

concept and infrastructure for this project have already been seeded in Ubelis‘s (2006) NBCC 

SME project.       
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Figure 4: Ubelis’s NBCC Project                 Figure 5:IDL R&D productivity Carrousel 

b) R&D Productivity Carrousel  

The ‗Brains Exchange Carrousel‘ would link research teams working on common energy 

and transport themes in different Baltic locations. The objective would be to improve S&T 

productivity and to mediate connections with larger Baltic energy and transport programmes. 

The carrousel would also assist in the formation of clusters. The theme would be: 

‗Productivity in Innovation: to bring new products to the market, quicker, safer and cheaper‘.  

 

The concept is based on low administrative overheads, low capital investment in buildings 

and land, a small central administrative staff of four equivalent full time jobs, and local expert 

teachers, paid on contract.  Students would serve as agents for their companies, linking them 

to clusters.  

The carrousel would mediate a rich lateral cross-flow of ideas, and exchange of 

information between actors in diverse cultural and geographical settings - a process which can 

effectively link relatively isolated groups, without creating  a ‗cultural sink‘ or brain drain 

effect. (see Fig. 5) 

The carrousel would involve 12 participating groups and science parks in 6 Baltic 

countries, Sweden, Finland, Estonia, Latvia, Lithuania and Poland.  Each group would 

promote one ‗guru‘ R&D expert in a designated complementary field, to prepare and deliver 

one high quality interactive 16 hour workshop to each of the 12 participating groups on 

alternate Fridays and Saturdays, on a fortnightly basis.  

The programme would take 24 weeks to complete. The presentations would comprise 192 

contact hours, about half the total of a first year MBA based on Wharton School figures. Each 

participating group would promote and deliver one expert and receive 11 others during the 

programme. The total cost of this programme would be about two western professors‘ 

salaries, simply the cost of one top professor, shared 12 ways, plus travel, accommodation and 

administrative costs. This system is based on guidelines from the Wharton School, and the 

Scandinavian International Management Institute in Copenhagen.  

The programme is delivered on Friday and Saturday. Companies promote their top level 

candidates as students for this course, and retain them to work for the company from Monday 

to Thursday.  

Business:  The Carrousel operator would contract to the operators of large projects, 

manage the R&D and training processes, and sit on the board of any new J-V companies 

formed between contractors and licensees.  Contractors would retain IP rights to the 

information at all stages including final delivery. The Carrousel operator would own the 

Portal, central A-V, IT, and teleconferencing equipment.   

 

 
Sweden 
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c) R&D Safelaunch    

The carrousel programme would deliver operational testing procedures, business tools and 

marketing tools to assist new product and new process development. Participants would get a 

toolbox of practical, operational skills, and direct access to other Baltic R&D groups.  

Training sessions would be open, creative, interactive and applied, not theoretical. 

The programme is based on the classical Booz, Allen, Hamilton study of 1982, which 

traced 

13000 new product launches out of 700 companies over 15 years. This study implicated 

that  

85% of total R&D money spent in the US was lost, and essentially, only 1 of 7 new 

products under development in laboratories would ever successfully reach the marketplace. 

Safelaunch carrousel identifies five critical junctures in R&D processes where effort is 

wasted, and leads participants through basic steps of new product development, including 

conceptualisation, screening, business plans,  product design, market receptivity testing, 

development and testing phases,  commercialisation processes,  IP rights, licensing, and 

production contracts. 

Proposed Courses  

a) an R&D Toolbox of technical skills and information courses including:  Product 

Inception, Screening, Business Plans and Market Testing, Development and Testing 

Methodologies,  Commercialisation, and  

b) Skills Courses, including:  The Learning Organisation, Franchising,  Governance and 

Corporate Law, Licensing Contracts,  The Effective Project Team,  Leadership and 

Teamwork, Import / Export Tariffs, Documentation, Transportation, Effective 

Alliances, Joint-Ventures, Taxation, Accounting, Marketing, Strategic Planning, 

Supply Chain Linkages and International Financing. 

 Cost    
The total cost of the programme would be € 312800, about two western professors salaries 

(incl. admin. support) split 12 ways, and paid for in total by the participants and their 

companies. This amounts to € 26066 per school or € 2172 per student (x12).  Figures are 

based on 12 schools, 12 sessions, (144 two-day events), over 24 weeks, 192 contact hours 

comprising a semi MBA. Figures include: presenters fees, travel, hotels, per diem, course 

materials, lunches & coffee for participants and all administrative costs.  Figures for each 

event would be € 2100 and include: Presenters fees (€1400, two days), Flight /Travel (€100), 

Hotel (3 days €150), per diem(x 2 €50), Materials (€50), Lunch (12x2 €200) Local Admin 

(€150). 

Thus all 144 events would cost € 302,400 and 8000 ft+2400 pt for Central Admin: (∑ 

€312,800). 

d) The NBCC Baltic SME Cluster Linkage Project 

Ubelis started this Baltic SME Portal in 2006 (fig. 4) forming an electronic infrastructure 

to connect SME‘s working on common R&D themes in five Baltic countries. 

(www.zinatne.lv/NBCC).  

Sweden is added here as Latvia‘s largest FDI partner and centre of the Ring of Energy 

project. 

Ventspils can ally with NBCC and access this portal to connect with Baltic SME‘s 

offering R&D training and J-V projects. The infrastructure is set up and 52 companies 

have joined.   

Traditional universities vs.  „centripetal‟ information delivery systems  

Traditional universities have heavy capital investment in land, buildings, and tenured 

professors and large, growing administrative bureaucracies.  They are also built on classical 

hierarchical principles, having vertical authority structures, which help to stabilise 

socialisation processes, but militate against change. In these times when the operating 

http://www.zinatne.lv/NBCC
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environment is hostile, it behooves any organisation to remain flexible. Success of the 

carrousel model is predicated on ‗centripetal‘ information delivery processes rather than 

‗centrifugal‘ processes. 

e) Habitat: Longitudinal Research   

Habitat proposes10 year longitudinal R&D programme to reduce the need for energy, to 

develop alternative energy sources, to insulate exiting homes better, and to improve food, air 

and water quality. Longitudinal research projects account for only about 1% of current 

published scientific papers in the life sciences and biological sciences, but they carry 

enormous power, not only for the quality and amount of scientific information they produce, 

but also because they can mediate the formation of long-term strategic alliances between key 

industry partners. It is proposed to coordinate development of longitudinal programmes with  

the three main projects, and to interlock them with trade and FDI programmes,  both at the 

policy level and at the operational project and programme level. 

f) Sherpa: Operational Handbook of Regional Case Studies  

MacDonald proposed that RISEBA publish an Operational Handbook of 12 Regional Case 

Studies of successfully launched products and technical processes from partner SME‘s and 

training groups working on joint projects. The handbook can serve as a ‗how to do it‘ training 

guide for S&T research groups and as a promotional vehicle for Baltic Brains Exchange.  It is 

proposed that cases be generated through a J-V competition with Ventspils College.  SME, 

names, products and industries etc. would be changed in cases where companies request 

anonymity. The college would retain IP rights as per usual academic practices. Guidelines for 

Sherpa are available from the author based on previous projects in Ireland and Kazakhstan. 

Conclusion: Symphonies for Survival   

Success and economic performance derive ultimately from human endeavour and social 

intelligence, not from access to capital, computers or natural resources. Innovation and wealth 

creation go hand in hand. Size, clusters and connectivity are important to achieve critical mass 

in R&D productivity.  

Formal hierarchical systems lie at the basis of all military systems, governments, 

educational institutions and hospitals developed since the days of the Roman Empire. Now 

with the internet, we are experiencing de-composition of vertical value chains. In the process 

of devolution and decentralisation, the vertical command structure of hierarchies remains 

strong and mitigates against lateral connectivity, but step by step, our modern technological 

‗intelligence‘ races ahead of our social intelligence.  We are becoming committed to a 

technocracy bound by the assumptions of physical efficiency rather than social or human 

efficiency.  

No simple and sovereign solutions there are any ‗quick fix‘ solutions to the myriad of 

complexities and challenges facing Latvia.  No simple transferral of models from other 

cultures will provide the precise answers Latvia requires. Latvia must grow its own strategy. 

But the global trading environment is hostile. Latvia should reduce its dependence on the EU 

and the IMF. I am convinced that Latvia can take courage and inspiration looking at SME 

performance in North America, where small businesses not MNE‘s are considered to be the 

driving force of the economy.  
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Abstract 

Aim of this report is to analyse typology of technology transfer channels, assess key dimensions of 

technology transfer framework and mechanisms, introduce the concept of interaction modes and explore on 

factors determining the role of social innovation capacity to technology diffusion. The paper approaches local 

technology transfer policy, analyses available in market technology transfer models, describes efficiency of 

modes and identifies critical factors for efficient technology transfer system in Latvia. Special attitude is paid to 

intangible technology transfer. 

Traditional approach assesses technology transfer as a knowledge transfer between research laboratories and 

industry and is influenced by four main components: (a) level of collectivisation or / and globalisation; (b) 

availability of new facts (knowledge); (c) personnel skills and abilities to adapt, use, improve and innovate and 

(d) availability of advanced machines and equipment. 

The wider definition assumes that ―technology transfer is an active interaction between two or more social 

entities, during which the sum of technological knowledge remains stable or increases through the transfer of 

one or more components of technology.‖ 

By definition, "Technology transfer addresses the assessment, adoption and implementation of technology." 

Innovation diffusion theory provides a conceptual background that has frequently been used in the study of 

technology transfer. Rogers' innovation model (1986) defined diffusion as "the process by which an innovation 

is communicated through certain channels over time, among the members of a social system" (Fagan).   

Technological diffusion reflects increasing role of communication over social systems (communities) where 

in human-centred business ecosystem we may distinguish consolidation of ―collective intelligence‖ as a result of 

integration of technological innovation and social learning in product life cycle.  

Technology can be transferred through a range of channels and applying range of forms of interactions 

between the sources of technology and their environment locally and globally, e.g. B2B, B2C, B2R&D, 

R&D2R&D etc. 

Keywords: technology transfer, technology diffusion, knowledge transfer 

Introduction 

In recent years technology transfer has internationalised and its importance is reflected in 

different policy measures. Comprehensive mechanisms of technology transfer cover complex 

processes and numerous channels through which technology might be transferred. The value 

of access to new knowledge, fight for talents, getting societal value out of states public 

research, entrepreneurship behaviour and spirit of scientists, effective technology intermediate 

infrastructure are just few priorities of knowledge economy.  

Besides traditional attitudes to research commercialisation and intellectual property (IP) 

management there continuously increasing value of knowledge workers, abilities and skills of 

technology absorption. In several small economies the policy towards creation of new type 

technology transfer system is getting more and more central place in national innovation 

policies. Here might be mention Finland, Sweden, Israel and Austria. The last one is 

constantly developing new regional RTD infrastructure with core element of technology or 

impulse centres that will act as a catalysts and new technology providers in the entire region. 

This would mean adopting strategies that are suited to the respective regional and institutional 

conditions rather than addressing individual enterprises and research institutions.  

This paper is aimed to assess Latvia‘s as a small transition economy‘s technology transfer 

measures and identify market imperfections as well as potential improvements. 
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1. Models of technology transfer 

Technology is transferred to solve problems and create wealth.
1
 Technology transfer could 

be understood as the movement of a specific set of capabilities from one entity (person, team, 

business, organization) to another. Lundquist and Thompson
2
 have introduced the technology 

transfer to be: ―movement of the ability to realize a technology from one person or group to 

another, as confirmed by demonstration of performance against agreed requirements‖. 

Technology transfer (TT) might be traditionally defined as ―the process through which 

innovative technological know-how, expertise or knowledge developed by Research and 

technological development (RTD) institutions is transferred to and adopted by industry or 

society with the aim of industrial use, societal or environmental benefit or commercial 

exploitation‖
3
.  

The more wide definition is that technology transfer is ―the active interaction between two 

or more social entities, during which the sum of technological knowledge remains stable or 

increases through the transfer of one or more components of technology‖.
4
  

Transferring takes place between two parties: a ―transferor‖ or technology provider who 

usually owns the intellectual property and is allowing making it available to others and a 

―receiver‖ or adopter who needs or wants the IP and is agreed to pay for it for its own use. 

Intermediaries or ―facilitators‖ could make the transfer process easier.
5
 

Technology transfer refers to any process by which one party gains access to a second 

party‘s information and successfully learns and absorbs it into his production function.
6
 

TT mechanism is any specific form of interaction between two or more social entities 

during which technology is transferred:
7
 

 internal transfer: delivery of internally developed systems or equipment within a 

company or organisation (division-to-division transfer); 

 external transfer: movement of new knowledge into or out of organization, including 

acquisition of technologies from outside sources, licensing, and alliances at many 

levels, including collaborative development and industry consortia. This is the 

traditional way of technology transfer; 

 mergers and acquisitions: purchase of both technologies and technical capabilities by 

acquiring whole company or business; 

 dissemination: open access to technical papers and presentations sent directly to 

technical communities. 

Technology Transfer Channel is the link between two or more social entities in which the 

various technology transfer mechanisms can be activated: B2R&D, B2B, B2C, R&D2R&D 

etc.
8
 Globalisation has also affected the technology flows taking place within such key TT 

channels:
9
domestic and international trade in goods and services is transferring technological 

information. Production equipment and related services can directly improve productivity; 

Foreign direct investment (FDI) transmits technological information and innovative solutions 

                                            
1 Lundquist G. A Rich Vision of Technology Transfer Technology Value Management Journal of Technology Transfer, v.28, 

2003, pp.265–284 
2 Lundquist G. and Thompson J. Technology Quality Management, Part 1, Technology Transfer Society Proceedings. 1999. 
3 Vekinis G. Best practice for technological transfer. A best practice manual for successful transfer of technologies, know-

how and knowledge to industry, commerce and society. Greece, June 2007, p.5. 
4 Laamanen T. and Autio E. Technology transfer between research laboratories and Industry, Espo, 1993, p.16. 
5 Vekinis G. p.5. 
6 Maskus K. Encouraging international technology transfer. UNCTAD-ICTSD Project on IPRs and sustainable development. 

UNCTAD Issue Paper No.7, p.9 
7 Tomi Laamanen & Erkko Autio, p.17. 
8 Ibid. p.18 
9 Maskus K. p.10-14. 
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from multinational enterprises to their subsidiaries in recipient countries that are even newer 

or more productive compared to host firms;  

 Licensing typically involves the purchase of production or distribution rights 

(protected by some intellectual property right (IPR)) and the technical information and 

know-how required to utilise those rights. It is important to differentiate intra-firm TT, 

where IPR and know-how stays under firm‘s control; 

 Joint ventures are formed by contractual arrangements between two or more partners 

where international founders may provide technically superior production information 

through licensing, while local partners usually provide distribution networks, labour, 

unique management techniques or some other local advantages.  

 Imitation is the most significant channel of TT, in which a rival firm obtains the 

technological or design secrets of another firm. Imitation or adoption may be achieved 

through product inspection, purchase and decomposition, trade fairs, reverse 

engineering and even simple trial and error. 

 Transfer of employees where technical and managerial personnel with knowledge of 

technologies leave one firm and join or start a rival firm based on that knowledge. 

Such competition can be a significant form of information diffusion in industries and 

locations where crossfertilization of knowledge is important and employees are 

mobile.  

 Public data in patent applications and test data allow studying available information 

about new technologies, learning the underlying technologies and developing 

competing processes and products.  

 mobility of personnel and temporary migration to universities, laboratories, 

conferences and in-depth training centres located mainly in the developed economies 

allow to transfer much skills and technological know-how to students, scientists, and 

managerial and technical personnel. Many technologies cannot be effectively 

transferred without the complementary services and know-how of engineers and 

technicians that must be on-site for certain period of time. 

Technology spillovers could be defined as information learned and absorbed in a way that 

the benefits do not fully accrue to the know-how owner. Technology B2B spillover societal 

benefits results in lowered costs, greater productivity, advantageous post-innovation and other 

business process elements for which the owner firm cannot charge full value.  

The backward and forward linkages
10

 in a case of FDI may generate important spillovers. 

Through forward linkages the foreign subsidiary produces technological inputs that reduce the 

costs of its customer or raises the quality of its products. A backward linkage arises where the 

investors‘ operations require improve of the technologies and standards for technological 

inputs from its local suppliers.  

2. Importance of technology diffusion and imitation 

Knowledge can be understood as a ―collective good where the private and the social benefits 

of knowledge diffusion are higher than the private losses due to (partial) inappropriability‖.
11

 

The production and dissemination of technological knowledge is an interactive and collective 

process of learning in which a variety of innovative actors and disseminators are engaged. 

This process is turn affected by ability, readiness and collectivisation capacity and culture of 

                                            
10 Ibid. p.13 
11 Patrucco P.P. The economics of collective knowledge and technological communication. J.Technol.Transfer, v.33, 2008, 

pp.579-599. 



JOURNAL OF BUSINESS MANAGEMENT 
 

34 
 

involved actors, as well as appropriateness, availability and accessibility of external 

knowledge. Each actor needs to contribute to such collective communication process, 

investing complementary (or explanatory) portions of knowledge.  

Technological knowledge is understood as the result of non-linear innovation processes 

that include interactions between public, private and collective components of knowledge, 

related feedbacks and sharing of. The number and quality of such connections and capability 

of actors to carry complementary flows of knowledge play a major role in mastering 

knowledge spillovers within the system. Diffusion of innovation is ―the process by which an 

innovation is communicated through certain channels over time among the members of a 

social system‖.
12

 

The firm needs to invest in internal innovation capabilities in order to be able and absorb 

external knowledge and to be able to implement efficiently external linkages and external 

learning processes (for instance in the form of international collaborative R&D, university-

industry relations, supplier networks, patent trading, vertical and horizontal technological join 

ventures, technological partnerships, clubs and platforms).
13

  

The poor capacity of utilisation of external knowledge and ability to integrate it into 

internal knowledge production could be influenced by (1) weak connective and receptive 

conditions, that technological communication cannot be implemented; (2) lack of business 

and institutional actors (e.g., firms, universities, TTOs) that limits availability of portions of 

external knowledge; (3) low capacity of scientific community. 

Technological change is the result of the combination of research and search activities that 

lead to both the introduction of new technologies and to imitative adoptions. Each 

innovation builds upon previous innovations. A new technological solution, either a new 

product or a new process is first introduced by an innovator and eventually imitated by 

competitors helping enter the market and reduce the monopoly of the innovator.  

Diffusion and absorption of external sources of knowledge and new technologies 

embodied in new capital goods and intermediary inputs followed by creative adoption to local 

circumstances and conducing environment to learning processes however do provide essential 

inputs to the introduction of new technologies by each firm.
14

 

Adoption consists in the purchase of new capital goods, which has been supplied by 

upstream innovation. Imitation consists of the replication of a new problem-solving solution, 

a product, a process, business organizational procedure, first implemented by another firm. 

The adoption of a new technology of a firm requires additional efforts. The combination of 

adoption with existing manufacturing procedures ends with new creative solutions following 

to upgrade and reducing the amount of whole switching costs.
15

  

Therefore the knowledge-based economy to large extent depends on the density of the 

local interactions, their diversity and knowledge accessibility determining. Therefore, 

metropolitan regions may hold an advantageous competitive position in the new economy.
16

 

 

3. Main TT Channels between R&D and industry 

Traditionally publicly funded research organisations (PRO) operate in ―open science‖ 

model where IPR are retained by PROs with unrestricted flow of new information 

(knowledge). However, the only moral obligations from the users are to quote the source and 

                                            
12 Rogers, E.M., 1995, Diffusion of Innovations 4th Edition. New York: The Free Press. 
13 Antonelli, C. The business governance of localized knowledge: An information economics approach for the economics of 

knowledge. Industry and Innovation, 2006, v.13 (3), pp.227–261. 
14 Antonelli C. Diffusion as a process of creative adoption. J. Technol. Transf., 2006, v.31, pp.211–226. 
15 Ibid 
16 Leydesdorff L. ―While a Storm is Raging on the Open Sea‖: Regional Development in a Knowledge-based Economy 

Journal of Technology Transfer, 31: 189–203, 2006. 



JOURNAL OF BUSINESS MANAGEMENT 
 

35 
 

to share the improvements. This model still prevails in Latvia as in most countries of 

Europe.
17

 The licensing model was introduced by USA in 1980 with adoption of Bayh-Dole 

Act encouraging PROs to establish a technology transfer function. World Bank report 

strongly suggested to Latvia to introduce such proactive way of knowledge commercialisation 

in 2002.
18

 Like in Central Europe, also in Latvia almost nothing has been done to stimulate 

knowledge transfer by improving legal environment concerning ownership of public research 

results. The Open science and Licensing models operate as ―linear‖ models, reflecting straight 

process from invention to new product or technological improvement. The recent 

developments outline that more effective interactions between science and industry take place 

in non-linear way or so called ―innovation model‖.
19

 

Technology transfer from PRO to industry is a complex non-linear process. It is not a relay 

race where the researcher hands over an invention to a patent attorney who files a patent that 

he then hands over to a salesman. Technology transfer is not a one-way road where the 

researcher communicates to the businessman. In fact, as you can see on figures 1 and 2, 

technology transfer is the result of a multi-dimensional relationship between science and 

industry where the actors communicate with each other. 

Science – industry relations have many different knowledge is transferred via many 

different channels (see also Figure 1).  

 

Figure 1: Non-linear Innovation Knowledge Transfer 

The regular transfer of technology is influenced by the following pre-conditions
20

: 

 The research organisation must hold relevant state-of-the-art competence, be capable 

to produce it, or be in a position to provide applied research services for the 

implementation and adaptation of technology developed elsewhere. 

 The research organisation must be motivated to transfer its knowledge and to 

communicate with enterprises. Key motivators can be benefits such as financial 

rewards, better reputation, or access to competence held by an industrial organisation. 

                                            
17 Management of intellectual property in publicly-funded research organisations: towards European guidelines. Expert Group report, EU, 

DG Research, 2004, p.8 
18 Watkins A. and Agapitova N. ―Creating a 21st Century National Innovation System for a 21st Century Latvian Economy‖, World Bank, 
2004, 95 p. 
19 Management of intellectual property ... p.10-11. 
20 EC, DG Enterprise ―Technology Transfer Institutions in Europe. An Overview‖ 2002, p.7-8. 
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It can also vary between individual academics according to personal preferences and 

may even vary from case to case according to the type of project. 

 The research organisation must establish a transfer mechanism that is transparent to 

the potential user and capable of combining and integrating (research) competences 

according to the needs of client enterprises. 

Academics usually prefer to spin-out their inventions rather to license even last is less 

costly and quicker route of commercialisation. Having limited motivation and unguaranteed 

royalties‘ income from IP generated academics prefer to keep control on their intellectual 

babies. As a result we see too much unsustainable and so called surrogate firms created on 

bases of created in universities new technologies.
21

 

In a licensing channel PROs grants user rights to its IPR in the form of licence, which can 

be exclusive, with or without the right to sublicense, which enables the industrial partner to 

develop and commercialise covered products and processes and may regulate also design of 

derivatives in return for license fees and royalty income related to the commercial returns 

achieved by industrial partner. 

The channel of collaborative, partnership or sponsored research is attractive for industry 

until it could acquire and own, often at reduced cost valuable new technologies, or at least, 

fully exploit their advantage. The disadvantage of this channel in Latvia is that government 

support ―open science‖ model but potentially applicable new technologies are not developed 

up to the level and transferred form of ownership (unclear status of state ownership) from 

where industry could take over and commercialised results further. Here it is important to 

distinguish between three different knowledge transfer channels in non-linear ―innovation 

model‖ for Latvia: 

1. research consultancy services, usually provided to industry to solve particular practical 

technological issue without creating new IP. This could be a first step in establishing 

longer term partnership and knowing each other in practical work. 

2. contract research where PROs provide research contribution to industry with aim to 

solve particular problem rarely developing new solutions or new ideas. Such projects 

are focused to improve existing technologies where PROs act as a quality research 

service and external expertise as well as equipment providers instead of providing 

frame for new millennium breakthrough.
22

 

3. collaborative research (including sponsored one) where PROs provide significant new 

IP in a format of new novel solutions and technologies. In Latvia so far we see 

complete mass of all these channels in existing state aid programs therefore it is 

difficult to expect out measurable results and real collaboration.  

Spin-off companies from PROs are relevant channel in cases where inventions are fare from 

proof-of-concept and their feasibility lack of readiness that industry would be interested to 

take a license. The advantage of spin-offs is continuous relations with original PRO and 

incubator near-by this PRO. If development become proofed new firms are acquired by 

another larger companies. In Latvia there is no such acquisition demand but local spinoffs 

have little trust on global scene. 

The creation of a pre-incubation facility which can provide specific advice, services and 

access to pre-seed finance is crucial for sustainable spin-off firm development. One of models 

in USA is setting up proof of concept centres in a university that (1) develops innovative and 

marketable technology, (2) create external networks, and (3) collaborate with TTOs assisting 

                                            
21 Lambert review of business-university collaboration. Final Report. HM Treasury, London, 2003, p.60. 
22 Management of intellectual property .p.32. 
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in the commercialization process.
23

 Similar concept is technology bridging foundations in 

Germany and university holding companies Innovationsbron in Sweden that supports 

researchers that want to commercialise research results through pre-incubator and incubator 

services and the provision of seed capital.
24

 

The competence centres is a recent R&D partnership model initiative in Europe (Sweden, 

Germany, Flanders, Austria, Estonia etc.) where the Swedish version of competence centres is 

based on two-year contractual agreements between the universities and the enterprises with a 

joint research program.
 25

 In Austria a comparable Kplus competence centre program requires 

setting of independent legal entities providing enterprises with the long-term opportunity to 

make pre-competitive research together with different research institutions within the 

framework of jointly sponsored and designed research projects.
26

 

4. Value of intangible components 

The role and growing importance of external tacit knowledge has already been described in 

previous parts of this paper. We saw that technology diffusion is the process by which any of 

the components of technology are communicated over social systems.
27

 The most productive 

forms of knowledge transfer involve human interaction. The forums, networks, clusters and 

other forms of academy – industry collaboration, which bring together entrepreneurs and 

researchers contain large portion of tacit knowledge, which is almost impossible to measure. 

The best channel of knowledge transfer is when a talented researcher moves out from 

university and into business or vice versa. The most exciting achievements arise as a result of 

joining skilled people together to address a technological problem, sometimes by a chance 

from different schools.
28

 

Week performance of research commercialisation may have a reason that the university 

inventor may have no pre-invention ties to a potential industrial user (licensee); in such cases, 

marketing of the technology is considerably more challenging because it starts from scratch 

after its disclosure to the TTO.
29

 

The figure 2 in a structured way shows linkages and importance of level of social capital. 

The figure illustrates one of approaches how the dimensions of technology transfer 

mechanisms and technology transfer channels are depicted. The adoption and diffusion of 

external knowledge in left side is strengthening by firms‘ readiness and capability to integrate 

external knowledge. Various TT channels illustrate complexity of process where tacit 

knowledge and imitation of new technologies have continuously growing role, especially for 

small transition economy as Latvia is. 

The keystone of TT success is firm‘s transfer readiness corresponding to appropriate 

innovation culture, motivation and openness to financial, human and social investments to 

promote technological development in a most efficient way. There is a strong need for 

linkages to be developed and maintained between industry and research organizations. This 

requires combination of the effective identification and specification of research needs, and 

knowledge of relevant research that is being conducted with high level of creative adoption of 

identified novelties.  

                                            
23 Gulbranson C. A., Audretsch D. B. Proof of concept centres: accelerating the commercialization of university innovation, J 

Technol. Transfer., 2008, v.33, pp.249–258. 
24 Sellenthin M.O. Technology transfer offices and university patenting in Sweden and Germany J. Technol. Transf., 2009 (in 

press) 
25 Mayer S., Blaas W. Technology Transfer: An Opportunity for Small Open Economies Journal of Technology Transfer, 27, 

275–289, 2002 
26 Ibid 
27 Laamanen T. and Autio E. p.17. 
28 Lambert review of business-university collaboration. Final Report. HM Treasury, London, 2003, p.13. 
29 Swamidass P.M., Vulasa V. Why university inventions rarely produce income. Bottlenecks in university technology 

transfer, J.Technol.Transf., v.34, 2009, 343-363. 
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Trust is another important precondition for the transmission of information, and thus the 

basis for effective networking and counselling. In the case of collaborative research it is of 

particular importance that any results giving an enterprise a competitive edge should become 

this enterprise‘s exclusive use (or even) property and that secrecy should be guaranteed. 

 

Figure 2: Tangible and Intangible Components of TT process
30

  

Latvia‟s technology transfer system 

Developing a knowledge economy has become the objective of the Latvian government, in 

a situation when country Latvia is more heavily reliant on labour intensive and low – tech 

industries, having little need for new knowledge. Acquiring or developing knowledge is 

perceived as a panacea because it can help a country with limited natural resources generate 

growth, and for others, to diversify their sources of growth. Today, economic development is 

often viewed as a technological phenomenon; for a lagging economy, it is seen as the  

phenomenon of catching up with technological advancements. Still, the fact remains that the 

generation of knowledge is concentrated in relatively few innovation driven countries.  

Today, Latvia is not yet a knowledge economy. The key knowledge-intensive sectors—

information-communications technology, electronics, materials science, wood chemistry 

processing, and biotechnology and pharmacology, remain marginal in the Latvian economy. 

High-technology sectors represent only 2% of the total workforce in Latvia, which is much 

lower than the average of 3.5% in existing and future EU member countries. The same 

conclusion emerges from foreign direct investment and export flows, which capture two 

important channels through which technology is diffused and enhanced in a transition 

economy like Latvia.  

 

                                            
30 Scheme modified by Authors. Source: Laamanen T. and Autio E. p.55 
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Figure 3: Company’s innovation sources
31

  

Latvian industry isn‘t quite developed; there are no high growth innovative companies like 

―Microsoft‖, ―Nokia‖ or ―Skype‖ which have possibility to invest in researches and to create 

high technology laboratories themselves. Latvian enterprises are not concerned to invest in 

technology‘s development and adopting. The proposition demonstrates the statistics of 

European Union where Latvia‘s indexes lag behind ES average in the all fields. The 

traditional model of technology transfer (PROs – industry) in Latvia has low performance. 

This cross-country comparison also emphasizes the limited participation of the Latvian 

private sector in the knowledge economy. Not only have a few private firms been directly 

involved in the so-called knowledge intensive sectors but the level of R&D effort funded by 

the private sector remains one of the lowest in Europe, accounting for only 0.2% of GDP, 

which is approximately six times lower than the EU average.  

Innovation policy in Latvia is formal priority as it has too little financial resources. The 

most part of enterprises operate far below the technological frontier. Only very few Latvian 

enterprises are product innovative and most of these firms innovate by investing in capital 

equipment rather than by either conducting applied research themselves or purchasing 

research services from Latvian or foreign research institutes.
 32

 The innovation culture is 

undeveloped and as a consequence, ability of imitation and adoption of external knowledge is 

low. According to figure 3, the most popular sources for technological development is 

company itself followed by linkages Business to Costumer (B2C) and ideas coming from 

owners, and only then followed by TT industry to industry or business to business (B2B). 

Country‘s research potential is loosing critical mass to train new industrial researchers and 

engineers. The potential to support business need to acquire intangible knowledge and to 

contribute with applicable research services so crucial for creative imitation is critical. The 

total capacity of R&D personnel in Latvia is equivalent to the total R&D personnel in one 

mid-sized US laboratory.
33

  

The first step to create technology transfer system in Latvia and development was State 

Aid Program ―Technology Transfer Contact Points‖ (TTCP) which was implemented in 

2005-2006. As a result 6 technology transfer contact points were established in Riga 

Technical University (two), University of Latvia, Ventspils University College, Rezekne 

University College, Latvia University of Agriculture -1. TTCP are structural units of a 

                                            
31 Latvijas Tehnoloģiskais Centrs, ―Latvijas MVU vajadzibu analize inovacijai‖, Riga, LIAA, 2007, 101 p. 

32 Watkins, p.6. 

33 Watkins p.7. 
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scientific institute or higher education institution to support and promote TT activities, and 

they are responsible for marketing and provision of information on research activities and 

experience of the organization. Consolidated outputs of the program are still on a way to 

reach measurable income and be sustainable: 

 40 seminars organized,  

 202 commercialization offers prepared,  

 19 cooperation agreements initiated,  

 55 local and 7 international patent applications prepared. 

The second step of technology transfer system development for period 2007-2013 was 

planned launch of Technology Transfer Centres and further support to TTCPs. The main 

difference between these programs was market specification. If TTCPs are tended to local 

market, Technology transfer centres should be focused to international markets. Also was 

planned that Technology transfer centres will analyze and finance commercialization steps of 

unique technologies from special proof-of-concept fund, which is very important factor for 

successful commercialization and licence trade. Unfortunately, economic downturn had made 

corrections in plans. As result, program ―Technology Transfer Centres‖ was cancelled and 

only eight contact points of technological transfer are operating since second step of TTCPs 

support program was launched in 2009.  

Besides TTCPs the unique international technology transfer provider in Latvia is 

Enterprise Europe Network (EEN) Latvia. But it is not sufficient to cover growing industry 

needs and replace intended technology transfer centres. And the main reason is EEN Latvia 

can‘t offer financing for new technology development and commercialization. 

As a complementary aid program within second step was designed ―IPR Policies of 

Universities‖, but this policy measure don‘t work effectively. The main reason for this is low 

PROs motivation in Latvia. According to low, all rights on IP, which are financed from public 

funds, belong to state. This unclear situation creates many difficulties in technology 

commercialization process; also scientists are not interested to disclose their inventions. 

The funding sources for R&D and innovation are quite similar for Northern Ireland and 

Latvia. Low private R&D expenditure was identified as a key issue for knowledge transfer 

financing by both regions. The Northern Ireland invested app. 250 MEUR for period 2003 to 

2007. For years 2009-2013, it is expected to invest ~500 MEUR in R&D from EU structural 

funds. In terms of investment revenues, the expectations differ essentially as majority of 

investments goes to bricks and research. It is difficult to expect comparable outputs if 

knowledge transfer budget in Latvia represented only 300 - 400 ths. EUR in 2007 both for 

governance and operational tools.
34

 

Conclusions 

Latvia in the same time is struggling with two related challenges. The first is to effectively 

create technology transfer channels for converting the country‘s decreasing research capacity 

and human capital into an asset for economic growth, competitiveness, and rising standards of 

living. The second is enhancing competitiveness and productivity in low and medium-tech 

sectors. There are too little changes since World Bank recommendations in 2003.
35

 

First, local firms must upgrade the technological development by absorbing knowledge 

produced outside Latvia. Unfortunately, current Latvian policies are only partly and weakly 

touching this challenge. And at the same time, Latvia will need to reform its national 

                                            
34 Knowledge Transfer Strategies for Regional Development and Competitiveness IRE Knowledge Transfer Working Group 

Final Report, 2008, IRE network, 64 p.P.24 
35 Watkins p.6 
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innovation system to get out societal value from its human capital and kept tradition of 

scientific excellence.
36

 

Latvian enterprises will simply be unable to compete without an efficient knowledge 

absorption and knowledge diffusion capability. Unfortunately, this capability currently does 

not exist in Latvia. Today‘s situation require strong increase of quality of technology transfer 

management as a capacity and as a profession; technology transfer managers (brokers) are 

often neither adequately qualified nor paid, even though they should play a central role in 

technology transfer to business. 

A much broader focus is needed, with a stress on technology creation, including both R&D 

and design and engineering skills, technology acquisition, and technology use.
37

 Government 

should come out with a clear policy statement regarding the ownership of intellectual property 

motivating PROs and researchers. 

For development of Latvian national system of technology transfer is needed key strategy, 

valid for a broad range of different technologies. Main goals of such strategy is to find 

solutions for (1) improvement of the efficiency of existing technology transfer mechanisms 

(2) motivation and adoptability in enterprises towards innovation, (3) increasing industry 

awareness for technological needs and accessibility of research institutions and their products. 

The last target is (4) to enhance the quality of technology transfer. Recognizing the profession 

of technology transfer brokers and managers and introducing technology transfer-training 

schemes and study program could solve this problem. 

 

                                            
36 Ibid p.29 
37 Watkins p.43 



JOURNAL OF BUSINESS MANAGEMENT 

 

2009 

FINANCE MANAGEMENT AND BANKING 

DEVELOPMENT OF DEFAULT MODELS UNDER LIMITED DATA ACCESS 

CONDITIONS 

 

Jānis Bokāns, Dr.paed. 
DnB NORD Bank, 

E-mail: janis.bokans@dnbnord.lv 

 

Marina Kudinska, Dr.oec. 

Latvian University 

E-mail: marinak@lu.lv 

 

Irina Genriha, Mg.oec. 

DnB NORD Bank, 

E-mail: irina.genriha@dnbnord.lv 

 
Abstract 

Since 2008 in banking sector capital requirements are set by "Basel II" approach. The internal rating models 

(IRB) capital calculation approach is based on probability of default (PD) models. 

Historical data availability to develop PD statistical models often is limited. The model development must 

take into account the statistical regularities, including possible model overloading. 

To develop probability of default statistical model for small and medium enterprises the modelling data set 

from the 2800 financial statements was used. The data set include 54 events of default. 

The 34 debt coverage, liquidity, profitability, activity and other financial indicators were examined. Model 

overloading effects on the statistical reliability was investigated. By various statistical tests and methods the 

optimal number of risk factors was established and several models with different number of risk factors were 

compared. 

It was shown that the model with optimal number of risk factors demonstrated the best statistical reliability. 

The results were analyzed in relation to minimum sample size criteria available in literature. 

Keywords: probability of default, risk capital, statistical models, sample size, power  

1. Introduction 

Following the Revised International Capital Framework by the Basel Committee on 

Banking Supervision (known as Basel II), qualified banks is going to use the Internal Rating-

Based (IRB) approach for economical capital calculation. One of the important IRB 

components is the measuring the credit risk by the Probability of Default (PD), which are to 

be estimated by banks applying their internal credit risk models. Quality of internal credit risk 

models is therefore of key importance for the calculation of economical capital. For 

probability of default model development historical data are required. This paper offers some 

suggestions for determination of sample size providing pre-defined preciseness power for the 

probability of default model. 

2. Sample size 

The traditional approach to statistical model building involves seeking the most 

parsimonious model that still explains the observed data. The rationale for minimizing the 

number of variables in the model is that the resultant model is more likely to be numerically 

stable, and is more generalized.  

Sample size determination is often an important step in planning a statistical study and it is 

usually a difficult one.  

One could suggest two important questions regarding sample size:  

1. How many subjects do we need to statistically prove observed influence of specific  

factor? 

2. Do we have enough data to fit the model? 
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Whitemore research results provide some guidance for a logistic model containing a single 

dichotomous covariate (cited from Hosmer & Lemeshow, 2000). On default model example 

we illustrate one of the Whitemore (1981) approaches. We use it to evaluate what sample size 

we would take to test statistical reliability of 50 percent increase in the default frequency.  

In terms of the logistic regression model the null and alternative hypotheses are 

0)1ln(: 10H  versus )5.1ln(: 1aH . To determine the sample size we need an estimate of 

the response probability )1( oxYPo
. Cross classifying the outcome variable (PD) by the 

covariate (for example: Capital Ratio) shows that 20 percent of observations with Capital 

ratio > 0.5 are default. In this case the formula is  

2
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where 
1z and 

1z denote the upper  and  percent point respectively of the standard 

normal distribution. This number we would need for a 5 percent level test to have 80 percent 

power. 

- denotes the fraction of subjects in the study expected to have x=0. In our case we have 

unequal numbers of events in covariate. Let the value 9.0 . The sample size is 

2892
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This denotes that, rounding up, we would need 2892 subjects, from which 10 percent is 

default cases. 

A second consideration, and one relevant to any model being fit, is the issue of events per 

covariate. Peduzzi, Concato, Kemper, Holford and Feinstein (1996) examine the issue of how 

many events per covariate are needed to obtain reliable estimates of regression coefficients 

when fitting a logistic regression model. In general the relevant quantity is the frequency of 

the least frequent outcome, m=min (n1, n0). In our case this is usually the number with the 

event present (y=1) but it could just as well be the number with the event absent ( y=0 ). 

Peduzzi et.al. show that a minimum of 10 events per covariate are needed to avoid problems 

of over estimated and under estimated variances and thus poor coverage of Wald-based 

confidence intervals and Wald tests of coefficients.  

Thus the simplest answer to the „do we have enough data‖ question is to suggest that the 

model contain no more than 10/),min(1 01 nnp  covariates.  

In our case we have 54 defaults and 2746 non-defaults, what mean the follows: the rule 

suggests that the models should contain no more than 4 covariates.  

5
10

)2746;54min(
1p

 
Green (1991) provides a comprehensive overview of the procedures used to determine 

regression sample sizes. Although there are more complex formulae, the general rule of 

thumb is no less than 50 subjects for a correlation or regression modelling with the number 

increasing with larger numbers of independent variables. Green suggests N > 50 + 8 m 

(where m is the number of independent variables) for testing the multiple correlation and N 

>104 + m for testing individual predictors. If testing both, use the larger sample size. 

Although Green‘s (1991) formula is more comprehensive, there are two other rules of 

thumb that could be used. With five or fewer covariates (this number would include 

correlations), a researcher can use Harris‘s (1985) formula for yielding the absolute minimum 

number of subjects. Harris suggests that the number of subjects should exceed the number of 

covariates by at least 50 (i.e., total number of subjects equals the number of covariate 

variables plus 50). Larger samples are needed when the depended variable is skewed, the 
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effect size expected is small, there is substantial measurement error, or stepwise regression is 

being used (Tabachnick & Fidell, 1996). 

Based on the above mentioned studies, we decided to examine and verify in practice these 

assumptions. As a result we opt for the assumptions Peduzzi, Concato, Kemper, Holford and 

Feinstein (1996) and portrayed our results in the Figure 1.   

 
Figure 1: Count of Default vs Model Power and Count of Independent Variables in the 

model  

 

Following our analysis we concluded that Peduzzi, Concato, Kemper, Holford and 

Feinstein (1996) assumption is the more appropriate in practice to evaluate the necessary size 

of historical data sample. Based on this approach and our historical data base we analyzed and 

developed a graphic model with which is possible to determine: how much count of default 

need to have to develop a model with specific degree of power or how many factors in the 

model we can use in a certain sample size or if we have certain count of default and count of 

covariate how high power is possible to achieve. At example if we have 40 default cases and 

we have 4 covariates it is possible to achieve only level 7 of model power

1
, but if we want to achieve a possible maximum level of model power it's necessary to use 

only 2 covariates. Of course if we have not sufficient count of defaults it is not possible to 

achieve 10 level of model power, because based on statistical practice experience the 

minimum count of default events is 100, but unfortunately, in practice we often meet with 

cases where the sample size is very small. 

 3. Variable selection in the Binomial Logistic Regression  

The criteria for including a variable in the model may vary from one problem to another 

and from one scientific discipline to another. The more variables are included in a model, the 

greater the estimated standard errors become, and the more dependent the model becomes on 

specific historical data set. Researcher suggest including all practically and intuitively 

relevant variables in the model regardless of their statistical significance. The major problem 

is that the model may be „over fit‖, producing numerically unstable estimates. Over fitting is 

typically characterized by unrealistically large estimated coefficients and/or estimated 

standard errors. This may be especially troublesome in problems where the number of 

                                            
1 Model power relative level implies a combined level of three statistical tests: ROC, Kolmogorov-Smirnov and Hosmer-

Lemshow  



JOURNAL OF BUSINESS MANAGEMENT 

 

45 
 

variables in the model is large relative to the number of subjects and/or when the event is 

close to either 0 or 1. 

In variable selection process it is important to pay attention to number of subjects per each 

variable to see how clustering affects the tests of independence (chi-square). The chi-square 

test of independence is used to determine whether there is a relationship between two 

categorical variables. The chi-square statistic measures the overall discrepancy between the 

observed cell counts and the counts you would expect if the column proportions were the 

same across columns. A larger chi-square statistic indicates a greater discrepancy between the 

observed and expected cell counts—greater evidence that the column proportions are not 

equal, meaning hypothesis of independence is incorrect. 

In the cross table more than 20% of each table‘s cells have expected counts no less than 5, 

and the minimum expected cell count is no less than 1. These notes indicate that the 

assumptions of the chi-square test may not be met by these tables, and so the results of the 

tests are suspect. (SPSS Manual) 

However, the number of subjects still impacts the power. Small expected frequencies in 

one or more cells limit power considerably.  

All difference-detecting tests are based on covariate distribution in the sample. The more 

observations, the narrower the distribution, and the greater the likelihood, that any differences 

will be discovered (i.e., the greater the power.) Power is not, however, only related to sample 

size it is also related to effect size. The greater the effect size is, the greater the power.  

For example, the difference in default frequency between new enterprises until 1 year old 

and young enterprises until 3 year old is likely very small; therefore, the effect size is small. 

The difference in default frequency between enterprises until 1 year old and 5-10 years old 

enterprises is much larger; hence there is a larger effect size and a greater ability to detect 

differences (greater power). 

There are several steps one can follow to aid in the selection of variables for a logistic 

regression model. The selection process begin with a univariate analysis of each variable 

(potential input), in order to select the most intuitive and powerful variables. This analyse is 

providing by the graphical description of the relationship between each variable individually 

and the default frequency. To avoid multicollinearity problem, the explanatory variables of 

regression should be not correlated between themselves, because inclusion of highly 

correlated variables for estimation of the optimal weights for a model can result in unstable 

estimates of those. 

Binomial Logistic Regression is a type of regression useful to model relationship where the 

dependent variable is dichotomous (only assumes two values) and independent variables are 

of any type. Logistic regression estimates the probability of a certain event accruing, since it 

applies maximum likelihood estimation after transforming the dependent variable into a logit 

variable (the natural log of the odds of the dependent occurring or not). 

The more important task for modelling decision then functional form of model is the 

transformation of independent variables. For this purpose we use the following logistic 

function: 

)}(exp{1

1
),;(

xba
baxL

, 

where a, b are constants.  

The last step to variable selection is to use a stepwise method in which variables are 

selected either for inclusion or exclusion from the model in a sequential fashion based solely 

on statistical criteria. There are two main versions of the stepwise procedure: forward 

selection with test for backward elimination and backward elimination followed by a test for 

forward selection. This procedure is available in SPSS program.  



JOURNAL OF BUSINESS MANAGEMENT 

 

46 
 

4. Model validation 

A model with high discriminatory power is a model that can clearly distinguish the default 

and non-default populations. In other words, it is a model that makes consistently ―good‖ 

predictions relative to few ―bad‖ predictions. For a given cut-off value (PD threshold), there 

are two types of ―good‖ and ―bad‖ predictions:  

Table 1: Cross table 

 
Estimated 

Non-Default Default 

O
b
se

rv
ed

 

Non-

Default 
True 

False Alarm (Type 

II Error) 

Default 
Miss (Type I 

Error) 
Hit 

The ―good‖ predictions occur if, for a given cut-off point, the model predicts a default and 

the firm does actually default (Hit), or, if the model predicts a non-default and the firm does 

not default in the subsequent period (True).  

The ―bad‖ prediction occurs if, for a given cut-off point, the model predicts a default and 

the firm does not actually defaults (False-Alarm or Type II Error), or if the model predicts a 

non-default and the firm actually defaults (Miss or Type I Error). 

The Hit Ratio (HR) corresponds to the percentage of defaults from the total default 

populations that are correctly predicted by model, for a given cut-off point.  

The False Alarm Ratio (FAR) is the percentage of False Alarms or incorrect default 

predictions from the total non-defaulting population, for a given cut-off point. 

Several alternatives could have been considered in order to analyze the discriminating 

power of the estimated model. In this study, both ROC/CAP analysis and Kolmogorov-

Smirnov (KS) analysis were performed. 

Receiver Operating Characteristics (ROC) curve is a plot of the HR against FAR for all 

possible cut-off points  

Cumulative Accuracy Profiles (CAP) curve is a plot of the HR against the percentage 

volume of the sample. 

The Kolmogorov-Smirnov (KS) methodology considers the distance between the 

distributions of 1-HR (or Type I Errors) and 1-FAR (or True predictions). The higher distance 

between the two distributions, the better the discriminating power of the model. 

For the ROC curve, a perfect model would pass through the point (0.1) since it always 

makes „good‖ predictions, and never „bad‖ predictions (it has FAR = 0% and a HR=100% for 

all possible cut-off points). A „naive ‖ model is not able to distinguish defaulting from non-

defaulting firms, thus will do as many „good‖ as „bad‖ predictions, though for each cut-off 

point, the HR will be equal to the FAr. A better model would have a steeper curve, closer to 

the perfect model, thus a global measure of the discriminant power of the model would be the 

area under the ROC curve. This can be calculated has: 

1

0

)()( FARdFARHRAUROC

 

For the CAP, a perfect model would attribute the lowest scores to all the defaulting firms, 

so if x% of the total population are defaults, then CAP curve of a perfect model would pass 

through the point (x, 1). A random model would make as many „good‖ as „bad‖ predictions, 
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so for the y% lowest scored firms it would have a HR of y%. Then, a global measure of the 

discriminant power of the model, the Accuracy Ratio (AR), compares the area between the 

CAP curve of the model being tested and the CAP of the random model, against the area 

between the CAP curve of the perfect model and the CAP curve of the random model. 

It can be shown that there is a linear relationship between the global measures resulting 

from the ROC and CAP curves: 

AR=2*(AUROC-0.5) 

AR value is depending from default frequency in the modelling sample size too, the 

smaller the default frequency, the more sensitive model assessment and ROC/CAP curves and 

the greater AR value it is possible to achieve (look Table 2).  

Table 2: ROC area value vs Default Frequency 

 

 

 

 

 

 

 

 

 

 

 

 

In order to test the overall significance of the model, the Hosmer-Lemeshow test was 

used. This ―goodness-of-fit‖ test compares the predicted outcomes of the logistic regression 

with the observed data by grouping observations into risk deciles (g=10) and then computing 

a Pearson chi-square statistic that compares the predicted to the observed frequencies in a 

2x10 contingency table. Let 
0
io be the observed count of non-defaults for group i and 

0
ip be the 

predicted count. Similarly, let 
1
io  be the observed count of defaults for group i and 

1
ip be the 

predicted count. Then the HL test statistic following a chi-square distribution with g-2 degrees 

of freedom is: 
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 Lower values of HL, and non-significance indicate a good fit to the data and therefore, 

good overall model fit. This test is performed with SPSS using Binary Logistic Regression 

tools too. 

Conclusions 

Sample size planning is important, and almost always difficult. It requires care in eliciting 

objectives and in obtaining suitable quantitative information prior to the study. In this paper 

the problems which are confronted with insufficient historical data availability is examined. 

To solve these problems already developed methods of determining the sample size and the 

Default 

count / Total 

sample size 

Def

ault 

count  

Default 

Frequency 

Max 

AR 

1/1000 1 0.1% 99.9% 

10/1000 10 1.0% 99.5% 

20/1000 20 2.0% 99.0% 

30/1000 30 3.0% 98.5% 

40/1000 40 4.0% 98.0% 

50/1000 50 5.0% 97.5% 

100/1000 100 10.0% 95.0% 

150/1000 150 15.0% 92.5% 

200/1000 200 20.0% 90.0% 

250/1000 250 25.0% 87.5% 

300/1000 300 30.0% 85.0% 

400/1000 400 40.0% 80.0% 

500/1000 500 50.0% 75.0% 
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number of variables, statistical tests evaluating the accuracy of the model have been 

addressed. We developed graphic model determinate relationship between sample size (count 

of defaults), number of covariates and level of model power. Using our approach it is possible 

to evaluate sample size necessary to develop model with high predictive power. Having 

statistically good model we have qualitative internal rating system and precise measurement 

for the capital ratio of a bank.  
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Introduction 

The purpose of this paper is to show how to calculate free cash flow and how to determine 

operating (production) assets for the company, because these assets generate company‘s free 

cash flow. Company‘s free cash flow is generated from operating profits, accrued 

depreciation and changes in working capital. The paper also considers company‘s working 

capital and its changes. 

 In this article, the author considers the interpretation of the results of the analysis and 

management of operating assets and free cash flow, which are important aspects of the firm‘s 

financial management and interpreting financial analysis results. Their importance is justified, 

in particular, by the fact that operating assets and free cash flow are the sources of profit 

creation for the company.  

The article is topical, because it shows that the generally accepted opinion of financiers, 

that the source of operating profit are company‘s assets, which are accounted at book value is 

not entirely correct – in reality the source of operating profits are company‘s assets, which are 

accounted at their initial value.  

The author also shows that operating free cash flow is not the same as cash flow from 

operations, therefore when analysing the operations of a company for financial management, 

it is important to correctly interpret the information of financial reports for financial 

management and study those positions, which provide the necessary and important 

information for taking managerial decisions. 

The calculations are done using the data of hypothetical companies, they illustrate how to 

determine free cash flow in practice, cash flow from operations, analyse these indicators and 

make correct conclusion. The paper also suggests measures shareholders have to take so that 

the company does not suffer the shortage of cash in its current operations. 

1. Operation of a Company and Operating (Production) assets 

Every company has a particular purpose, which is its main operation. However, a part of 

its assets can potentially be used for other operations, for example, for investments in external 

projects. Usually the proportion of operations, which are not related to the main purpose of a 

company, is small. 

Thus, in order to determine whether the objectives of investors are achieved, from all of 

the assets of a company one can separate the operating assets, determine free cash flows, 

which those assets generate, and determine their net present value.  

Production Assets at Cost, PAC, consist of: 

 Long-term Production Assets at Initial Cost, LPAC; 

 Net Working Capital, WC; 

Thus production assets at cost are calculated as: PAC= LPAC + WC     (Equation1) [8]. 

Long-term production assets at initial cost consist of: 

 Plants, Property and Equipment, PPE; 

 Intangible Assets, IA; 

 Company Goodwill, GW; 

 Other Assets, OA. 

Thus long-term production assets are calculated as:  

LPAC= PPE + IA + GW + OA       (Equation 2) 

Long-term production assets do not include: 
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 Equity investment, EI, in other companies, whose results are not consolidated in the 

reports of a given company; 

 Changes in assets, which are not a result of investment, (for example, changes due to 

revaluation). 

 Net operational capital (working capital, WC) is calculated as: 

 

WC =CA - ∆CA – C –COL + ∆ C  (Equation 3) 

where: 

- CA denotes Current Assets; 

- ∆ CA  denotes operating non-cash assets, which are used outside of a company, 

- C denotes cash and cash equivalents, 

- COL denotes current operating liabilities to partners, clients, personnel etc; 

- ∆ C denotes cash part of working capital, which is necessary to maintain 

normal levels of working capital. 

The amount of working capital (WC) is usually expressed as a part of operational expenses 

of a company, but other coefficients could also be used. 

Example: Sample Determination of Working Capital 

Table 1: Working Capital for Company N 

Accounting Category Beginning 

of period 

End of 

period 

Operating (production) assets: 140 160 

          Cash part of working capital (∆ C) 20 22 

          Debtors 60 64 

          Inventories of goods and raw material 50 60 

          Other assets 10 10 

Current operating liabilities (COL): 80 90 

          Liabilities to partners 30 34 

          Liabilities to clients 40 46 

          Liabilities to staff 6 4 

          Other liabilities 4 6 

Working capital (WC) 60 70 

Change in working capital - 10 

If a company invests the amount I into creating new production assets, then production 

assets at cost are increased by the amount I.  

If a part of the production assets, which had been created by a previous investment J, is 

written off due to depreciation, then production assets at cost are decreased by the amount J.  

Production (operating) assets, which are shown on the balance sheet, are given by: 

 

PAB = PAC - Dcum,       (Equation 4) 

 

Where PAB denotes production assets on balance sheet and Dcum, denotes cumulative 

depreciation of production assets on balance sheet.  

If depreciation is calculated according to the linear method, then the formula for 

depreciation is:  

D=AC   

               Ta     (Equation 5) 

where:  

AC denotes assets at initial cost,  

Ta denotes the time for depreciating the asset in years. 
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Attracted capital shown on a company‘s balance sheet consists of company‘s own capital 

and liabilities, including deferred taxes. 

The part of attracted capital, which is used in the creation of production assets on balance 

sheet, is usable capital.  The capital, which is left after excluding usable capital from the 

attracted capital, is a source of non-production or non-operating assets.  

2. Company Assets as a Source of Profit 

There is a widespread opinion among financiers that production assets on balance sheet are 

the source of operating profit for a company. 

Actually, the sources of operating profit are company assets, which are accounted at initial 

cost – production assets at cost (PAC).  

This can be proved as follows. Suppose shareholders invested 2000 currency units into a 

company and acquired 10 new pieces of production equipment, with the term of depreciation 

for this equipment being 5 years. Every piece of production equipment can produce 100 units 

of output annually. Thus, at the end of the first year, the company will produce 1000 units of 

output. 

Let us also assume that the price of one unit of output is 4 currency units and the operating 

expenditure per one unit of output (including depreciation) – 3.4 currency units. Thus, at the 

end of the first year:   

Operating income is 4000 currency units (1000x4). 

Operating expenditure is 3400 currency units (1000x3.4), which includes 400 currency 

units for depreciation. 

Operating profit is therefore 600 currency units. 

If the corporate income tax rate is 15.0%, then net operating profit less adjusted taxes and 

net company profit is 510 currency units.  

Free cash flow of a company is then determined by: 

Net operating profit less adjusted taxes + depreciation = 510 + 400 = 910 currency units. 

Let us now assume that shareholders pay out net profit in dividends, but depreciation 

allocations – 400 currency units are invested into fixed assets and acquire 2 new production 

plants. Now, at the end of the second year, the company will produce 1200 units of produce.   

Operating income will now be 4800 currency units (1200x4). 

Operating expenditure will now be 4080 currency units (1200x3.4), including 480 currency 

units for depreciation allocations. 

The operating profit will now be 720 currency units. If the corporate income tax rate is 

15.00%, then net operating profit less adjusted taxes is 612 currency units.  

One can see that PAC at the end of the second year had increased by 400 currency units or 

1.2 times. Net operating profit less adjusted taxes and net profit also have increased 1.2 times.  

At the same time the production assets on the balance sheet at the end of the second year 

have decreased to 1520 currency units (at the end of the first year it was 1600 currency units).  

The reasons for this are that the calculation of depreciation is a formal accounting 

operation, which does not reflect the technical condition of fixed assets and their ability to 

produce output. The ability of fixed assets to produce new output does not depend on the 

amount of depreciation deductions and the balance sheet value of fixed assets. 

All of the abovementioned allows one to conclude that the real production ability of assets 

is not related to the amount of depreciation deductions and that the more correct information 

about the ability of fixed assets to produce output and services is provided by the value of 

fixed assets accounted at initial cost, because that is the real source of operating profits. 

3. Types and Methods of Determining Cash Flow 

It is possible to separate the operation of any company into three components: the operating 

(main) part, financial part and investment part. Each type of operation is described by two 
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types of cash flows – ―inflow‖ and ―outflow‖.  

One can distinguish two methods of calculating cash flow. 

First, there is the direct method, which is based on analysing the movement of cash on the 

company accounts. This method: 

 allows to show the main sources of cash inflows and directions of cash outflows;  

 gives the ability to make quick conclusions about the sufficiency of funds to cover 

payments for current liabilities; 

 determines the relationship between sales and cash revenues for the reporting period. 

Second, there is the indirect method, which is based on analysing balance sheet items and 

reports on financial results. This method: 

 allows to show the relationship between different types of company‘s operations; 

 determines the relationship between net profit and changes in the assets of a company 

in the reporting period [6];  

In literature and in practice different meaning and types of cash flow are used: free cash 

flow (FCF), gross operating cash flow (CF), net cash flow (NCF), net operating cash flow. 

The relationship between them and their structure are shown below on the Diagram 1. 

Earnings after interest and taxes decreased by the amount of repayment of short-term debts 

comprise net cash flow – net cash flow, which does not take into account the cash flow from 

investment operations. 

One has to say that ―free cash flow‖, created as a result of company operations and 

investment decisions is equivalent to the cash flow, which can be directed to company‘s 

investors. In this sense, it is not profit, and not the cash flow, which is just a balance between 

inflows and outflows, but the ability of a company to create free cash flow, which is the 

most important determinant of its economic value.  

 

EBIT: Earnings Before Interest and Taxes 

- taxes (corporate income tax and other taxes paid out of profits) 

+ depreciation + reserves (reserves for bad debts)  

- additional expenses (for example, differences due to exchange rates and other 

expenditure unrelated to servicing capital needs) 

= gross Cash Flow (cash flow from operations) 

- ∆ NWC - net working capital needs (if ∆ NWC > 0, then it is subtracted, if ∆ NWC < 

0, then it is added 

= NOCF – net operating cash flow, that is cash flow without taking into account cash 

flow from financial (capital servicing) and investment operations of a company 

- CF from investment operations (investment into property, plants, etc.) 

= Free Cash Flow (FCF) 

Figure 1: The Relationship between Different Meanings and Types of Cash Flow 

For countries with a developing market economy, it is typical to observe high levels of 

macroeconomic risks (e.g. general instability, high inflation, macroeconomic instability, 

capital controls imposed by the state, changes in the policy or state regulation, weak 

mechanism of accounting control and corruption) [7]. In order to take into account these risks 

in calculating cash flows it is recommended to create several scenarios of macroeconomic 

development in the country attaching some key parameters of this development to the main 

ingredients of company‘s cash flow. Then the results of the discounted cash flow valuation 

are weighed according to the different scenario probabilities and weighed company value can 

be calculated. This is outside the realm of this article, however, and is not discussed here.  
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4. Operating Free Cash Flow as the Source of Company Profit and Its Division 

between Shareholders and Lenders 

It is worth to point out, that in recent years an increased amount of authors have 

devoted their attention to forecasting cash flow, in order to ever faster obtain the data, 

which is necessary both for potential investors as well as creditors when analysing both 

the liquidity of the company as well as changes in the price of shares of the company. 

The forecasts of cash flow and its modelling has been studied by Barth, M.E., Cram D.P., 

Nelson K.[1], DeFond, Hung M.L. [2], Jordan, C.E., Waldron M.A. [3], Nikkinen, J., 

Sahlström P. [5], Mavrotas, G., Caloghirou Y., Koune J.[4], as well as many other authors. 

However the literature on cash flow devotes relatively little attention to free cash flow from 

operations, which is not the same as cash flow from operations. However, it is precisely the 

analysis of free cash flow, which provides the ability to answer the question – how much 

funds, which have accrued from the operations of the company, can shareholders withdraw 

without risking the company suffering from cash shortage in its current operations? 

Table 2: Profit/Loss Account of Company N P/Z (thousands of currency units) 

Item Amount 

Operating earnings 200,0 

Operating expenditure 140,0 

 Including depreciation 30,0 

Earnings before interest and taxes 60,0 

Other earnings and expenditure (12,0) 

incl. Loan interest (10,0) 

Other expenditure (2,0) 

Earnings before Taxes 48,0 

Corporate income tax 15% (IT) 7,2 

Net income (NI) 40,8 

So, what cash funds, which have appeared as a result of company‘s operations, 

shareholders can take out, so that the company does not suffer a shortage of cash during its 

normal operations? 

In order to reply to this question, one has to determine free cash flow, which is generated 

by operating earnings (earnings before interest and taxes). 

Table 3: Free Cash Flow of Company N (thousands of currency units) 

Item Amount 

Earnings Before Interest and Taxes 60,0 

Corporate Income Tax Rate (Tax) 0,15 

Net Operating Profit Less Adjusted Taxes 51,0 

Depreciation (D) 30,0 

Free cash flow before deductions for investment R 81,0 

Investments into operating (working) capital (∆WC) 10,0 

Free cash flow after investments into working capital 71,0 

Investments (I), including:  

Equipment 25,0 

Total Free Cash Flow (F)  46,00 

One can subtract from the operating earnings: 

 income taxes;  

 investment into working capital; 

 investment into long-term assets; 

and add: 

 depreciation. 
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Notes: 

 Net operating profit less adjusted taxes is corrected by the amount of deferred taxes;  

 This calculation assumes that all taxable incomes are taxed at the same tax rate;  

 Investments into equipment can occur not only as a result of expanding a business, but 

also to compensate for the assets written off; 

 Investments into equipment (cash expenditures), as well as cash income from the sale 

of fixed assets are not a part of cash flow from operations, however, since the amount 

of operating assets changes as a result of these operations, these investments are taken 

into account when determining free operating cash flow.  

It is important to note, that company‘s free cash flow before deductions for new investment 

is often equated to cash flow from operations in accounting sense, which are a part of the cash 

flow report. This is incorrect, because the abovementioned cash flow from operations in 

accounting sense answers to a question: how much money from operations does the company, 

not the investors, receive. 

In Table 4, one can see the calculation of cash flow from operations in accounting sense, 

where this cash flow equals 62.8 thousand lats. At the same time free cash flow before 

deductions for new investment for this company is 81 thousand lats (Table 3), or, if one takes 

into account the increase in working capital by 10 thousand – 71 thousand lats. 

Table 4: Cash Flow from Operations in accounting sense for the Company N 

(thousands currency units) 

Item Amount 

Net income (NI) (+) 40,8 

Depreciation (D) (+) 30,0 

Changes in the working capital without changes in the cash part (without ∆C) () 8,0 

Cash flow from operations 62,8 

The discrepancy arises due to the following reasons: 

 When calculating cash flow in the accounting sense, interest paid to the creditors is 

deducted; 

 Changes in the working capital, which are taken into account when determining cash 

flow in the accounting sense, are not accounted in its cash part; 

 Net profit contains profit from other economic income and expenditure, which is not 

income and expenditure from operations; 

 Table 5 provides corrections, which allow arriving to the free cash flow from 

operations before deductions for investment into equipment, using cash flow from 

operations in the accounting sense as a starting point.  

Table 5: Recovering Company N free operating cash flow before deductions for 

investment from cash flow from operations (thousand currency units) 

Item Amount 

Cash flow from operations 62,8 

Loan interest   (+) 10,0 

Tax shield for loan interest  (-) 1,5 

Changes in the cash part of working capital (∆C) (-) 2,0 

Other income and expenditure (+) 2,0 

Tax shield for other income and expenditure (-) 0,3 

Free operating cash flow before deductions for investments into equipment 71,0 

Let us now prove that free operating cash flow is not the same as cash flow from operations. 

This can be achieved by reconstructing cash flow from operations as well as free operating 

cash flow for the company N, using the data provided in the previous tables.  
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Dividing the free operating cash flow between shareholders and creditors 

The main investors for a company are usually its shareholders and creditors. Free cash 

flows belong to all investors; however, the total flow can be separated into two parts – those 

belonging to the creditors and those belonging to the shareholders.  

For example, if the company N repays the principal amount of the loan of 20 thousand 

currency units during the reporting period, then its free cash flow before new investments, 

which is equal to 81.0 thousand currency units, is divided between creditors and shareholders 

as follows: 

Creditors: 10
1
*(1-0.15) +20

2
 = 28.5 thousand currency units.  

Shareholders: 81.0- 28.5 = 52.5 thousand currency units.  

Conclusions: 

 Shareholders of the company can withdraw free cash flow from the company without 

losses to the current operations of the company. In order to increase free cash flow, 

one needs to increase the volume of production or services provided. 

 Since production assets at cost (PAC) are the source for production, it is necessary to 

increase PAC in order to increase the volume of production or services. Therefore, the 

main reason for growth (change) in the working capital is the growth (change) in 

PAC. 

 The source of the free cash flow for the company is company‘s PAC that is 

accumulated investments of the company. 
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Abstract 

Microfinance is often associated with provision of such financial services as savings, credit, payment 

transfers, and insurance, to low income people, so they can level their income, invest in economic opportunities, 

increase their assets, cope with emergencies, and plan for the future. Microfinance has also proven itself to be an 

effective tool for reducing the vulnerability marginal social groups. 

Although in most European countries there is a well developed and efficient banking sector, many 

individuals as well as small and micro businesses still has considerable difficulties in obtaining loans for their 

investments. As seen by traditional financial intermediaries, small scale customers often mean an unfavourable 

cost/income ratio. 

Thus it is necessary to offer micro credits through a type of financial institution that would be able to meet 

interests of people with small income and possible deposits at the same time covering its own operational costs. 

There are several operative microfinance models. In Latvia one of the most efficient has proved to be financial 

cooperation known as Credit unions. A Credit union is a non-profit financial cooperative owned and controlled 

by its members. It mobilizes savings, provides loans for productive and provident purposes and have 

membership which is generally based on some common bond. Because credit unions exist to serve their 

members best rather than to make the biggest profit, the service at a credit union is generally considered superior 

to that given by banks. 

Keywords: Microfinance, micro-credit, cooperation, credit union 

Currently with the global slow down in the economy, it is very important to assist 

individuals to get involved in entrepreneurial activities and generate additional means in order 

to maintain acceptable living standard. Any entrepreneurial activity requires definite start up 

capital. So access to finance in most cases becomes the critical issue for those individuals who 

belong to the so called sensible groups of society, including young people, single mothers, 

and unemployed and low income people. One of the solutions to the problem of access to 

finance is micro-credit. In most parts of the world, microfinance offers people excluded from 

formal financial services the opportunity to obtain micro-loans in order to generate income 

and engage in productive activities, often by expanding their small businesses. 

All over the world microfinance has been associated with elimination of poverty in 

developing countries. Micro-credit consists in making small loans to low-income earners who 

usually have no access to bank loans because they are insufficiently solvent and/or because 

the cost of managing such loans is considered too high. Micro-credit loans enable the 

beneficiaries to create or expand micro enterprises or other income generating activities.
1
 

Over the last years microfinance has experienced considerable growth all over the world. 

To emphasize the importance of microfinance, year 2005 had been proclaimed as 

International Year of Micro credit, by United Nations. Micro-credit had very often been used 

as a means of encouraging self-employment and the formation and development of micro-

enterprises. Therefore micro-credit can become an efficient tool in realization of Lisbon 

strategy for growth and jobs and the promotion of social inclusion that has become very 

important with the enlargement of European Union. More and more often economic issues 

within European Union are being considered in relation with social sphere and thus focus on 

employment increases. 

                                            
1 The development of microcredit in the European Union - A tool for growth and social cohesion - Executive Summary. 

Eurofi.  [direct link]  www.eurofi.net 
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Demand for micro-credit is sustained by three major trends: 

• The growing importance of small enterprises 

• Unemployment and exclusion 

• The role of the informal sector 

In 2007 Commission of the European Communities came out with ―A European Initiative 

for the Development of Micro-credit in support of growth and employment‖. The document 

acknowledges that there is an active micro-credit sector in many member states and regions 

and at the same time states that it is very essential to ensure that national legislation facilitates 

the provision of microfinance (loans less than €25 000). Such loans offer an important means 

to encourage entrepreneurship through self-employment and micro-enterprises, in particular 

among women, and minorities. This instrument favors not only competitiveness and 

entrepreneurship, but also social inclusion.
2
 

The development of Micro-financing as a sector started in the 90's and has progressed at 

different pace in individual countries. Several networks have been created to foster 

development of within Europe:  Microfinance Centre, European Microfinance Network) and 

the Community Development Finance Association. Activities of all these networks hare aimed 

at overcoming social and financial exclusion in the East and West 

Micro-credit in Europe is defined by: 

 its target: micro-entrepreneurs, the self-employed, and socially excluded people 

lacking access to traditional sources of capital; 

 its object: the creation or expansion of income-generating and job-creating activities 

or micro-enterprises, whose principal need is usually the financing of initial 

investment or of the working capital; 

 the small amount of the individual loans required which in turn relates to the 

limited debt servicing capacity of the target clientele. Typically, this amount does not 

exceed EUR 25 000. The average micro-loan provided by Micro-finance Institutions 

(MFIs) in Europe is approximately 7 700 euros; 

 a more labor-intensive delivery system for making loans, involving greater 

knowledge of borrower capacity and a close relationship with the borrower, especially 

during the start-up phase of the micro-enterprise, through mentoring and general 

business support.
3
 

Institutions offering microfinance: 

 credit unions,  

 commercial banks,  

 NGOs,  

 cooperatives, 

 and sectors of government banks  

Fig. 1 shows institution that provide micro-loans within 21 EU state together with Norway  

Table 1 demonstrates that total amount of micro loans issued within 21 EU states together 

with Norway. Total amount of micro loans had grown from 210 mill. EUR in 2005 to 394. 

mil. EUR in 2007. Respectively loans issued had increased by 20% between year 2006 and 

2007 and by the end of year 2007 the number of active clients had reached 121 677. 

 

                                            
2 A European Initiative for the Development of Micro-credit in support of growth and employment, COM (2007) 708, [direct 

link]  http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2009:077:0023:01:EN:HTML   
3 A European Initiative for the Development of Micro-credit in support of growth and employment, COM (2007) 708,  

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2009:077:0023:01:EN:HTML   
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Figure 1: Institutions providing micro-loans, 21 EU states and Norway, 2006-2007

4
 

Table 1: Total amount of micro loans issued within 21 EU states and Norway, mil. EUR, 

2005-2007
5
 

  2005 

Δ 

2006/2005 

% 2006 

Δ 

2007/2006 

% 2007 

Number of loans 27,000 32% 35,553 20% 42,750 

Amount of loans million EUR 210 40% 295 34% 394 

Average loan 7,778 7% 8,298 11% 9,216 

As it can be seen from Table 1, demand for micro loans has been growing year by year. In 

2005, 210 millions EUR were distributed as micro loans to 210 thousand clients. In 2006, 295 

millions EUR were lent out for 35,6 thousand clients. Significant growth in number of loans – 

32%, and 40 % growth in volume of loans prove that necessity of micro loans increases year 

by year. In 2007, number of distributed micro loans increased by 20% more and reached 

number of 42, 7 thousand loans. Amount of distributed loans already achieved 394 millions 

EUR showing additional growth by 34%. One more significant ratio is average amount of 

distributed micro loans. As it can be seen form Table 1, average amount of loan had grown 

from 7,778 EUR in 2005 up to 9,210 EUR and 2007. Thus proving that micro-loan is 

becoming one of the most efficient instrument to support small business start ups. 

Hopefully these tendencies will be followed also in future. Taking into account global slow 

down of economy, necessity of microfinancing services should grow even faster. 

Nevertheless one of major problems, that might be faced, can be low development of 

microfinancing network in separate countries, undeveloped legal regulation of microfinancing 

institutions, and lack of knowledge in society about microfinancing services. 

As it can be seen on Graph 2, development of micro credits varies from country to country. 

In 2007 leaders in micro lending in Europe were France, Bulgary, Germany and Romania.  

                                            
4 Jayo, Bárbara, Rico, Silvia, Lacalle,Maricruz. Overview of the Microcredit Sector in the European Union 2006-2007, EMN 

Working Paper n°5 [direct link]. Paris: European Microfinance Network:  

http://www.european-microfinance.org/data/file/overview_final_bdef.pdf 

5 Jayo, Bárbara, Rico, Silvia, Lacalle,Maricruz. Overview of the Microcredit Sector in the European Union 2006-2007, EMN 

Working Paper n°5 [direct link]. Paris: European Microfinance Network:  

http://www.european-microfinance.org/data/file/overview_final_bdef.pdf 

 

http://www.european-microfinance.org/data/file/overview_final_bdef.pdf
http://www.european-microfinance.org/data/file/overview_final_bdef.pdf
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Figure 2: Number of loans disbursed within microfinance sector in Europe, 2007

6
  

Latvia as a member state of EU also follows the same policy of development of availability 

of microfinancing services to local people. Activities in the microfinance activities identified 

in Latvia can be assigned to the following institutions: (1) commercial banks; (2) cooperative 

credit unions and (3) and non government based programmes and projects. 

Latvian Rural Women Association is one of the non government organizations that had 

been very active in a specific micro-lending model – group lending. As this is a specific 

model that usually needs some donor funds to be started it would not be analyzed in this 

paper. Commercial banks have not been active in micro-lending due to the fact very often 

micro-lending means issuing loans to low income people with no prior experience in using 

financial services. 

Credit unions are globally recognized microfinance institutions which help people to 

access financial services. Micro-loans are provided by credit unions to their members 

including those who are financially excluded and rely on low or no regular income. Also UN 

Secretary-General Kofi Annan‘s in 2005, International Year of Micro credit, had stated that 

cooperatives and microfinance, when used and managed appropriately, can help give those 

most in need the power to improve their lives. 

The average amount of a credit provided by credit unions in EU member states is far below 

the threshold used by EU institutions to define micro-credit (EU definition: >€25,000.) The 

average credit union loan in Poland: €1,000; in the Republic of Ireland: €8,150; in the UK: 

₤1,000; and in Romania: €700. Loans are used by members for various reasons, including 

consumer purposes, starting a small business, growing an existing small business or financing 

a university education or other studies.
7
  

Credit unions are democratic, member-owned financial cooperatives. Each member, 

regardless of account size in the credit union, may run for the board and cast a vote in 

elections. As financial intermediaries, credit unions finance their loan portfolios by 

mobilizing member savings and shares rather than using outside capital, thus providing 

opportunities for generations of members.
8
  

Credit union way is educating and savings before credit. This approach works to ensure a 

commitment to repay after a loan is granted. As seen from Graph 3, credit unions are self 

                                            
6 Jayo, Bárbara, Rico, Silvia, Lacalle, Maricruz. Overview of the Microcredit Sector in the European Union 2006-2007, 

EMN Working Paper n°5 [direct link]. Paris: European Microfinance Network:  

http://www.european-microfinance.org/data/file/overview_final_bdef.pdf 

7 European Network of Credit Unions. [direct link]  http://www.creditunionnetwork.eu/eu_and_cus 

8 World Council of Credit Unions Inc. [direct link]  http://www.woccu.org/about/creditunion 

http://www.european-microfinance.org/data/file/overview_final_bdef.pdf
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supporting - capital of credit union consists mainly from members‘ shares and savings. 

Capital is used for providing loans to credit union members. Borrowers pay back principal 

amount and interests. Earnings from lending operations are used to cover operational 

expenses, paying interests to savers and building up credit union reserves. This brief 

description of credit union financial mechanism proves that financial cooperative totally 

depends on its members and exists only for members‘ financial and credit needs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Self-sufficiency of a credit union
9
 

Credit unions operate on a not-for-profit basis. All excess earnings are re-distributed to 

members through dividends and affordable credit. This is particularly valuable for low-

income people. Thus credit unions represent for many the only affordable and safe way to 

access financial services 

Being a financial cooperative, credit unions follow the very strict operating principles: 

Open and Voluntary Membership. Membership in a credit union is voluntary and open 

to all within the accepted common bond of association that can make use of its services and 

are willing to accept the corresponding responsibilities. 

Democratic Control. Credit union members enjoy equal rights to vote (one member, one 

vote) and participate in decisions affecting the credit union, without regard to the amount of 

savings or deposits or the volume of business. The credit union is autonomous, within the 

framework of law and regulation, recognising the credit union as a cooperative enterprise 

serving and controlled by its members. Credit union elected offices are voluntary in nature 

and incumbents should not receive a salary.  

Service to Members. Credit union services are directed to improve the economic and 

social well being of all members. 

Distribution to Members. To encourage thrift through savings and thus to provide loans 

and other services, a fair rate of interest is paid on savings and deposits, within the capacity of 

the credit union. 

                                            
9 Dennis Schroeder. Savings Mobilisation. World Council of Credit Unions, Inc. Kendal/Hunt Publishing Company, 1989 
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Building Financial Stability. A prime concern of the credit union is to build the financial 

strength, including adequate reserves and internal controls that will ensure continued service 

to membership 

On-going Education. Credit unions actively promote the education of their members, 

officers, and employees, along with the public in general, in the economic, social, democratic 

and mutual self-help principles of credit unions. The promotion of thrift and wise use of 

credit, as well as education on the rights and responsibilities of members, are essential to the 

dual social and economic character of credit unions in serving member needs. 

Cooperation Among Cooperatives. In keeping with their philosophy and the pooling 

practices of cooperatives, credit unions within their capability actively cooperate with other 

credit unions, cooperatives and their associations at local, national and international levels in 

order to best serve the interests of their members and their communities. 

Social Responsibility. Continuing the ideals and beliefs of cooperative pioneers, credit 

unions seek to bring about human and social development. Their vision of social justice 

extends both to the individual members and to the larger community in which they work and 

reside. The credit union ideal is to extend service to all who need and can use it. Every person 

is either a member or a potential member and appropriately part of the credit union sphere of 

interest and concern. Decisions should be taken with full regard for the interest of the broader 

community within which the credit union and its members reside.
10

 

Members of a credit union need to have a common bond. Law on Credit Unions of the 

republic of Latvia sets the following principles for the common bond of credit union 

members: 

1) according to the territorial principle;   

2) according to the employment principle;   

3) according to the principle of mutual interests.
11

 

 Latvian credit unions in Latvia, after regaining of independence, have proven themselves 

as good financial partners to their members. The main features of current credit union 

network in Latvia are the following: 

 Two main groups of credit unions - Community and Union credit unions 

 Low delinquency ratio 

 Good image within communities 

 Leaders – elected officials from credit unions members 

 Support from community deputies 

 The best marketing principle ―Member brings new member‖ 

 Easy loan granting process 

 Close link between members. 

Popularity of credit unions and necessity of microfinancing services in Latvia are proven 

by growth of number of credit unions during last 13 years, which can be seen on Graph 4.  

Number of credit unions has grown from 1 up to 35 credit unions. The last tendency in credit 

union network is not to organize new credit unions, but to strengthen existing ones, using 

broader membership opportunities.  

                                            
10 World Council of Credit Unions Inc. [direct link]  http://www.woccu.org 
11 Krājaizdevu sabiedrību likums [direct link]: LR likums: spēkā ar 01.01.2002.: http://www.likumi.lv/doc.php?id=711 
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Figure 4: Number of Credit Unions in Latvia, 1995-2008
12

 

As it can be seen on Graph 5, Latvian credit unions have proportional growth of main 

types of services – loans and savings. It is also proves of stability of credit unions and their 

independence form outside resources and foreign capital. 

 

Figure 5: Total Loans and Savings in Credit Union Network in Latvia, 2003-2008, thsd. 

LVL
13

 

Statistics dated by Financial and Capital Market Commission 31.12.2008. shows, that 

Latvian credit union network has completed fiscal year with the following performance 

indicators: 

 the ratio of the profit/loss from the beginning of the year to capital and reserves  

(ROE) - 2,2% 

 the ratio of the profit/loss from the beginning of the year to assets (ROA) – 0,5 %  

 Financial activity efficiency ratio (ratio of administrative expenses to financial activity 

profit/loss) – 86,7 % 

 Capital adequacy ratio – 23,4 %. 

Latvian credit union network follows geographical and demographical peculiarities of the 

state. It means, that credit union network can be divided in two main groups – credit unions in 

Riga and credit unions in rural areas. Riga credit unions are based on union principle and their 

membership is based on trade union organizations. In rural areas credit unions are mostly 

connected with definite communities or groups of communities. In Riga the most popular 

group of loans is consumption loans. In rural areas credit union members mostly borrow for 

entrepreneurial needs.  

                                            
12 Graph created by the authors 
13 Financial and Capital Market Commission. [direct link]  http://www.fktk.lv/en/ 
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Within the framework of this paper the authors‘ focused on group of rural credit unions in 

Cesis region, which have proven themselves as good financial partners for local 

entrepreneurs. As it can be seen on Graph 6, 60% of Cesis region credit unions already 

operate more than 6 years. 40 % of credit unions already provide their services from 1 to 6 

years. These numbers show that rural credit unions become more experienced and have found 

strong support from local communities. 

60%

40%

6-10 years

> 1 year

 
Figure 6: Years of operation of Cesis region credit unions 

Graph 7 shows, that lending capital of rural credit unions in Cesis region mostly consists of 

members‘ savings 42%, shares 22%. In case of high need of micro loans credit unions borrow 

from commercial banks, in analyzed credit unions this part of capital is 28%.  
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Figure 7: Credit Union Capital for Lending in Cesis Region Credit Unions, 2008 

Table 2 proves that Latvian rural credit unions are active in micro-lending, as loans line 

one to five all are for income generating activities 

Evaluating role of credit unions in economy of Latvia, the following positive effects can be 

mentioned: 

 Accumulation of the national capital, which otherwise could stay out of turnover 

because of mistrust to financial institutions; 

 Redistribution of resources; 

 Lending to ―problematic‖ domains of economy (mostly in rural regions): micro and 

medium size enterprises (individual farms), agriculture, forestry.  

 Improvement of welfare of households, increase of consumption (in rural regions – 

mostly of local goods); 

 Favouring of investments in actual domains (construction, agriculture, production); 

 GDP growth (investments to financial cooperatives increase consumption); 

 New working places (development of small business); 

 Development of definite regions; 

 Increase of competition on finance and credit market 
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Table 2: Loans classified by their purpose 
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No Purpose of the loan 
Average loan amount 

LVL 

Total loan amount 

LVL 

a)  Agriculture 1678 15100 

b)  Trading 3800 7600 

c)  Forestry 1500 1500 

d)  Production 2000 4000 

e)  Purchasing cars 1809 19900 

f)  Home Construction/ 

reconstruction 1037 19700 

g)  Privatization of apartments  1420 7100 

h)  Medical services 155 620 

i)  Education 800 3200 

j)  Travels 500 1500 

k)  Furniture 387 1160 

l)  Utensils 333 1000 

m)  Other 260 1040 
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The management science examines the investment and financing as business actions what generate 

intertemporal input-output cash flows. The decisions about investment and financing are important long-run 

decisions based on the prediction how money borrowing and lending and created cash flow will influence the 

business processes. In order to make rational decisions investor applies wide spectrum of the quantitative 

analysis methods. Information and knowledge transform the preferences of investor and is an important tool for 

uncertainty and risk reduction. However, the analysis of literature (see, for example, [1], [2], [3], [4], [5], [6]) 

indicates that the criterion for accepting long-term investments is the most controversial issue in financial 

management. James C. Van Horne, John M. Vachowiz Jr. state "Criterion for accepting long-term investments is 

probably the most controversial and difficult issue in financial management." In this paper different attributes of 

the intertemporal cash flows generated by investment and financing programs which influence the investor's 

utility are investigated. A case of stochastic investment cash flows is considered. The main result is formulated 

as rule of credit contract selection: at a given amount of borrowed sum and given interest rate the contract with 

the largest interest enlarges the expected net present value of the created stochastic cash flow and reduces the 

probability that the net present value will become negative. The original concept of the credit contract scissors is 

introduced. The presentation of the material is illustrated with an example calculated using Microsoft Excel. The 

results of the present paper appear to be innovative, not discussed in literature available to the author of the 

present paper. The theoretical questions examined in this paper require further investigation. 

1. The stochastic cash flow‘s net present value and internal rate of return as random 

variables. 

Let us consider the stochastic cash flow X = (X1, X2, ... , Xn), where X1, X2, ... , Xn are the 

cash inflows or outflows corresponding to the moments t1, t2, ... , tn , from investor‘s mr. 

Johnson‘s point of view. The volume of money is measured, for example, in dollars; time is 

measured in years. The probability distribution of the n-dimensional stochastic vector X is 

given. 

The initial investment is determined and equals x0. According to interpretation that is 

typical for microanalysis we assume, that in the present moment the investor has an 

opportunity to buy this stochastic intertemporal bundle of cash X for price x0.  

Let us introduce notation X: = (−x0, X1, X2, ..., Xn) = (−x0, X). 

For any particular investor the rate of return on capital (opportunity cost of capital, market 

capitalization rate) traditionally is applied as an indicator of time value of money. 

However, in order to compare two investment projects investor takes into account broad 

context and different considerations. 

In the case of determined cash flows, the theory of financial management offers the 

investor functions of interest rate that are useful for understanding the attributes of cash flows; 

these functions include net present value, benefit-cost ratio or profitability index, duration and 

volatility. In case of stochastic cash flow probability distributions of quantitative indicators 

are constructed. By applying stochastic models, uncertainty becomes measurable and is 

defined as a risk. Traditionally standard deviation is used as a risk indicator. 

Let us associate discount factor ν to the given annual interest rate i. The discount factor can 

be defined in different ways depending on the interest capitalization scheme chosen by 

investor.  

We will use below the discount vector T: = ( 1t , 2t
, ..., nt

). The notation of the discount 

vector with letter T stresses that discounting is the most popular method to make a 

quantitative estimate of the influence of time factor.  

Let us keep in mind that with regard to the scheme of interest capitalization the discount 

vector T unanimously corresponds to the interest rate i. 
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Remark. In the theoretical part, we will use only vector T. Exact definition of the discount 

factor ν with respect to interest rate i in this part does not matter. In the example provided 

below quantitative results would be different, if instead of the discount factor ν = 
i1

1
 

another discount factor, for example, ν = 1)
12

i
1(  or ν = e

−i
, would be used. 

Let us denote the net present value of the stochastic cash flow X = (X1, X2, ..., Xn) as 

NPV(X; i) and let us use the vectorial form: NPV(X;  i) := T · X. 

Because of linearity of expected value operation expected net present value can be 

calculated by formula: 

E[NPV(X; i)] = NPV[E(X); i] = T · E(X), kur E(X) := ( E(X1), E(X2), ... , E(Xn) ). 

According to the definition dispersion or variance of the net present value is: 

D[NPV(X; i)] = T cov(X) Τ
T
. 

Here cov(X):= ( cov(Xi, Xj) ) is the (n×n)-matrix of covariations between components of 

stochastic cash flow X‘; Τ
T
 is the transponed discount vector T. 

Thus, cov(X)  R
n, n

, T  R
1, n

, T
T
  R

n, 1
. 

The standard deviation of the net present value is denoted by SD[NPV(X; i)]. 

The functions E [NPV(X; i)], SD [NPV(X; i)] of interest rate i will be used to characterize 

stochastic cash flow X = (X1, X2, ..., Xn). 

The graphs of these two functions depicted in coordinate plain (abscissa: interest rate; 

ordinate: amount of money) allow us to obtain a clear image about the variation of the 

expected net present value and risk with respect to interest rate‘s variations. 

In the well-known Harry Markowitz diversification model the security with stochastic 

return R is depicted as point (SD(R), E(R)). In analogy with Harry Markowitz diversification 

model in order to visualize the attributes of stochastic cash flow X we offer graphical picture 

of the trajectory {(SD[NPV(X; i)], E[NPV(X; i)]) | i  [0, 1]}. 

In case of determined cash flow investor is interested to know internal rate of return IRR, 

which is a meaningful financial indicator. Internal rate of return I* of the stochastic cash flow 

X is random variable, defined as a solution to equation NPV(X; I*) = x0. 

Obviously NPV (E(X); E (I*)) = x0, or E(I*) = IRR( −x0, E(X)). 

The probability distribution function of random variable I* is 

Prob {I* ≤ i } = Prob{ i |  NPV(X; i) ≤ x0 }, i ≥ 0. 

2. The influence of the financial leverage on the indicators of the consolidated stochastic 

cash flow and on the decision of investor.  

We consider above the stochastic cash flow X = (X1, X2, ... , Xn) which investor mr. 

Johnson can afford to by for x0 dollars.  

Let us assume now that investor is able to borrow amount of money k0, which must be 

returned in the form of determined cash flow (debt) D = (d1, d2, ... , dn) defined in credit 

contract. Here nonnegative numbers d1, d2, ... , dn are amounts of money paid back in time 

moments t1, t2, ... , tn .  

Remark. We make the unification of sequence of terms if necessary. 

In order to have simplier expressions we will speak about cash flow D as about the 

payback contract of the loan k0. 

The notation K := (k0, −d1, −d2, ... , −dn) = (k0, −D) also will be used. 

Let uz denote the interest rate of credit by r. Thus k0 = NPV(D; r), or r = IRR( −k0, D). 

Let us assume that investor decides to invest money and to borrow money. In this case 

investor gets stochastic consolided intertemporal money bundle 

 X + K = (−x0 +k0, x1 − d1, x2 − d2, ... , xn − dn) = (−x0 +k0, X − D). 

In this case, we will say that investor consumes financial leverage, финансовый рычаг. 
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We will investigate the influence of the credit interest rate r and design of credit contract D 

on the investors' decision. 

Let us assume, that investor Mr. Johnson owns x0 dollars. Investor has an opportunity to 

buy stochastic intertemporal money bundle X for his present x0 dollars. If an opportunity for 

the investor arises to buy from bank present k0 dollars for his intertemporal determined cash 

flow D, than as result of both exchanges, investor Mr. Johnson gets an opportunity to buy 

consolidated intertemporal stochastic cash bundle X − D for his present x0 − k0 dollars. 

What decision will investor make? 

Investor compares utilities of the alternative goods: 

u(x0), u(X), u(x0 − k0), u(X − D), u(X), u(X + K). 

Obviously, according to consumers' preferences property "more is better" and the 

following inequalities fulfil: 

u(x0) > u(x0 − k0), u(X) > u(X − D).  

(1) If u(x0) > u(X) and u(x0 − k0) > u(X − D), than investor keeps his x0 dollars and does 

not take part in the project. 

(2) If u(x0) < u(X) and u(x0 − k0) > u(k0, X − D), than investor invests his x0 dollars in the 

project in order to get X, but does not borrow. 

(3) If u(x0) > u(X) and u(x0 − k0) < u(X − D), than investor borrows k0 dollars and invests 

his own x0 − k0 dollars in the project in order to get X − D. 

(4) If u(x0) < u(X), u(x0 − k0) < u(X − D) and u( −x0; X ) > u( −x0 + k0; X − D ), than 

investor invests his x0 dollars in the project in order to get X, but does not borrow. 

(5) If u(x0) < u(X), u(x0 − k0) < u(X − D) and u( −x0; X ) < u( −x0 + k0; X − D ), than 

investor borrows k0 dollars and invests his own x0 − k0 dollars in the project in order to get 

intertemporal stochastic money bundle X − D. 

Let us introduce discount vector T := ( 1t , 2t
, ... , nt

). 

The net present value of the consolided stochastic cash flow X − D = (X1− d1, X2 − d2, ... , 

Xn − dn) is a random variable NPV(X − D; i) = T · X − T · D with expected value E[NPV(X − 

D; i)] = T · E(X) − T · D and dispersion D[NPV(X − D; i)] = T cov(X) Τ
T
. 

The standard deviation of the net present value is denoted by SD[NPV(X − D; i)]. 

Internal rate of return I** of the consolided stochastic cash flow X + K = (−x0 + k0, X − D 

) is a random variable, defined as a solution to equation NPV(X − D; I**) = x0 − k0. 

Obviously NPV(E(X − D); E(I**)) = x0 − k0, or E(I**) = IRR( −x0 + k0, E(X) − D). 

The probability distribution function of the random variable I** is a function, that for each 

interest rate i ≥ 0 allows to calculate probability { Prob{ NPV(X − D; i) ≤ x0 − k0 }. 

The result of research is formulated in the form of a theorem. 

Theorem. Let us consider financial leverages in a form K := (k0, −d1, −d2, ... , −dn), where 

k0 = NPV(D; r), and corresponding consolided stochastic cash flows are in a form 

X + K = (−x0 +k0, x1 − d1, x2 − d2, ... , xn − dn). 

The expected return increases more, if X is consolided with a credit contract K requiring 

interest. Financial leverage leads to decreased investment risk: the probability of the situation, 

when consolided stochastic cash flow‘s' rate of return is less than fixed interest rate i > r, 

decreases. Besides this probability decreases more if X is consolided with credit contract K 

requiring larger interest. 

We will support this theorem with the help of geometrical visualization, providing an 

example. 

3. Example. 

3.1. The quantitative indicators of stochastic cash flow X = (−x0, X1, X2, X3) associated 

with investment project. 
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By making initial investment x0 = 100 dollars investor mr. Johnson is able to purchase 

stochastic cash flow X = (X1, X2, X3). 

Let us asume, that three-dimensional stochastic vector X is normally distributed, E(X) = 

(40, 60, 50). The correlation matrix and covariation matrix of stochastic vector X are given in 

table 1. 

Table 1: The correlation matrix and covariation matrix of stochastic vector X. 

 1,0 0,6 0,3  16,0 14,4 10,8 

cor(X1, X2, X3) = 0,6 1,0 0,8   cov(X1, X2, X3) = 14,4 36,0 43,2 

 0,3 0,8 1,0  10,8 43,2 81.0 

Let us use the discount vector T: = (ν, ν
2
, ν

3
), where ν = (1 + i)

−1
. 

For given stochastic cash flow X = (X1, X2, X3) we have: 

the net present value  NPV(X; i) = T · X, 

the variance D[NPV(X; i)] = T cov(X) Τ
T
 = (ν, ν

2
, ν

3
) cov(X1, X2, X3) (ν, ν

2
, ν

3
)
T
. 

In figure 1, the graph of expected net present value E[NPV(X; i)] is depicted. The one-, 

two- and three standard deviation lines around expected net present value are also depicted. 

The picture gives us a clear image about probability distribution of NPV(X; i) and about 

probability that value of NPV(X; i) can be less than 100. 

For example, E[NPV(X; 0,10)] = 123,52; SD[NPV(X; 0,10)] = 13,17. 

Corresponding one standard deviation interval is [110, 34; 136, 69], two standard deviation 

interval is [97, 17; 149,87], three standard deviation interval is [83,99; 163,04]. 

It means that at a given interest rate i = 10% stochastic net present value NPV(X; 0,10) 

belongs to the mentioned intervals with following probabilities: 

Prob{ 110,34 < NPV(X; 0,10) < 136,69 } = 0,683; 

Prob{ 97,17 < NPV(X; 0,10) < 149,87 } = 0,955; 

Prob{ 83,99 < NPV(X; 0,10) < 163,04 } = 0,997. 

In figure 2, the graphs of stochastic cash flow‘s X = (−100, X ) expected net present value 

E(NPV(X; i)) and standard deviation SD(NPV(X; i)) as functions of interest rate i are 

depicted. 

In table 2, the values of expected net present value and standard deviation of stochastic 

cash flow X = (−100, X) with respect to interest rate i are showed.  
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Figure 1: Graph of expected net present value E[NPV(X; i)]. One-, two- and three standard 

deviation stripes around expected net present value graph. 
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Figure 2: Graphs of stochastic cash flow’s X = ( −100, X ) expected net present value 

E(NPV(X; i)) and standard deviation SD(NPV(X; i)) as functions of interest rate i. 
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Figure 3: Graph of the trajectory { ( SD(NPV(X; i)), E(NPV(X; i) ) | i  [0, 0,40] }. 

 

Table 2: The points of trajectory { ( SD(NPV(X; i)), E(NPV(X; i) ) | i  [0, 0,40] }. 

 
i 0,00 0,02 0,04 0,06 0,08 0,10 0,12 0,14 0,16 0,18 0,20 0,22 0,24 0,26 0,28 0,30 

SD(NPV(X; 

i)) 
16,43 15,68 14,99 14,34 13,74 13,17 12,65 12,15 11,68 11,25 10,84 10,45 10,08 9,74 9,41 9,10 

E(NPV(X; 

i)) 
50,00 44,00 38,38 33,12 28,17 23,52 19,13 15,00 11,11 7,42 3,94 0,63 -2,50 

-

5,47 

-

8,29 

-

10,97 
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Figure 4: Graph of probability distribution function Prob {I* ≤ i } = Prob{ i |  NPV(X; i) ≤ 

x0 }, i ≥ 0, of cash flows' X = (−100, X) internal rate of return I*. 
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3.2. The quantitative attributors of the consolidated stochastic cash flow X + K = (−x0 + k0, 

X1 − d1, X2 − d2, X3 − d3). 

Let us continue considering our example. Let us assume that investor mr. Johnson decides 

to support his own cash flow X with loan k0 = 50 under interest rate r = 15%. Credit contract 

lasts three years. Mr. Johnson will be considered as investor, and lender will be recognized as 

creditor. 

We will consider solely three – year loans under 15% interest rate. We will investigate 

variations of quantitative attributors of consolidated stochastic cash flow with respect of the 

credit contracts‘ form.  

In order to illustrate the problem let us consider two kinds of credit extinguishing 

contracts. 

The first contract is denoted by D1. According this contract both the principal and interest 

must be paid in the end of the third year with joint payment 76,04 dollars. According to 

contract D1 50 dollars of debt are extinguished in three years proposing interest rate 15% with 

the largest summary interest. Interest is 26,04 dollars. 

The second contract is denoted by D2. This is the 50 dollars debt amortization (annuity) 

contract, when debt is extinguished with three equal 21,90 dollars payments. Interest is just 

15, 70 dollars.  

Let us investigate the consolidated cash flows X − D1, X − D2. 

Consolidation of the investment project‘s cash flow X with certain credit cash flow we 

interpret as investment project support with credit. 

Which contract does support the investor‘s Johnson‘s investment project better? 

In table 3 the cash flows and their internal rates of return are shown. Let us observe that 

expected internal rate of return of the consolidated cash flow (−50, X − D1), (−50, X − D2) 

substantially exceeds the cash flow‘s (−100, X) expected internal rate of return. Rate of 

expected return of the cash flow (−50, X − D1) is especially high.  

Table 3: The cash flows X, K1, K2, X + K1, X + K2 and their expected internal rates of 

return 

Cash flow t = 

0 

t = 1 t = 2 t = 3 E(IRR

) 

X := (−x0, E(X)) -

100 

40 60 50 0,22 

K1 := (k0, −D1) 50 0 0 -76,04 0,15 

K2 := (k0, −D2) 50 -21,90 -21,90 -21,90 0,15 

X + K1 -50 40 60 -26,04 0,39 

X + K2 -50 18,10 38,10 28,10 0,29 

Theorem 1. The expected internal rate of return increases more in case of its consolidation 

with credit contract proposing largest interest. 

We will consider the geometrical proof of this theorem with help of picture Nr. 5.  

The graphs of the cash flows‘ expected net present values depicted in picture Nr. 5 

geometrically confirm the fact that expected internal rate of return increases more in case of 

consolidation with credit contract proposing largest interest. Analytically, this conclusion 

follows from linearity of the net present value as cash flow function. Because of linearity the 

graph of expected net present value of consolided cash flow X + K1 can be calculated as a 

sum of the graphs of net present value of cash flow E(X) and cash flow K1: 

NPV (E(X) + K1; i) = NPV (E(X); i) + NPV (K1; i). 

Analogically the graph of expected net present value of cash flow X + K2 can be 

calculated as sum of the graphs of net present value of cash flow E(X) and cash flow K2: 

NPV (E(X) + K2; i) = NPV (E(X); i) + NPV (K2; i). 
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The 15% interest rate credit contracts' K1, K2 net present value graphs both cross the 

abscissa axis at point where i = 0,15.  The interest of credit geometrically can be observed as 

an ordinate (by modulus) of curve where i = 0. 

Because NPV(K1; i) > NPV(K2; i) i > 0,15 from equality NPV(E(X); i) + NPV(K2; i) = 

0 follows inequality NPV(E(X); i) + NPV(K1; i) > 0. 

Thus IRR [E(X) + K1] > IRR [E(X) + K2]. 
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Figure 5: The graphs of expected net present values of the cash flows used in example. 

Theorem 2. The financial leverage reduces investment risk in the following way: the 

probability that internal rate of return of consolidated cash flow is less than certain interest 

rate i > r, decreases. Furthermore, this reduction is larger in case of consolidation with credit 

contract proposing larger interest. 

Let us consider the theorem‘s foundation. 

The first, let us remark, that for any i ≥ 0 the standard deviation of the consolidate cash 

flow‘s net present value is the same as standard deviation of the initial cash flow X. Indeed, 

by definition of dispersion the following equality holds: D[NPV(X − D; i)] = T cov(X) Τ
T
 = 

D[NPV(X; i)]. 

Because of that the one-, two- and three- standard deviation strips around graph of 

NPV(E(X) + K1; i) are exactly as wide as they are around the graph of NPV(E(X); i). The 

graph of NPV (E(X) + K1; i) for any i > r is located above the graph of NPV (E(X); i). 

Therefore these stripes cross axis of interest rate starting from larger interest rate values. 

In the figure 6 the graphs of the functions NPV (E(X); i), NPV (E(X) + K1; i) are depicted. 

One-, two- and three- standard deviation stripes around graph of NPV (E(X) + K1; i) are 

shown. 

The variations of the rate of return risk under influence of financial leverage are espacially 

well demonstrated in picture 7, where the graphs of operative characteristics of return for 

consolided cash flows (−50, X − D1), (−50, X − D2), (−100, X) are depicted. 

For example, the following points of graphs (0, 10; 0, 11), (0, 10; 0, 07), (0, 10; 0, 04) 

mean: 

the probability, that internal rate of return of the consolided cash flow (−50, X − D1) is less 

than 10%, is 0,11; 

the probability, that internal rate of return of the consolided cash flow (−50, X − D2) is less 

than 10%, is 0,07; 

the probability, that internal rate of return of the cash flow (−100, X) is less than 10%, is 

0,04. 

Whereas the following points of graphs (0,20; 0,18), (0,20; 0,23), (0,20; 0,36) mean: 
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the probability, that internal rate of return of the consolided cash flow (−50, X − D1) is less 

than 20%, is 0,18; 

the probability, that internal rate of return of the consolided cash flow (−50, X − D2) is less 

than 20%, is 0,23; 

the probability, that internal rate of return of the cash flow (−100, X) is less than 20%, is 

0,36. 

The interest rate i = r = 0,15 is interpeted as a special margin:  

if the opportunity cost of capital i in the financial market is less than credit‘s interest rate r, 

than the borrowing of money reduces the gain to investor;   

if the opportunity cost of capital i is larger than r, the borrowing of money benefits the 

investor. 

The figure 7 demonstrates the special role of interest rate i = r": 

in case i ≤ r the financial leverages D1, D2 lead to increased ordinates of probability 

distribution functions of the internal rates of return; 

in case i > r the financial leverages D1, D2 lead to decreased of ordinates of probability 

distribution functions of the internal rates of return. 

In figure 8, the trajectories {(SD (NPV(X; i)), E (NPV(X; i)) | i  [0, 0, 40]}, 

{(SD (NPV(X + K1; i)), E (NPV(X + K1; i) ) | i  [0, 0,40]} are depicted. The crosspoint 

of the trajectories corresponds to the interest rate i = 0,15 = r.  
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Figure 6: The graphs of the functions NPV (E(X); i), NPV (E(X) + K1; i). One-, two- and 

three standard deviation stripes around graph of NPV (E(X) + K1; i) are shown. 
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Figure 7: The graphs of probability distribution functions of the cash flows' (−100, X), 

(−50, X − D1), (−50, X − D2) internal rate of return. 
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Figure 8: The graphs of trajectories of the stochastic cash flows X and X + K1. 

If i > 0,15 = r, the risk reducing effect is present: for every risk SD the expected return of 

the cash flow X + K1 exeeds the expected return of cash flow X. 

If i < 0,15 = r, than the risk of investor increases.  

3.3. The concept of the credit contract scissors. 

Let us consider 50 dollars loans K1 and K2 with a three year term and proposing different 

interest rates r. 

Let us calculate expected returns of the consolidated cash flows X + K1, X + K2 with 

respect to credit interest rate r. The results of calculations are showed in the table 4 and 

geometrically are illustrated in the picture 9. 

Table 4: The expected internal rate of return of the investment project, which is supported 

by credit cash flows K1, K2, with respect to credit interest rate r. 
r 0,05 0,06 0,07 0,08 0,09 0,10 0,11 0,12 0,13 0,14 0,15 0,16 0,17 0,18 0,19 0,20 0,21 0,22 0,23 0,24 0,25 

IRR(X) 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 

IRR(X 

+ K1) 

0,52 0,51 0,50 0,49 0,48 0,46 0,45 0,44 0,42 0,41 0,39 0,38 0,36 0,34 0,32 0,29 0,27 0,24 0,20 0,16 0,11 

IRR(X 

+ K2) 

0,37 0,37 0,36 0,35 0,34 0,33 0,32 0,32 0,31 0,30 0,29 0,28 0,27 0,26 0,25 0,25 0,24 0,23 0,22 0,21 0,20 
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Figure 9: Credit contract scissors. 
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Conclusions. The geometry of pictures 5 and 9 allows us to make substantial economical 

conclusions. 

(1) Let us assume that we consider the credit contract proposing fixed interest rate r. 

As we saw before, investor is interested to have contract with largest interest. Large 

interest proposes extinguishing of debt during late payments. Duration of such credit cash 

flow is larger and therefore the volatility of contracts fundamental value is larger than 

duration and volatility of the credit contract with the same interest rate r but less interest. For 

lender that means larger risk. The borrower prefers to offer larger interest rate r' > r by 

condition, that form of the contract corresponds to the wishes of investor − namely, the 

interest is large enough. 

In the definite diapasons more effective in sense of return is leveraging the investment 

project with credit proposing larger interest rate and large amount of interest than credit 

proposing small interest rate and small amount of interest. The numerical explanation of this 

assertion is contained in table 4, but geometrical explanation − picture 9. 

The situation arises what we call credit contract scissors. From table 4 and picture 9 it 

follows that, for example, both the 20% interest credit in form K1 and 15% interest credit in 

form K2 increase the return of investment project till 29%.  

Thus, if some creditor agrees to give, for example, 18% credit with larger interest, winners 

will be both: creditor and investor because the return of investment project will increase till 

34%. If creditor had reason not to be afraid from risk and he gave 15% credit in form K1, 

return of investment project would increase till 39%. 

The problems of investment risk analysis often lead us to the fundamental issues of the 

effective organization of the national economy. The problems concerning relations between 

creditors and producers become more and more topical.  

(2) Let us consider now the investment project X as owned property and net present value 

NPV(X; i), calculated at the opportunity cost of capital i, as a fundamental value of asset. 

Lat us assume for the purpose of certainty that i = 18%. 

Than expected fundamental value of asset is E [NPV(X; 0,18)] = 7,42. 

At the same time, E[NPV(X + K1; 0,18)] = 11,14; E[NPV(X + K2; 0,18)] = 9,81. 

Thus, if opportunity cost of capital is 18%, than expected fundamental value of an asset X 

is 7,42. If potential buyer is able to support property X with financial leverage K1, the 

expected fundamental value increases till 11,42. If the asset X is supported with financial 

leverage K2, the expected fundamental value is 9,81. 

During analysis of asset‘s fundamental value, the area between graphs of functions 

E[NPV(X; i)] and E[NPV(X+K1; i)], E[NPV(X+K2; i)] in picture 5 is of interest to us. Let us 

assume that the opportunity cost of capital is 18% and asset X is bought for 7, 42, but buyer 

knows that he will be able to borrow money in form K1. Than the buyer will earn 25%.  

It means that while estimating the fundamental value of an asset using discounting method 

of inflowing cash flow, it is not enough to operate solely with opportunity cost of capital, but 

it is necessary to take in account possibilities to support the asset with credit. And not only the 

cost of capital, but also the form of credit contract plays a huge role. 
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Abstract. This paper is focused on the analysis of derivative financial instruments as a factor that triggered 

the global financial crisis, which originated in the US (starting with ―the credit crunch‖ in the middle of 2007). It 

outlines results of the author‘s research study aimed to analyse complex derivative instruments – credit default 

swaps and collateralised debt obligations – and to provide ensuing recommendations on their application in 

future. As a result of the analysis, the author found out that main causes of the crisis are embedded in the 

structured derivatives market of the US, but it is a combination of factors that matters, comprising: creation of 

subprime mortgages and securitisation, lack of regulation in the use of collateralised debt obligations and credit-

default swaps as off-balance sheet instruments, faults of ranking agencies, highly leveraged balance sheets of 

banks due to warehousing of ―toxic assets‖ and massive exposure to the instruments, overleveraging of world 

economies, multiple credit bubble collapses and mistakes of local economies, amongst others.  

 

Keywords: Derivatives, The World Financial Crisis, Collateralised Debt Obligations, Credit-Default Swaps.  

1. Introduction 

Since the beginning of 2007, some of the world‘s biggest financial companies including 

Lehman Brothers and Merrill Lynch have collapsed as banks and other financial institutions 

reported almost USD 1.2 trillion of losses and write downs. Global stock markets lost about 

USD 28.7 trillion in 2008, and the world equities lost another USD 6.6 trillion in value since 

the beginning of 2009
1
. Starting from the ―credit crunch‖ in the United States and resulting in 

the worldwide financial crisis, the issue has been widely discussed both in Western and 

Latvian financial media.      

The considerable financial press attention has been given to the failure of the market for 

subprime mortgages and complex structured assets, whereas derivative financial instruments 

have been referred to as ―financial weapons of mass destruction‖ that played a significant role 

in the credit crisis and its negative developments resulting in the system crisis due to high 

riskiness involving high-leverage speculation and arbitrage opportunities, large volume of 

trades and capital concentrated in both over-the-counter and organised exchanges, lack of 

control,  application of ―creative accounting‖ and other reasons. 

In conditions of the global economic slowdown and given the enormous writedowns, the 

US banking industry could no longer provide credit resources to other institutions (as well as 

to each other), including Latvian banks, at the same cost and in the same amount as earlier – 

these resources have become scarce and expensive, the world credit markets started to seize 

up triggered by collapse of the household debt bubble in the United States. In case of Latvia, 

where real estate prices were also experiencing a dramatic rise and most banks practiced an 

aggressive credit policy, the bubble busted in 2008, following the market turmoil of July 2007 

in the US (which left big international banks holding hundreds of billions of dollars of junk-

bond debt). At the same time, Latvia had no such dramatic derivatives exposure, owing to 

underdevelopment of this market. Thus, the crisis in Latvia has had a number of local 

implications, i.e. it is the economic rather than the banking system crisis.   

What is the role of derivatives in the current world financial crisis? Can they be regarded 

as the prime factor that triggered the crisis? Do these instruments have to be restricted or 

continue their existence as a useful hedging and effective market exposure instrument? What 

kind of changes is required in application of derivatives in future, if any? How did the global 

crisis impact on such a small developing economy as Latvia? 

 

                                            
1 Adam, S. Global Financial Assets lost $50 Trillion Last Year, ADB Says [link]. Bloomberg, 2009 [viewed 1 April 2009]. 

Available at: http://www.bloomberg.com/apps/news?pid=20601087&sid=aZ1kcJ7y3LDM&refer=worldwide.  

mailto:petrinna@gmail.com
http://www.bloomberg.com/apps/news?pid=20601087&sid=aZ1kcJ7y3LDM&refer=worldwide
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2. Research and its Limitations 

This article is a quintessence of the author‘s results research study. The objective of the 

research was to analyse the influence of derivatives on the world financial crisis. The research 

comprised two sets of tasks: theoretical analysis of available secondary data and a themed 

survey among industry professionals. The primary research methodology was based on a 

quantitative approach with the use of non-probability convenience sampling, as it allowed 

smaller samples and was less costly. 54 respondents, finance specialists from three largest 

Latvian banks – Swedbank, SEB and Rietumu Bank – participated in the survey. Limitations 

of the research: 

a) Only Latvian market was covered – professionals from Latvian banks 

participated in the survey, while most of questions were focused on ―American‖ 

topics.  

b) Only three Latvian banks were represented in the research. Although 

Swedbank, SEB and Rietumu Bank cover over 40% of market share (by assets), the 

number of specialists, who took part in the survey, might not precisely represent the 

local banking system. At the same time, general trends are likely to be accurate. 

c) Only 35% of respondents had experience in using derivatives. 

Qualitative research, e.g. in-depth interviews, would provide deeper insights into 

respondents‘ experience and opinions.  

The research object was focused mainly on credit default swaps (CDS) and collateralised 

debt obligations (CDO). 

 

3. Secondary Research Results 

As a result of the secondary research, the author came up with ―the crisis development 

scheme‖, identifying components of the US financial turmoil, the global financial crisis 

and the financial crisis in Latvia. ―The scheme‖ is outlined herewith.  

Credit-Default Swaps and Collateralised Debt Obligations 

Key notions in the analysis of the US financial crisis are credit derivative products – credit-

default swaps and collateralised debt obligations.  

Credit derivatives are over-the-counter contracts that pass credit risk from one counterparty 

to another. Their payoff depends on the creditworthiness of one or more companies or 

countries and performance depends on a credit spread, credit rating or default status. 

A credit default swap (CDS) is a swap contract, in which the buyer of the CDS makes a 

series of payments to the seller and, in exchange, receives a payoff if a credit instrument - 

typically a bond or loan - goes into default. By buying such protections, the banks can transfer 

a vast amount of resources from reserves or impairment allowances to liquid assets that bring 

additional income. Sellers can be insurance companies or hedge funds that channel resources 

from selling swaps towards a stock market.  

Collateralised debt obligations (CDOs) consolidate a group of fixed income assets such as 

high-yield debt or asset-backed securities into a pool, which is then divided into various 

tranches. It is a way of creating securities with widely different risk characteristics from a 

portfolio of debt instruments (corporate bonds or commercial loans). Tranching is an 

important aspect of CDOs, because it creates different investment classes of securities. This, 

in turn, allows a cash flow from an underlying asset to be diverted to various investor groups. 

A key goal of tranching process is to create at least one class of securities whose rating is 

higher than the average rating of the underlying collateral pool or to create rated securities 

from a pool of unrated assets.  

According to the Bank for International Settlements (BIS) statistical data, in the first half 

of 2008 the volume of over-the-counter derivatives market was USD 683.7 trillion in notional 
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amounts, while amounts outstanding in total futures and options trades accounted for USD 

84.3 trillion
2
. Three quarters later – USD 592 trillion and USD 55.7 trillion, respectively

3
. The 

CDS market rocketed from USD 28.7 trillion in December 2006 to USD 57.9 trillion in 

December 2007 with later decline in face of the crisis – down to USD 42.0 trillion in 2008. 

Global CDO issuance in 2007 was USD 481.6 trillion; in 2008 – USD 61 trillion (87.3% 

decline). In the first half of 2009, there were no (!) CDOs issued
4
. By contrast, the US GDP 

accounted for USD 14.2 trillion in the 4
th

 quarter of 2008; Latvia GDP – for LVL 16.2 billion 

in the end of 2008. The US debt to GDP ratio (a coarse measure of leverage of the economy 

as a whole) rose to an enormous 333.8%, or USD 47.4 trillion (includes domestic financial 

and foreign debt), by 2008
5
. As total debt continues to grow faster than GDP, the economy 

continues to leverage, while the estimation of derivatives' contribution to the economy in 

terms of share of GDP, employment and overseas earnings is far from straightforward. 

 

Components of the US Financial Crisis 

 In the 4
th

 quarter of 2008, US banking industry posted a net loss of USD 26.2 billion, the 

first quarterly deficit since 1990, while total assets of the US banking industry accounted for 

USD 4.67 trillion
6
. In 2009, total writedowns by global banks accounted for over USD 1.2 

trillion, which have triggered a surge in the cost of credit, cutting off access to capital for 

consumers and companies
7
. Since ―the credit crunch‖ began in mid-2007, US and European 

banks have reported more than USD 700 billion of writedowns and losses attributable to 

mortgages, CDOs and CDS, other derivatives and structured investment vehicles, as well as 

credit losses from consumer loans
8
. The value of global financial assets including stocks, 

bonds and currencies fell by approximately USD 50 trillion in 2008, equivalent to a year of 

world gross domestic product, according to an Asian Development Bank report
9
. 

What did really happen to cause these negative developments? The whole process started 

with the crisis of credit in the US. 

“The Credit Crunch” Chain 

The crisis of credit was based on the following chain that brought together mortgage 

brokers, lenders, homeowners, investment banks and investors:  

a) In December 2000, in view of the dot-com bust, the Federal Reserve System (FED) 

lowered interest rates from 6.5% to 1% to keep the economy strong
10

. 

b) 1% was a very low return on investment at the time, and the investors started to look 

for new options. At the same time, banks borrowed from FED at 1%. Coupled with 

                                            
2 Bank for International Settlements. Quarterly Reviews. International banking and financial market developments [link]. 

BIS, 2009 [seen 2 March 2009]. Available at: http://www.bis.org/publ/qtrpdf/r_qt0812.pdf, 

http://www.bis.org/publ/qtrpdf/r_qa0906.pdf.  
3 i bid [seen 2 July 2009].  
4 Securities Industry and Financial Markets Association. Global CDO Market Issuance Data. Quarterly Research [links]. 

SIFMA, 2009. Available at: http://www.sifma.org/research/pdf/CDO_Data2008-Q4.pdf, 

http://www.sifma.org/research/pdf/RRVol4-8.pdf. 
5 Harrison, E. Chart of the day: Total US Debt [link]. Credit Writedowns, 2008 [viewed 20 February 2009]. Available at: 

http://www.creditwritedowns.com/2008/08/chart-of-day-21-aug-2008-total-us-debt.html. 
6 E-Commerce Journal. 1,816 U.S. banks with total assets of $4.67 trillion are at risk of failure [link]. ECJ, 2009 [viewed 13 

March 2009]. Available at: http://www.ecommerce-

journal.com/news/14497_1_816_u_s_banks_with_total_assets_of_4_67_trillion_are_at_risk_of_failure 
7 Harrison, E. Credit Writedowns [link]. CW, 2008 [viewed 20 February 2009]. Available at: 

http://www.creditwritedowns.com.    
8 Thomson Reuters. European writedowns and credit losses [link]. Reuters, 2009 [viewed 2 April 2009]. Available at: 

http://uk.reuters.com/article/UK_SMALLCAPSRPT/idUKN0238922920090205.  
9 Adam, Shamim. Global Financial Assets Lost $50 Trillion Last Year, ADB Says [link]. Bloomberg, 2009 [seen 1 April 

2009]. Available at: http://www.bloomberg.com/apps/news?pid=20601087&sid=aZ1kcJ7y3LDM&refer=worldwide. 
10 Shostak, F. The Fed Did It, and Greenspan Should Admit It [link].LewRockwell.com, 2009 [seen 2 March 2009]. 

Available at: http://www.lewrockwell.com/orig9/shostak6.html. 

http://www.bis.org/publ/qtrpdf/r_qt0812.pdf
http://www.bis.org/publ/qtrpdf/r_qa0906.pdf
http://www.sifma.org/research/pdf/CDO_Data2008-Q4.pdf
http://www.sifma.org/research/pdf/RRVol4-8.pdf
http://www.creditwritedowns.com/2008/08/chart-of-day-21-aug-2008-total-us-debt.html
http://www.ecommerce-journal.com/news/14497_1_816_u_s_banks_with_total_assets_of_4_67_trillion_are_at_risk_of_failure
http://www.ecommerce-journal.com/news/14497_1_816_u_s_banks_with_total_assets_of_4_67_trillion_are_at_risk_of_failure
http://www.creditwritedowns.com/
http://uk.reuters.com/article/UK_SMALLCAPSRPT/idUKN0238922920090205
http://www.bloomberg.com/apps/news?pid=20601087&sid=aZ1kcJ7y3LDM&refer=worldwide
http://www.lewrockwell.com/orig9/shostak6.html
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general surpluses from Japan, China and the Middle East, the borrowing became easy 

and there was a lot of cheap credit, which caused the excessive use of leverage. 

c) Mortgage brokers connected borrowers to lenders. Lenders gave out mortgages and 

received commission.  

d) Then investment bankers bought these mortgages, packed them into mortgage-backed 

securities CDOs (securitisation
11

) – and sold tranches carrying different levels of risks 

to investors, whereas safe tranches were ranked as AAA and insured with CDS, 

medium – BBB, the most risky were left unmarked, but provided higher return to 

investors agreeing to take on the associated risk. Unfortunately credit rating agencies 

failed to adequately account for large risks (like a nationwide collapse of housing 

values), when rating CDOs and other asset-backed securities, and in October 2008 

admitted that their ―methodology‖ of ranking mortgage-backed securities from end of 

2005 to 2008 failed.  

Why ranking agencies failed to adequately assess these instruments? It did not happe for 

the first time in the history of structured finance – former Wall Street trader Frank Partnoy 

gives numerous examples of how banks can mask true nature of structured products with 

complex packaging in his famous ―F.I.A.S.C.O.‖ Complex CDOs were very popular in the 

late 1980s-early 1990s, also packaged as AAA-paper with hidden exposure to emerging 

markets FX rates, as well as other complex products. At the time, CDOs were also insured – 

by Freddie or Fannie, AIG… The latter, for instance, drove revenues from USD 737 million 

to over USD 3 billion in about five years on insuring CDOs through CDS
12

. CDS volume 

reached over USD 441 billion out of USD 1 trillion of AIG‘s assets. Evidently, AIG believed 

that it would have to cover the insured in insignificant amounts... But when foreclosures rose 

and Lehman collapsed, AIG had to pay more than USD 123 billion on its CDS obligations. 

AIG‘s bailout was soon to follow, yet again demonstrating another major shift from the free 

market theory.  

a) At some point, brokers could find no new deals – everyone, who qualified for a 

mortgage, already had one.  

b) Since house prices were rising, there was little risk in lowering standards of issuing 

mortgages – if homeowners defaulted, the lender or the owner of the mortgage loan 

would get houses that were rising in value. By 2006, there were USD 1.2 trillion 

subprime mortgage originations, of which 80% was securitised – low-quality loans 

became parts of mortgage-backed securities CDOs, while banks and investors were 

considerably increasing their exposure to these instruments
13

.  

Why did banks securities? With securitisation, both assets and liabilities were removed 

from their balance sheets, requiring less equity capital to operate (so called ―regulatory 

arbitrage‖) – handy enough, when capital requirements for mortgages are high. At the same 

time, subprime mortgages were short-term; they featured a step-up rate creating a strong 

incentive to refinance and a prepayment penalty – an incentive not to refinance early. The 

whole process was tied to the housing prices.  

 Considering low creditworthiness of subprime borrowers, most of them started to 

default. Defaults, in turn, created increased supply of houses and caused plunge in prices.  

a) Banks as major buyers of low risk tranches appeared to be holding CDOs full of 

worthless houses. When it became clear that losses on mortgages could cause losses 

                                            
11 Securitisation is a structured finance process that involves pooling and repackaging of cash-flow-producing financial assets 

into securities, which are then sold to investors. 
12 Gethard, G. Falling Giant. A Case Study of AIG [link]. Investopedia, 2009 [seen June]. Available at:  

http://investopedia.com/articles/economics/09/american-investment-group-aig-bailout.asp?viewed=1.  
13 Gorton, G. The Subprime Panic [link]. Scientific Commons, 2009 [viewed 28 January 2009]. Available at: 

http://en.scientificcommons.org/37968524.  

http://investopedia.com/articles/economics/09/american-investment-group-aig-bailout.asp?viewed=1
http://en.scientificcommons.org/37968524
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on the securitisation tranches being held, they were forced to increase capital and to 

write down the value of assets. They stopped lending to each other and increased the 

cost of borrowing to other institutions. As the lack of liquidity started to impact other 

industries, the liquidity crunch developed into the credit crunch.  

b) Warehousing of CDOs and mortgage-backed securities is another important 

component of the problem – much of the banks‘ writedowns attributed to such 

warehousing. Why would the banks had to repair their balance sheets, if the ―problem 

instruments‖ were off-balance in their essence?  

c) Given privacy of such contracts, no one actually knew, who owned CDOs (or the 

related mortgage-backed securities) and how many, due to the length of the chain. 

Investors and financial firms lost hundreds of billions of dollars as part of this housing 

and corporate loan meltdown as they purchased solid tranches of mortgage-backed 

securities, CDOs, etc.  

A major factor in the growth of CDOs was introduction of Gaussian copula model by 

David X. Li in 2001, which allowed for the rapid pricing of CDOs based on the price of 

related CDS. The model is now severely criticised as ―the formula that killed Wall Street‖. 

This formula assumed that the price of CDS was correlated with and could predict the correct 

price of mortgage-backed securities. The simplification of the approach was based on 

modelling default correlation without using historical default data (as actual defaults are rare 

in the real world and are hard to assemble), but market data (historical prices) from the CDS 

market.  

Li's copula function was used to price hundreds of billions of dollars' worth of CDOs filled 

with mortgages. But CDS had been in existence for nearly a decade – since 1997, a period, 

when house prices soared and default correlations were very low. But when the home values 

started falling across USA, correlations soared. Bankers securitising mortgages most probably 

knew that their models were highly sensitive to house-price appreciation and if it ever turned 

negative on a national scale, a lot of bonds that had been rated AAA by copula-powered 

computer models would blow up, but no one was willing to stop the process.  

At the same time, complex instruments as such do not create problems, e.g. CDOs first 

appeared back in 1987 and was in use since that time. Investors, in turn, should have the right 

to risk and there should be no obstacles to, as long as they risk with their own money. The 

problem with the banks and other institutions was the very fact that they were greedy enough 

to take on toxic assets on their own books (despite these being off-balance sheet) and on their 

branded funds (impacting their brand in case of collapses) – not the fact of packaging toxic 

assets and selling them itself. Essentially, instead of spreading their credit risk onto many 

unrelated investors, they increased it by adding leverage and putting it on their own books. 

―Guns don‘t kill people, people kill people‖
14

. 

It is considered that the subprime crisis began in 2006, when housing prices started to 

decline after the peak in 2005. Increased default rates in late 2006 among US homeowners led 

to a subsequent crisis for the subprime, CDO, mortgage, credit, hedge fund, foreign bank and 

other markets. 

The financial crisis itself began in July 2007, when the TED spread – the difference 

between the interest rates for 3-month US Treasuries contracts and the 3-month Eurodollars 

contract as represented by Libor, the indicator of perceived credit risk in the general economy 

– reached record 4.65% in October 2008 and the difference between 3-month Libor and the 

yield on a virtually risk-free 3-month Treasury bills rose sharply several times indicating on 

increasing doubts about the financial health of banks.   

Losses in the US equity markets then followed a cascade along correlation of various 

stocks in the S&P 500 and NASDAQ 100 although the equity markets did not originate or 

                                            
14 Partnoy, F. F.I.A.S.C.O. The Inside Story of a Wall Street Trader. New York: Penguin Group Inc., 1999. 
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perpetuate the crisis. The collapse in the US market revealed a complex and collective 

systemic collapse of the financial system, which spread as its extent became more recognised 

and affected the credit or demand for sectors across the economy. This correlation rose with 

the increased volatility
15

. 

In December 2008, the National Bureau of Economic Research officially declared that the 

US economy had entered recession 12 months ago
16

. 

3.2. Components of the Global Financial Crisis 

As stock markets worldwide crashed and entered a period of high volatility, and a 

considerable number of banks, mortgage lenders and insurance companies failed in 

September-October 2008, the crisis deepened. Many financial institutions in Europe also 

faced the liquidity and capital adequacy problem. The American and European governments 

devised plans to rescue distressed financial institutions and infuse capital into major banks. In 

2008-2009, much of the industrialised world entered into a deep recession. 

Economist Nouriel Roubini comprehensively explained this phenomenon in January 2009. 

Subprime mortgage defaults triggered the broader global credit crisis, but were part of 

multiple credit bubble collapses. There were many bubbles, and they extended beyond 

housing in many countries to commercial real estate mortgages and loans, to credit cards, auto 

loans, and student loans. There were bubbles for the securitised products that converted these 

loans and mortgages into complex, toxic, and destructive financial instruments. And there 

were still more bubbles for local government borrowing, leveraged buyouts, hedge funds, 

commercial and industrial loans, corporate bonds, commodities, and CDS. Over the last 

decade, a sequence of rapid debt expansion occurred – dot-com, equity, housing, and 

commodity... As the US economy shrank, the entire global economy went into recession. The 

current crisis can also be considered as the crisis of globalisation. Simply for the reason that 

world economies are so interlinked and deeply integrated, the chain reaction was so rapid. 

Fast-growing developing countries with underdeveloped financial systems were exporting 

savings to the developed world for packaging and re-export to them in the form of financial 

products
17

. 

3.3. Components of the Financial Crisis in Latvia  

 The derivatives market of Latvia is underdeveloped in comparison with other major 

markets (USA, UK, Sweden, etc.). The size of the market is tiny and active trading takes 

place in Northern Europe. The demand for local assets is very low, the liquidity and volume 

of trades – either. Therefore, problems in Latvia are rooted in other areas. 

The global recession impacted on Latvia throughout 2008. At the same time, the peak of 

the crisis coincided with the slowdown of the Latvian economy, which had experienced the 

rapid growth of GDP for the previous three years attributed to accessibility of credit resources 

that channelled funds into non-tradable industries, such as real estate and retail, and fuelled a 

consumption boom in the country alongside with soaring wages. 

During the dynamic growth period between 2000 and 2007, Latvian banks issued 

unjustifiably large amount of loans to private entities – over LVL 60 billion, which accounts 

for nearly 70% of total banks assets
18

. The Financial Capital Market Commission did nothing 

to control the inflow of funds to the country and to stop year-on-year increasing debt 

                                            
15 Smith, R. The Spread of the Crisis [link], Personal Webpage, 2009 [viewed 21 April 2009]. Available at: 

http://reggiesmithsci.googlepages.com/creditcrisis.    

16 Wikipedia. Global Financial Crisis [link]. Wikipedia Online, 2009 [viewed 21 March 2009]. Available at:  

http://en.wikipedia.org/wiki/Global_financial_crisis_of_2008%E2%80%932009.    

17 Roubini, N. Warning: More Doom Ahead [link]. Foreign Policy, 2009 [viewed 21 March 2009]. Available at: 

http://www.foreignpolicy.com/story/cms.php?story_id=4591. 
18 Association of Latvian Commercial Banks. Industry Statistics [link]. LKB, 2009 [viewed 5 March 2009]. Available at: 

http://www.bankasoc.lv/lka/statistika/nozare/article.php?id=608769. 

http://reggiesmithsci.googlepages.com/creditcrisis
http://en.wikipedia.org/wiki/Global_financial_crisis_of_2008%E2%80%932009
http://www.foreignpolicy.com/story/cms.php?story_id=4591
http://www.bankasoc.lv/lka/statistika/nozare/article.php?id=608769
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financing. Due to total absence of regulation, competition among banks rose. Even being 

aware that the model was ineffective, most banks did not limit crediting during the boom, 

fearing to loose market share. The Government is also criticised for failing to make extra 

reserves, when GDP enjoyed double-digit growth in 2005-2007.  

4. Primary Research Results 

In general, primary research results coincided with the analysis of secondary sources 

less some minor exceptions. The most important questions are outlined below. 

Respondents were allowed to mark more than one answer.  

Answering the question ―What do you consider the main cause/key causes of the global 

financial crisis are?‖ most of respondents marked ―US FED monetary policy in 2000-2004 

and availability of cheap credit‖ and ―Creation of subprime mortgages‖ (27 points out of 212 

posted answers, or 13%) followed by ―Lack of regulation of the derivatives market‖, 

―Overleveraging of economies‖, and ―A set of local economic bubbles‖ (26 points, or 12%) – 

see Figure 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: What are the main causes of the global financial crisis? 

The majority of respondents think that US Government and FED must bear the 

responsibility for the cause(s) of the crisis as they failed to properly regulate the derivatives 

market – 26%, or 34 out of 132 posted answers. 27 respondents think that credit rating 

agencies must bear this responsibility (Figure 2). 

Most of respondents consider that unwise economic policy of the Latvian Government 

during the dynamic growth period between 2000 and 2007, uncontrolled real estate and 

consumption boom as well as poor Central Bank‘s policies caused the current economic crisis 

in Latvia. ―Aggressive credit policy of Latvian banks and inflow of cheap credit‖ also 

received substantial amount of points (see Figure 3). 



JOURNAL OF BUSINESS MANAGEMENT 

 

82 
 

 

 

 

 

 

 

 

 

 

 

Figure 2: Who must bear the responsibility for the cause(s) of the crisis? 

 

Figure 3: What do you consider caused the current economic crisis in Latvia? 

Main Conclusions 

1. Key triggers of the global financial crisis are embedded in the structured derivatives 

market of the US, but it is a combination of factors that matters: 

 The formula of ―the credit crunch‖ is the sum of: creation of low-quality mortgages, 

subprime securitisation and ensuing regulatory arbitrage, long-term increase in housing 

prices, human factor – profit maximisation at any rate, lack of regulation in the use of CDOs 

and CDS as off-balance sheet instruments, Li‘s copula function, ―wrong methodology‖ of 

credit rating agencies, highly leveraged balance sheets of the banks due to warehousing of 

―toxic assets‖ and massive exposure to the instruments; resulting bankruptcies of subprime 

borrowers and plunge in house prices. 

 The US financial crisis comprised: ―the credit crunch sum‖ plus huge indebtedness of the 

US economy, the US equity markets plunge, highly increased volatility, loss of confidence 

and trust in banking.     

 Components of the global financial crisis include: overleveraging and deep mutual 

integration of world economies, multiple credit bubble collapses, – put another way, macro- 

and microeconomic imbalances and local market failures. 

2. By buying CDS, banks transferred vast amount of resources from reserves or 

impairment allowances to liquid assets that brought additional income. In the context 
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of the crisis, credit risk and valuation principles were crucial since underlyings were 

forms of credit, but marking-to-market method and Guassian Copula formula 

massively relied on to rapidly value CDOs based on the price of related CDS failed.  

3. Excessive and uncontrolled use of these instruments given favourable US housing 

market conditions is the underlying reason of the extraordinary events we had been 

witnessing – not the instruments per se, as products of financial innovation. A simple 

vanilla option is comparable to a 6-bullet revolver, while a CDO is more like a 

guiding missile. Yet both of them can kill and both of them need to be fired. 

4. Banks themselves warehoused substantial amounts of toxic assets on their books 

despite these being off-balance; instead of spreading risks onto unrelated investors 

they increased it by adding leverage and putting it on their own books. Educated 

bank managers failed to see obvious problems with leveraged lending. Why? The 

answer is very simple – their pay was directly related to how many mortgages they 

approved and how many structured deals they closed, i.e., ―the principle-agent‖ 

problem.  

5. In conditions of free markets, the bailouts of such banks as Bear Stearns and Merrill 

Lynch would not be necessary as the free market theory could fix the derivatives 

problem – failed businesses serve as glaring examples of improper derivatives use 

and increase financials‘ internal regulation. At the same time, since most firms were 

bailed out, does this serve as a green light to future derivatives‘ misuse?  

6. Components of the financial crisis in Latvia are: aggressive credit policy of Latvian 

banks (mainly, Scandinavian), unwise economic policy of the Latvian Government in 

2000-2007 – it failed to prevent the economy from overheating, uncontrolled real 

estate, speculative and consumption boom, poor Central Bank‘s policies, especially 

in relation to the local currency peg to euro. Latvia‘s economy remains unbalanced 

and opened to external shocks. 

Recommendations 

1. To impose higher capital standards for banks using CDOs, mortgage-backed 

securities, CDS and other structured derivatives – it might decrease the rate of return 

on capital, but could absorb potential losses. 

2. Financial institutions must maintain strict lending policies with no allowances of 

subprime mortgage lending in future.  

3. Banks have to accumulate excess cash during growth periods to back up future cyclic 

downfalls. 

4. Higher margin requirements can be introduced for OTC contracts by regulatory 

bodies. 

5. Exchanges should reduce speculative capital in financial markets in the near-term. 

For instance, to decrease leverage ratios so that assets were mostly purchased on 

own, but not borrowed funds. 

6. To delegate backing trades and absorbing losses in case of a dealer failure to 

clearinghouses for financial derivatives. 

7. Financial supervisory authorities might require transparency for OTC deals from 

institutions and large investors participating in the market, including disclosure of 

details by request and regularly reporting. Strict reporting should be applied to all 

CDS and CDO market participants, in particular. 

8. In order to reduce the volume of OTC market and to increase transparency, to 

relocate trading of most of derivatives, including swaps, to exchanges or electronic-

trading platforms. 

9. Financial supervisory authorities should introduce limits for warehousing and limit 

the practice of regulatory arbitrage. 
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The introduction of the requirements of the Basel 2 agreements for Latvian commercial 

banks to estimate their capital adequacy has changed the approaches to credit risk evaluation. 

On the one hand, it enabled commercial banks to apply different economic models and 

methods of credit risk evaluation. On the other hand, it has created new problems connected 

with the formation of the banks credit portfolio.   

The aim of the research is to analyze the methods of credit risk assessment according to 

the requirements of the Basel Committee and to develop recommendations on introducing 

these methods in the practice of Latvian commercial banks and their customers.   

Tasks of the research: 

 to investigate the essence of the standardized approach to credit risk assessment;  

 to compare Basel 1 and Basel 2 approaches to credit risk evaluation; 

 to investigate the essence of the credit risk assessment approach based on internal 

ratings;  

 to identify the advantages and disadvantages of the approaches of credit risk 

assessment;  

 to analyze the process of introducing the new approaches to credit risk assessment in 

the practice of  Latvian banks. 

The Basel 2 agreement gives the banks the possibility to use two approaches of the 

evaluation of credit risk in commercial banks: 

1) standardized approach  

2) internal ratings based approach/IRB/ [1].  

The standardized approach suggests determining the credit risk based on the external 

evaluations (external ratings), which are assigned by the international rating agencies. The 

Financial Commission of Latvia (FCMC) has officially acknowledged the right to use such 

international rating agencies as Fitch Ratings, Standart & Poor’s Rating Service, Moosy’s 

Investor Service [5; 7].  

In accordance with the determined rating a corresponding level of credit quality is set 

(from1 to 6) both for long-term and short-term ratings (table 1).    

In accordance with the standardized method the credit risk level is set from 0% to 150% 

depending on the category of borrowers and on the quality of bank assets and off-balance 

liabilities [3].  

In the process of the research it was established that the following categories of deals in 

Latvian commercial banks are most liable to credit risk [8]: 

 claims to Central governments and Central banks; 

 claims to Credit institutions; 

 claims to Corporations; 

 retail portfolio; 

 claims secured by real estate mortgage; 

 overdue claims.  

 

mailto:natalia@rsebaa.lv
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Table 1: Accordance of the external rating to the credit quality 

Accordance of 

the rating to 

the credit 

quality 

 

Credit 

risk 

level  

Moody‟s 

Investor Service  

Standard & 

Poor‟s Ratings 

Services  

 

Fitch  

Ratings  

 

 

Long-term 

rating 

1 From Aaa to Aa3  From AAA to 

AA-  

From AAA to AA- 

2 From A1 to A3  From A+ to A-  From A+ to A- 

3 From Baa1 to 

Baa3  

From BBB+ to 

BBB- 

From BBB+ to 

BBB- 

4 From Ba1 to Ba3  From BB+ to BB- From BB+ to BB- 

5 From B1 to B3  From B+ to B-  From B+ to B- 

6 Caa1 and below  CC+ and below  F-1+, F-1 

 

 

Short-term 

rating 

1 P-1 A-1+, A-1 F-2 

2 P-2 A-2 F-3 

3 P-3 A-3 F-3 and below  

4 NP B-1, B-2, B-3, C   

5    

6    

 

The evaluations of credit risk level for the claims to Central governments and Central 

banks 

Firstly, credit risk level is set depending on the external ratings assigned to Central 

governments (table 2).      

Secondly, for the EU member-states Central banks and Central governments credit risk 

level in their national currency is set at 0 %.  

Thirdly, the claims to the European Central Bank are evaluated at 0 % risk level.    

Fourthly, the claims to Central governments and Central banks of the countries with no 

external rating, the credit risk level are set at 100%.  

What are the differences between the requirements of Basel 1 and Basel 2 in the 

assessment and measurement of credit risk level for Central governments and Central banks?   

1) In accordance with the Basel 1 agreement all claims to Central governments and 

Central banks of zone ‗A‖ countries, regardless of the currency, were evaluated at 0% 

risk level. Basel 2 suggests a differentiated approach depending both on the assigned 

rating and the kind of currency.  

2) In accordance with the Basel 1 agreement all claims to Central governments and 

Central banks of zone ―B‖ countries (with the exception of those denominated in 

national currency) were evaluated at 100% risk level. Basel 2 suggests a differentiated 

approach depending on the assigned rating to a country. However, it does not consider 

the differences in the kinds of currency.  

3) Basel 2 does not consider differences in the kinds of currency in reference to such 

countries as the USA, Australia, Japan, Canada, Switzerland as these countries legal 

documents contain equal to Basel commission requirements. Risk level in the claims 

to Central governments and Central banks of these countries only depends on the 

rating assigned to the country (see table 3).     
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Table 2: Risk level for claims to Central government and Central banks depending on 

the external ratings  

Fitch 

Ratings 

AAA to 

AA- 

A+ to A- BBB+ to 

BBB- 

BB+ to 

BB- 

B+ to B- CCC+ 

and 

below 

Standard & 

Poor‟s Ratings 

Services 

AAA to 

AA- 

A+ to A- BBB+ to 

BBB- 

BB+ to 

BB- 

B+ to B- CCC+ 

and 

below 

Moody‟s 

Investor Service 

Aaa to 

Aa3 

A1 to A3 Baa1 to 

Baa3 

Ba1 to 

Ba3  

B1 to B3  Caa  

and 

below  

Credit quality 

degree 

1 2 3 4 5 6 

Risk level 0% 20% 50% 100% 100% 150% 

Minimal 

coverage of 

credit risk by a 

bank capital 

 

0% 

 

1,6% 

 

4% 

 

8% 

 

8% 

 

12% 

 

Table 3: The differences between the requirements of Basel 1 and Basel 2 in the 

evaluation of credit risk level for Central government and Central banks  

Countries  Basel 1 Basel 2 

Zone  Level of 

risk 

External 

rating  

Risk level for 

claims to EU-

members-states in 

national currency  

Risk level for 

claims in other 

currency  

Poland  A 0% A- 0% 20% 

Hungary  A 0% BBB+ 0% 50% 

Estonia A 0% A 0% 20% 

Austria A 0% AAA 0% 0% 

Australia A 0% AAA - 0% 

Turkey A 0% BB- - 100% 

USA A 0% AAA - 0% 

Russia B 100% (in 

national 

currency – 

50%) 

BBB+ - 50% 

Ukraine B 100% (in 

national 

currency – 

50%) 

BB- - 100% 

Singapore B 100% (in 

national 

currency – 

50%)  

AAA - 0% 

 

Credit risk level evaluation for claims to Credit Institutions   

 

All deals with Credit Institutions are divided into three groups: 

1) short-term deals with primary term up to 3 months;  

2) long-term deals with primary term more than 3 months; 
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3) short-term deals (up to 1 year) with the remaining term up to 3 months which are 

denominated in the currency of the EU member-states. 

Short-term deals with primary term up to 3 months, which are evaluated at 20% risk [3].  

 

For long-term and short-term deals with primary term more than 3 months risk level one 

grade higher than the risk level assigned to Central government of the corresponding bank is 

applied (table 4). 

 

Table 4: Evaluation of credit risk for claims to Credit Institutions  

Fitch 

Ratings 

AAA to 

AA- 

A+ to A- BBB+ to 

BBB- 

BB+ to 

BB- 

B+ to B- CCC+ 

and below 

Standard & 

Poor‟s 

Ratings 

Services 

AAA to 

AA- 

A+ to A- BBB+ to 

BBB- 

BB+ to 

BB- 

B+ to B- CCC+ 

and below 

Moody‟s 

Investor 

Service 

Aaa to 

Aa3 

A1 to A3 Baa1 to 

Baa3 

Ba1 to 

Ba3  

B1 to B3  Caa  

and below  

Credit quality 

degree 

1 2 3 4 5 6 

Risk level of 

Central 

government  

 

0% 

 

20% 

 

50% 

 

100% 

 

100% 

 

150% 

Risk level of 

Credit 

Institutions   

 

20% 

 

50% 

 

100% 

 

100% 

 

100% 

 

150% 

Minimal 

coverage of 

credit risk by  

a bank capital 

 

1,6% 

 

4% 

 

8% 

 

8% 

 

8% 

 

12% 

   

For short-term deals ( up to 1 year) with remaining term up to 3 months which are 

denominated in the currency of the EU member-states risk level one grade higher than that 

assigned to the governments of these states is determined [3;5]. 

100% risk level is assigned to unrated credit institutions.    

The table 5 shows credit rating assigned to credit institutions (banks) depending on the 

term and the kind of currency.  

 

Credit risk level evaluation for claims to Corporations   

The risk level is established depending on the external ratings assigned to a corporation 

(enterprise) and the degree of the credit quality. For corporations (enterprises) credit risk level 

could be established afrom 20% to 150%.   

The table 6 shows the process of how the risk level of corporations is assigned and also 

how minimal requirements of capital for credit risk coverage are established.  
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Table 5: Credit risk assignment to Credit Institutions depending on term and currency [9]  

 

Countries  

 

Rating 

assigned 

to 

country  

 

Credit 

Institutions 

(Commercial 

banks)  

Risk level assigned for claims to Credit 

Institutions (banks)  

Primary 

term < = 3 

mounts  

Primary 

term > 

3 mounts 

Remaining term 3 

mouth and less (for 

claims to EU-

members-states in 

national currency)    

Hungary BBB+ Magyar 

Cetelem 

 Bank  

20% 100% 20% 

Estonia A Hansapank 20% 50% 20% 

Latvia BBB+ SEB bank 20% 100% 20% 

Austria AAA Oberbank AG 20% 20% 20% 

Australia AAA AMP Bank 20% 20% - 

USA AAA Bank of  New 

York  

20% 20% - 

Russia BBB+ Alfa Bank  20% 100% - 

Ukraine BB- FINEKSIM    20% 100% - 

Argentina  B+ Banko de 

Cuidaci  

20% 100% - 

 

Table 6: Evaluation of credit risk for claims to Corporations  

Fitch 

Ratings 

AAA to 

AA- 

A+ to 

A- 

BBB+ to 

BBB- 

BB+ to BB- B+ to B- CCC+ 

and below 

Standard 

& Poor‟s 

Ratings 

Services 

AAA to 

AA- 

A+ to 

A- 

BBB+ to 

BBB- 

BB+ to BB- B+ to B- CCC+ 

and below 

Moody‟s 

Investor 

Service 

Aaa to 

Aa3 

A1 to 

A3 

Baa1 to 

Baa3 

Ba1 to Ba3  B1 to B3  Caa  

and below  

Credit 

quality 

degree 

1 2 3 4 5 6 

Risk level 20% 50% 100% 100% 150% 150% 

Minimal 

coverage of 

credit risk 

by a bank 

capital 

 

1,6% 

 

4% 

 

8% 

 

8% 

 

12% 

 

12% 

 

If the risk level assigned to corporations (enterprises) is 50%, the minimal requirement of 

capital for the credit risk coverage will be 4%.   

If the risk level assigned to corporations is 100%, the minimal requirement of capital for 

the credit risk coverage will be 8%.  

 If the risk level assigned to corporations is 150%, the minimal requirement of capital for 

the credit risk coverage will be 12%.  

The risk level of enterprises-borrowers with no external rating is set at 100%. However, if 

an enterprise is unrated, but the rating of the country, that it belongs to, is CCC+ and lower 
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(or Caa and lower) which means the country risk level at 150%, then the risk level of the 

given enterprise will also be 150%.   

The difference between the agreements of Basel 1 and Basel 2 in the evaluation of credit 

risk level of corporations (enterprises) is shown in the table 7.  

 

Table 7: The differences between the requirements of Basel 1 and Basel 2 in the 

evaluation of credit risk level for Corporations [9]  

Name of Corporations  Basel 1 Basel 2  

Level of risk External rating Level of risk 

Esti energia  100% A- 50% 

Ericson 100% BBB- 100% 

Electrolux  100% BBB+ 100% 

Basf AG 100% AA- 20% 

―BezRt‖ Ltd (registered 

in Latvia)  

 

100% 

 

Unrated  

 

100% 

―BezR‖ Ltd (registered in 

Ecuador, rating of 

country CCC+) 

 

100% 

 

Unrated 

 

150% 

 

Thus, if according to Basel 1 all corporations regardless of their rating were assigned 100% 

risk level, according to Basel 2 the risk level is established depending on the rating assigned 

to the corresponding corporation (enterprise). For example, ―Esti Energia‖ enterprise has the 

external rating ―A‖. That means that the risk level of this enterprise will be 50% (earlier it was 

100%) ―Basf AG‖ enterprise has the rating ―AA‖. That means that its risk level is evaluated  

at 20% (earlier it was evaluated at 100%). 

Credit risk level evaluation for retail portfolio  
Retail portfolio makes up a special category of bank assets. Physical entities and the 

majority of small and middle-sized businesses belong to this group. In accordance with Basel 

2 agreement the risk level of retail clients is set at 75%.   

Credit risk level evaluation for claims secured by real estate  
For this category of deals in accordance with Basel 2 the risk level at 35% is set. 

According to Basel 1 it was 50% [1; 10].   

Credit risk level evaluation for overdue claims    

To assess the risk level of overdue claims (deals) the amount of created provisions and real 

iestate mortgage is taken into consideration. 

 Thus, for an unsecured overdue deal with a 90 and more defaulted days and the amount of 

created provisions less than 20%, the risk level will be set at 150%. In case there are more 

than 20% of created provisions, the risk level will be 100%.  

In case an overdue deal with more than 90 defaulted days is secured by real estate 

mortgage and more than 20% of created provisions, the risk level will be evaluated  at 50% 

[10, 133].     

The dependence of the risk level on the amount of created provisions and security in the 

form of real estate for overdue deals is shown in the table 8.    

The results of the research have shown that along with positive features (characteristics) 

the standardized approach based on the external ratings also has some shortcomings.  

Firstly, in cases of crediting unrated borrowers the credit risk level for a bank gets 

automatically raised (up to 100%).   
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Table 8: The dependence of the credit level on the amount of created provisions  

Kind of 

overdue claims 

Overdue 

payments 

terms 

Amount of 

provisions  

Level of risk  Minimal coverage of 

credit risk by a bank 

capital  

Unsecured part 

of an overdue 

claim 

More than 90 

days  

 

Less than 20% 

 

150% 

 

12% 

Unsecured part 

of an overdue 

claim 

More than 90 

days 

 

20% and more  

 

100% 

 

8% 

Overdue 

claims secured 

by real estate 

mortgage  

More than 90 

days 

 

20% and more 

 

50% 

 

4% 

Overdue 

claims secured 

by real estate 

mortgage  

More than 90 

days  

 

Less than 20%  

 

100% 

 

8% 

 

Secondly, the process of obtaining of credits for small and middle-sized businesses 

becomes more difficult as they do not have external ratings; 

Thirdly, the problem of concentration of credit transactions in separate segments of the 

credit market – mainly around banks and corporations with high rating.    

Fourthly, a borrower‘s credit history and its historical relationships with the bank are not 

taken into consideration.  

Fifthly, the mechanism for the decrease of credit risk by means of different kinds of 

securities (such as vehicles, material assets, securities, etc.) is not provided.  

 The internal rating based approach enables to remove the shortcomings of the 

standardized approach.  

Internal rating based approach allows a bank to use its own internal ratings system of credit 

risk assessment, based on historical experience of a bank and client‘s credit history. But this 

internal ratings system should be accepted by Supervisory body.     

According to the data given by the experts and the survey of the commercial banks of 

Latvia the introduction of Basel 2 requirements to assess the risk level of Latvian commercial 

banks will be implemented stage-by-stage. Along with this the proportion of banks applying 

the standardized approach and the internal rating based approach will be changing (table 9). 

At the end of 2008 the standardized approach was applied by 16 banks while only 5 banks 

had worked out the method of credit risk evaluation, based on the internal rating approach. It 

is expected, however, that in 2012 only 8 banks will apply the external ratings while 13 banks 

will be able to switch over to the credit risk evaluation based on internal ratings.  

In order to use the internal ratings based approach, banks have to take the following 

measures:  

 to develop the internal system of credit ratings, based on reliable information;  

 to collect and accumulate credit history about their borrowers;  

 to calculate the internal credit ratings; 

 to identify the difference between the requirements of the standardized approach and 

the requirements of the internal ratings based approach.    
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Table 9: The proportion of banks applying the standardized approach and the internal 

rating based approach  

Period of introduction 

of Basel 2 

requirements to credit 

risk evaluations 

Standardized 

approach (based on 

external rating) 

Internal rating based 

approach 

2007 3 banks 0 banks 

2008 16 banks 5 banks 

2009 15 banks 6 banks 

2010 13 banks 8 banks 

2011 12 banks 9 banks 

2012 8 banks 13 banks 

 

In their turn, bank‘s clients (businesses) – potential borrowers willing to obtain bank loans 

in the future – are recommended to take the following steps:  

 to analyze and assess their capabilities in strategy development, marketing, 

management and financial planning;  

 to identify their own weaknesses and to find ways to eliminate the existing 

shortcomings;  

 to use high liquidity collateral to reduce credit risk.   
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Abstract 

Recently rapid development of the Baltic States was evidently influenced by the increase of lending rate. In 

such conditions especially actual is the evaluation of the banks‘ credit risk and the commercial banks stability. 

The aim of the research is to examine the aspects of assessment and management of the credit risk in the 

Baltic commercial banks.  

Management of the credit risk is a keystone of risk management in the banking area. Finance institutions 

have to be able to govern the credit risk at the level of whole lending base as well as at the level of individual 

borrowers and concrete credit form. 

Modern credit risk management theory establishes four credit risk dimensions that define the credit risk 

value: 

1. Probability of Default – disability of the borrower to meet his engagements; the probability of borrower‘s 

insolvency during the contract period; 

2. Exposure at Default; 

3. Loss Given Default; 

4. Maturity – the time left until debt coverage. 

The change for the worse of the macroeconomic situation in the Baltic States (economic development quick 

rise, growth of the unemployment level, still high inflation level) influenced the borrowers‘ insolvency 

negatively. Quick fall of the lending base quality could be observed especially well in the Latvian commercial 

banks. 

Keywords: credit risk, banks, risk management, borrower‘s insolvency, lending base quality, loss given 

default. 

 

Introduction 

The rapid development of the Baltic States has been evidently enhanced by the increase of 

lending rate. The evaluation of banking credit risk and the stability of commercial banks is 

especially topical in such conditions. Considering the last 30 years in banking industry, it is 

possible to conclude that the credit risk was the cause of banks‘ problems in Switzerland, 

Spain, the United Kingdom, Norway, Sweden, Japan, the USA. The depth of banking crisis 

varied depending on the credit risk concentration. Thus only small banks suffered in 

Switzerland, the United Kingdom, and the USA in the banking crisis of 1998-2000, but all 

banking system was influenced in Spain, Norway, Sweden, Japan and the USA in the banking 

crisis of the 1980ties. The state support was necessary in certain cases to improve the 

situation.  

Any business is connected with the risk. The higher the risk, the bigger the profit is. In 

order to avoid potential losses, the risk should be evaluated properly. As a matter of fact, any 

market assessment is relative, it is impossible to foresee everything; however, the maximum 

potential damage should be identified for each risk. 

In conditions of tough competition, inconsiderate policy of risks and stability could result 

in the crisis of the commercial bank system of the Baltic States. The object of the research is 

commercial banks operate in the Baltic states as financial institutions on the legal basis. The 

subject of the research is the credit portfolio of the Baltic commercial banks that is the main 

source of the credit risk.  

The aim of the research is to examine the aspects of the credit risk assessment and 

management in the Baltic commercial banks.  

The objectives of the research are the following: 
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 to evaluate the credit risk assessment practice, including assessing borrower‘s 

solvency evaluation models; 

 to assess the credit portfolio of the Baltic commercial banks. 

The sources of information are the laws of the Republic of Latvia, the Republic of Estonia, 

the Republic of Lithuania, the EU directives, the rules of supervising institutions of the Baltic 

states, the rules and decisions of the central banks of the Baltic States, scientific literature, the 

statistic data of the Baltic States, the proceedings of the scientific conferences, the Internet 

resources.  

Results of the research 

1. Credit risk and entrepreneurship 

In the conditions of the financial crisis business activities are risky and connected with 

overcoming uncertainty in the face of inevitable choice; in the conditions of uncertainty there 

is an opportunity to carry out quantitative or qualitative assessment of the probability of 

achieving a favourable result, as well as failures and deviations from the target.   

At the present situation it is worth examining a mutual dependency between the risk and 

profit. If entrepreneurs are ready to take risks in the conditions of uncertainty, it means that 

alongside the risk of having losses, there can be additional income, and it concerns banking 

business as well. 

The analysis of the risk classification of different authors shows that banking risks can be 

divided into internal, external and operational risks. External risks are not linked with a 

bank‘s activities, but internal risks are caused by insufficient concern of the banking 

management. An operational risk combines internal and external risks; it results from 

inadequate or unprofessional activities of employees, shortcomings of procedures and 

policies, problems in technological processes and from external events. [Kudinska M., 2008] 

Commercial banks account for 90% of the financial system of the Baltic States. Credit 

risk is the basic risk of loss that banks face in their asset transactions, consequently the 

assessment and forecast of this risk in the Baltic States is of utmost importance.  The studies 

of the credit risk became topical in the 80ties of the previous century due to the banking crisis 

in several European countries, Japan and the USA. Later the importance of this issue was 

strengthened by the banking crisis of the 2
nd

 half of 2008 and the beginning of 2009 in several 

banks of the USA, European countries as well as the Baltic States.  

In the majority of banks, different kinds of loans (mortgage loans, consumer credits) have 

resulted in the credit risk. However, banks increasingly face the credit risk due to other 

financial instruments, for example: 

 banker‘s acceptance; 

 security and bails; 

 deals with derivatives; 

 settlement of transactions for the deals with prepayment and pre-delivery. [Kudinska 

M., 2001] 

2. Theoretical aspects of credit risk assessment and management.  

Credit risk management is the keystone of risk management in the banking area. 

Financial institutions have to manage credit risks at the level of credit portfolio, individual 

borrowers, and settlements of transactions. The main aim of the credit risk management is to 

maximise a bank's risk-adjusted rate of return by maintaining expected level of losses within 

acceptable parameters and decreasing the dispersion of these losses. The credit risk 

management system should be linked with other financial risks particularly the market risk. 

The credit risk management involves several participants. The most important ones include 

legislative power, supervising institutions, shareholders, the board, financial managers, 

internal audit, external audit, community, banking associations.  
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The modern risk management theory determines four credit risk dimensions that define the 

credit risk value.  

1. Probability of Default; it is the disability of the borrower to repay his/her loan; the 

probability of borrower‘s insolvency during the contract period; 

2. Exposure at Default (EaD); 

3. Loss Given Default (LDD); 

4. Maturity (M). [Kudinska M., 2005] 

External rating and internal scoring systems are used to calculate the Probability of Default 

and a borrower‘s insolvency. Scoring is used to determine a company‘s or a borrower‘s credit 

ability and financial stability according to the scoring scale that is based on certain data of a 

company‘s performance or a potential borrower.  

According to the Financial and Capital Market Commission‘s (FCMC) External credit 

assessment institution recognition regulations, there are three recognized external credit 

assessment institutions: FitchRatings, Standard&Poor's Ratings Services, Moody's Investors 

Service Ltd. Analysing Estonian and Lithuanian legislative documents, the authors did not 

succeed in finding officially recognized credit rating agencies in these countries. As the above 

mentioned institutions are one of the major credit rating agencies worldwide, the authors have 

summarized the available data on credit ratings assigned to the Baltic Sates in Table 1.  

 

Table 1: Credit ratings of the Baltic States (as on  24.02.2009) 

Rating 

agencies 

Latvia Estonia Lithuania 

Long-

term 

Short-

term  

Long-

term 

Short-

term  

Long-

term 

Short-

term  

FitchRatings BBB- F3 A- F1 BBB+ F2 

Standard&Poor

's Ratings 

Services 

BB+ B A A-1 BB+ A-2 

Moody's 

Investors 

Service Ltd 

Baa1 n/a A1 n/d A2 n/a 

Sources: created by the authors and based on htpp://www.fitchratings.com; htpp://www.moodys.com; 

htpp://www.standardandpoors.com , 2009. 

In order to determine the value of the credit risk, it is necessary to know the measure of the 

risk of loss in the transaction, i.e. Exposure at Default (EaD). Exposure at Default depends on 

the profile of the risk of loss in the transaction (product type). In the case of classical bank 

loan settlements, Exposure at Default equals the total sum of a borrower‘s loan commitments. 

Exposure at Default of loans, securities, collaterals, guarantees, acceptances, unused credit 

lines, credit letters is the full balance sheet value of financial instruments. 

To become aware of the risk concentration in the system and to determine the ability of 

commercial banks to absorb losses caused by the potential shock in the conditions of the 

economic crisis, the institutions that regulate financial markets use stress testing method. 

Stress testing is carried out by central banks. Such credit risk parameter as the share of 

revenues of non-performing loans (RNL) in the balance of total loans is used. Stress tests 

involve different the credit risk increase scenarios, starting from 1 till 20% of share of RNL in 

the balance of total loans. The test results show the amount of RNL share growth which the 

existing equity of commercial banks could absorb. 

1. Assessment of the Baltic States‟ Credit Portfolio 

Lending transactions are the most popular services provided by commercial banks, and the 

main risk here is the credit risk. To assess the credit risk, it is necessary to analyse credit 

portfolio.  
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The total amount of lending base quality in million EUR given by the Baltic commercial 

banks is shown in Fig.1. It is possible to conclude that the amount of lending base quality in 

2004 was almost equal. Starting from 2005 Latvia becomes a leader increasing lending base 

quality by 57% and 56% in 2005 and 2006 respectively in comparison with the previous year. 

From the year 2006 Lithuania takes the leading position. Typically, the growth rate of lending 

base quality in 2008 decreased sharply. It is inevitably the consequence of the crisis in the 

Baltic States that became aggravated in the fourth quarter of 2008. At this moment lending 

transactions almost did not occur.  
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 Source: created by the authors from http://www.fktk.lv; http://www.lb.lt; 

http://www.bankofestonia.info, 2009 

Figure 1: Lending base quality in the Baltic States (mill. EUR) 

 

The lending base quality of the Baltic banks was the most essential part of assets, and 

obviously, the main source of asset increase. The share of lending base quality in the assets of 

all Baltic banks has increased during that period. The biggest share is in Estonia, and in 2008 

lending base quality accounted for 80% of all assets. 

One of the credit risk factors in the banking system is the time-limit of the loan. 60% - 

70% of all loans are given for the time period that is longer than 5 years. Basically these are 

mortgage loans in exchange of collateral. Besides, the time-limits become more extended that 

has a favourable effect on the development of the country and improves the welfare of the 

population, but increase banks‘ risks. According to the statistic data of the Baltic central 

banks, in the time period from 1995 to 2000 long-term loans accounted for only 3% - 20% 

from total lending base quality. 

The ratio between deposits and loans is an important indicator of the stability of banks. 

Continuous cash flow makes it possible for banks to give new loans with low interest rates 

and provide customers with money payments at the end of the deposit period.  

The analysis of the lending base quality in the Baltic commercial banks reveals the strategy 

of the stability of Estonian commercial banks. In 2007 and 2008, when Latvian and 

Lithuanian residents spent their savings thus decreasing the amount of deposits by 5-6%, 

Estonia promoted savings. Estonians were the first who started enthusiastic advertising 

campaigns offering accumulation insurance and Pension Scheme, 3
rd

 level.  Estonian 

commercial banks increased deposit amount by 86% in comparison with 2007. 

The analysis of loan-deposit ratio shows that Estonia has ―1‖, meaning that stable cash 

flow is ensured and loans are secured by deposits. The situation is critical in Lithuania, where 

lending base quality almost twice exceeds deposit amount. The reduction of deposit amount, 

as in Latvia and Lithuania, leads to the lack of sufficient liquid assets, which, in its turn, slows 

down giving loans since banks have not enough money to give as loans. The rapid slowdown 

of lending destabilizes and hampers economic development. 

http://www.fktk.lv/
http://www.lb.lt/
http://www.bankofestonia.info/
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Source: created by the authors from  http://www.fktk.lv; http://www.lb.lt; 

http://www.bankofestonia.info  , 2009 

Figure 2: Ratio between loans and deposits in the Baltic states 

 

The marking of assets is an important part of the lending process and the credit risk 

management. The credit risk should be incorporated in the price of credit product, i.e. credit 

price should cover average potential loss as a result of the credit risk. Recession has caused 

the rapid increase of debtors and banks inevitably work on reducing the credit risk. 

Consequently, the interest rate is raised by banks.  

The reserves enhance the ability of banks to overcome the losses. The appropriate amount 

of reserves is determined by the following features: lending history, collaterals, the quality of 

lending directives and procedures, the previous experience in administrating losses, credit 

portfolio growth, charging debts, changes in economic environment. According to the 

legislation of the Baltic States, assets are classified into standard assets, monitoring assets, 

substandard assets, doubtful and lost assets. Banks accumulate savings for doubtful debts. 

Thus to improve the liquidity and provide banks with additional financial resources for 

lending purposes, in 2008 the Bank of Latvia gradually decreased the compulsory amount of 

reserves: the banks‘ liabilities with the maturity of more than two years - from 8% till 3%, and 

other liabilities from 8% till 5%; the Estonian bank decreased the compulsory amount of 

reserves from 6% till 4%.  

The deterioration of the macro-economic situation in the Baltic States in 2008 (sharp 

slowdown of economic development, the increase of unemployment rate, continuously high 

inflation level etc.) influenced borrowers‘ solvency. The rapid decline of the credit portfolio 

quality was evident, especially in Latvian commercial banks. The share of loans with delayed 

payments (payments of the principal sum and/or interest) increased from 6.8% at the end of 

2007 till 15% at the end of 2008, including the share of loans with delayed payments of more 

than 90 days in credit portfolio at the end of December, 2008, reached 3.6% or LVL 599 

millions (at the end of 2007 – 0.8%). As the quality of credit portfolio was diminishing, 

banks‘ reserves created in the reference year for doubtful debts quadrupled, i.e. increased by 

LVL 284 millions, and at the end of the year reached LVL 367 millions. At the end of 2008 

reserves accounted for 2.2% of banking credit portfolio (see Fig. 3). 

At the end of 2008, the total credit portfolio of Latvian commercial banks was distributed 

in the following way: 94.8% of the credit portfolio was estimated as standard assets, 3% as 

monitoring assets, but 2.2% as substandard, doubtful and lost assets (cf: December 31, 2007 - 

99.2%, 04%, 04%, respectively). The ratio between reserves and loans, which were estimated 

as substandard, doubtful and lost, was 92.5% at the end of December (cf: December 31, 2007 

– 129.8%).  

 

 

http://www.fktk.lv/
http://www.lb.lt/
http://www.bankofestonia.info/
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Source: Home Page of the Bank of Latvia  http://www.bank.lv , 05.04.2009 

Figure 3: Loans with delayed payments of more than 30 days and reserve in % from credit 

portfolio (in Latvian commercial banks as on 31.12.2008) 

 

At the end of the year, the majority of loans with delayed payments for more than 90 days 

concentrated in loans which were given to residential households for obtaining property, and 

loans that were given to dealings with real estate, processing industry, construction, as well as 

loans for non-residents.  

 
 Source: created by the authors from  http://www.bankofestonia.info, 2009 

Figure 4: The ratio between delayed payments and credit portfolio in Estonian commercial 

banks (as on 31.12.2008, %) 

 

The analysis of the quality of Estonian credit portfolio permits to conclude that delayed 

loans account for 1.92% of the total credit portfolio, having increased by three times in 

comparison with the year 2007 (see Fig. 4). The increase of the delays occurs on the basis of 

the increase of long-term delays, since they accounted for 1.53% of the total delays that is by 

1.20% more than in 2007 (see Fig. 4).  

The analysis of the credit portfolio of the Baltic commercial banks shows that in 2008 in 

the period of recession, the credit risk of Baltic commercial banks has increased essentially. 
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Conclusions and Recommendations 

Conclusions: 

1. The credit risk management is the main issue of the risk management of the 

commercial banks. Its aim is to maintain risk and, respectively, losses at the required 

level, gaining maximum profitability. 

2. Summarizing the findings of various authors regarding the credit risk assessment 

models, it could be concluded that they require the identification of Probability of 

Default, Exposure at Default and Loss Given Default. 

3. One of the most important tools in maintaining the credit risk at the required level is 

the qualitative analysis of a potential borrower. The authors concluded that the Baltic 

commercial banks use rating and internal scoring systems for that purpose. According 

to the estimation of three recognized rating agencies, Latvian financial institutions 

have the lowest rank. 

4. In terms of lending base quality, Latvian commercial banks took the leading position 

in the time period of the last three years. It could be explained by the rapid pace of 

building, construction and lending, respectively. Lending base quality increased due to 

giving loans to non-residents as well. 

5. As borrower‘s solvency weakens, the Baltic commercial banks reconsider the pricing 

mechanisms of loans, which is reflected in gradual rise of average interest rate. 

6. The analysis of credit portfolio quality in terms of payment delay permits to conclude 

that the biggest amount of delayed payments has occurred in Latvian commercial 

banks, that in 2008 accounted for 15% from the credit portfolio, and the majority of 

delayed payments concentrated in property loans. 

7. The credit risk limitation system depends on supervisory institutions and 

determination of internal limitations. The limitations determined by supervisory 

institutions are based on legislative documents of the Baltic States and are uniform in 

Latvia, Estonia, Lithuania. The internal limitations of commercial banks refer to the 

specific branch of industry, geographic area or loan type. The amount of limitations 

and their adoption in a commercial bank is a secret.  

8. The analysis of the credit portfolio of commercial banks shows that during the 

recession period of 2008, the credit risk of the Baltic commercial banks has increased 

substantionally. 

 

Recommendations: 

1. The legislative documents regulating the business activities of banks, insurance 

companies, investment and pension funds should be strictly specified in order to 

manage these institutions effectively. 

2. The government of the Republic of Lithuania could establish a uniform institution for 

the purpose of supervising financial organizations, so that the Bank of Lithuania could 

delegate the part of their functions to this institution, thus concentrating more on the 

main task – ensuring price stability. 

3. The supervisory institutions of the Baltic states should work on a uniform credit risk 

assessment methodology taking into account the existing standards and theoretical 

credit risk assessment models. 

4. The supervisory institutions of the Baltic commercial banks should establish a uniform 

statistic data system that will assess banking credit portfolio profitability and quality 

features according to the single criteria and in single currency (e.g. EUR). 

5. Develop and use scoring or internal rating systems for the purpose of assessing a 

potential borrower objectively and fixing the relevant price of the credit product. 

6. The supervisory institutions of the Baltic commercial banks should determine uniform 

requirements of compulsory reserves and capital sufficiency.  
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Abstract 

Similarly as in other European countries, the number of large enterprises in Latvia, where more than 250 

employees work, is not more than 1% of all enterprises. For successful management of these enterprises 

entrepreneurs need not only to organize and to manage basic activities and to ensure the appropriate supporting 

functions, but they also need to evaluate these functions. One of the most important systems of conduct of a 

business is human resources management therefore it is necessary to evaluate this system to use appropriate 

methods of evaluating. 

Researchers on human recourses management have developed several methods of evaluating human 

recourses management.  

The purpose of this paper is to describe large enterprises of Latvia, what the methods of evaluating human 

recourses management they use.  

 

Keywords: large enterprises, human resources management, methods of evaluating human recourses 

management. 

 

Introduction 

Taking into account, that Personnel Management and Human recourse management 

(HRM) as scientific discipline exist slightly longer as forty years then the methods of HRM 

evaluation have been developing gradually improving each other. When developing Human 

recourse management in theory and practice, there appeared necessity to evaluate HRM and 

efficiency and effectiveness of its functions. 

The surveys which were conducted by European Association of People Management and 

the Boston Consulting Group from 2006 to 2009 indicate necessity to carry out HRM 

evaluation for achievement of different goals.  

In 2006 it was indicated that one of the top future challenges is transforming HR into a 

Strategic Partner. For achieving this goal researchers suggested that the HR department must 

measure its performance against qualitative, quantitative, and financial metrics.
1
 

Besides, in 2008 report the researchers emphasized, that ―many executives today have 

―dashboards‖ on their computer desktops that provide a quick picture of their company‘s 

traditional financial and business performance metrics. These dashboards should also 

highlight quantitative and qualitative HR metrics‖
2
. Until top executives do not have a fuller 

and more accurate view of HR activities, the HR function will not achieve its proper role 

within the corporation. 

The survey which was conducted in 2009 proved that many enterprises in time of crises 

have been under the necessity of doing the following activities: cutting back on recruiting, 

company events, bonus payments tied to company and individual performance, individual and 

functional trainings and laying off temporary and full-time employees etc. The realization of 

many of these activities requires the analysis of different HR metrics and costs.
3
 

                                            
1 European Association of People Management, the Boston Consulting Group report ―The Future of HR in Europe/ Key 

Challenges Through 2015‖, 5p, available at: www.bcg.com. 
2 European Association of People Management, the Boston Consulting Group report ―Creating People Advantage‖, 3p, 

available at: www.bcg.com. 
3 European Association of People Management, the Boston Consulting Group report ―Creating_People_Advantage in Time 

of Crisis‖, 2009, available at: www.bcg.com. 
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As considers researcher J.Bratton evaluation of HRM refers to procedures and processes, 

how to measure, evaluate and report about added value of HRM practice in organizations
4
. 

Overall review about HRM evaluation methods has been giving by American scientists 

J.J.Phillips. As he considers in the 1940s and 1950s, about the time the function became a 

legitimate and essential part of organizations, practitioners and researchers began to explore 

ways of measuring its contribution. By the late 1970s, evaluation became a part of some HR 

departments. Society for Human Resources Management identified the evaluation process as 

one of the ten specialty areas of the HR field in the early 1980s. By being classified in this 

way, the specialty areas of review, audit, and research are considered major functions of 

human resources along with such functions as training and development, staffing, 

compensation, and labour relations
5
. 

J. J.Phillips has come to conclusion in his research that development of HRM evaluation 

could be divided in to three periods where each of these stages is characterized by its own 

approach to HRM functions. The closer bonds between HRM and achievement of the 

enterprise where being searched in the period of HRM evaluation development. 
6
 Figure 1 

reflects HRM evaluation approaches development from 60s to nowadays. 

  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Approaches of HRM evaluation (J.J.Phillips)
7
 

 

Several methods of HRM evaluation, which are been discussed here, could be linked with 

effectiveness of Human Resource Management. 

S.Gibb, while summarizing view of different authors about HRM evaluation, has 

concluded that four methods could be connected with effectiveness of HRM and they could 

be included in a united model. The model units are such methods as Best Practice Models, Fit 

with Business, Benchmarking with ―excellence‖, Manager and Staff Views. Figure 2 shows a 

map of perspectives on evaluating HRM effectiveness. 

S.Gibb has created the model by observing HRM effectiveness in two dimensions. One 

dimension of map is considering the extent to which a concern with HRM effectiveness 

involves an internal, organizational orientation or an external, general standards orientation. 

The other dimension is concerned with the extent to which the value of either an objective or 

a subjective framework for operationalizing HRM effectiveness is adopted.
8
 

                                            
4 Bratton, J., Gold, J. Human Resource Management: Theory and Practice, 2007. 523p. 

5 Phillips, J. J. Accountability in Human Resource Management.- Butterworth: Heinemann, 1999. –33p.  

6 Phillips, J. J. Proving the Value of HR: How and Why to Measure ROI, Society for Human Resource Management, 2005.-

10p. 

7 Phillips, J. J. Proving the Value of HR: How and Why to Measure ROI, Society for Human Resource Management, 2005. – 

10 p. 

8 Gibb S.,Evaluating HRM effectiveness: the stereotype connection, Employee Relations, Vol 22.No.1, 2000. – pp.58.-59. 
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Figure 2: A map of perspectives on evaluating HRM effectiveness (S.Gibb)
9
  

 

Developing new management path – Talent Management, the advocates of this path J. W. 

Boudreau, P. M. Ramstad have developed the different classification of HR evaluation in their 

research. Table 1 shows four key approaches of HR measurements and their examples. 

Table 1: HR Measurement Alternatives (J. W. Boudreau, P. M. Ramstad, 2003)
10

 

Measurement Approach  Examples 

Efficiency of HRM operations Cost per hire, time to fill, training costs. 

Ratio of HR staff to total employees. 

HR activity and ―best-practice‖ 

indexes 

Human capital benchmarks. 

Human capital index. 

HR dashboard or HR scorecard How the organization or HR function meets goals of 

―customers, financial markets, operational excellence, 

and learning‖. 

Causal chain Models link employee attitudes to service behaviour to 

customer responses to profit. 

J. W. Boudreau‘s and P. M. Ramstad‘s classification of HR measurement is also supported 

by W. F. Cascio, who considers that HR measures must improve important decisions about 

talent and how it is organized.
11

 

If J. W. Boudreau‘s and P. M. Ramstad‘s classification of HR measurement is compared 

with J.J.Phillip‘s classification, it is obvious that J. W. Boudreau and P. M. Ramstad use Key 

HR Indicators and HR Cost Monitoring for determining the efficiency of HRM operations. 

The authors apply the following methods – Competitive HR Benchmarking and Human 

Capital Measures for the evaluation of HR activity and the determining of ―best-practice‖ 

indexes. HR scorecard is applied in both classifications for determining of HRM investment 

in business performance. Employee Attitude Surveys are used in the approach of Causal 

Chain. These two classifications mark the main methods of HRM evaluation. Next chapter of 

this article describes practice of HRM evaluation in large enterprises of Latvia. 

The evaluation of Human Resource Management in large enterprises of Latvia 

The author of this article conducted the survey in large enterprises of Latvia in February – 

March, 2009 where 42 enterprises (37 private companies and 5 state enterprises) with over 

                                            
9 Gibb S., Evaluating HRM effectiveness: the stereotype connection, Employee Relations, Vol 22.No.1, 2000. -59.p 

10 Boudreau, J.W., Ramstad, P.M. Strategic HRM Measurement in the 21st Century: From Justifying HR to Strategic Talent 

Leadership. In HRM in the 21 st Century, New York: John Wiley, 2003. 

11 Cascio, W. F., Boudreau J. W. Investing in People. Financial Impact of Human resources initiatives, Pearson Education, 

2008, 18 p. 
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200 employees participated.  

The number of enterprises employing over 200 people in Latvia is relatively low. In 

accordance with data of Commerce Register of the Republic of Latvia, there were registered 

approximately 320 enterprises on December 31
st
, 2007. Unfortunately majority of enterprises 

did not respond. The response rate was 13 per cent. As authors of similar surveys recognize, 

the problem of non- response is difficult to avoid in company- level surveys, and in the most 

cases the problem remains.
12

 Wherewith it could be affirmed that, this survey discloses trends 

in Human Resource Management in large companies of Latvia, but it does not discover causal 

relationships between different features of enterprises and its HRM. 

The author used the questionnaire to reveal what kind of methods and indicators large 

enterprises of Latvia use for evaluation of Human Resource Management. The data was 

analyzed by such features of enterprises - a form of property and a field as well as 

competencies of HR manager – education and experience. 

The enterprises represented different fields, but most of them were from wholesale and 

retail trade (10 enterprises), manufacturing (8 enterprises), information and communication (7 

enterprises). 16 from respondents were domestic enterprises, 21- foreign enterprises, 5 – state 

enterprises. 

The results of the survey showed that 76 per cent of enterprises evaluate Human Resources 

Management. Figure 3 reflects methods of HRM evaluation used by large enterprises of 

Latvia.  

The data was analyzed separately by a form of property – state and private enterprises. 

Such approach was chosen because the activity of state enterprises is different from the 

activity of private enterprises.  
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Figure 3: Usage of HRM evaluation methods (n=42, 5- state enterprises, 37- private 

enterprises)  

Mostly enterprises use employee satisfaction surveys; more than 80 per cent of 

respondents realize it. As scientist R.L.Mathis considers employee opinions can be used to 

diagnose specific problem areas, identify employee needs or preferences, and reveal areas  

in which HR activities are well received or are viewed negatively
13

  

These surveys are the most often used method of HRM evaluation both in state and private 

enterprises. 

One out of three respondents performs HR auditing. According to American scientist Jack 

Phillips a human resources audit is an investigative, analytical, and comparative process that 

                                            
12 Vanhala, S., Kaarelson, T., Ruth, A. Converging human resource management. A comparison between Estonian and 

Finnish HRM, Baltic Journal of Management, Vol.1.Nr.1, 2006, p.88 
13 Mathis, R. L. Human Resource Management, South-Western Pub, 2000.- 22p. 
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attempts to reflect the effectiveness of the HR function
14

. Principally this method is used by 

foreign enterprises, where HR managers have master‘s degree in human resource 

management or business administration. The results of the survey prove that state enterprises 

apply this method more rarely then private enterprises. The author considers, that it is 

connected with high costs of HRM audit realizing, which state enterprises cannot often afford. 

Comparatively more rarely is the use of following methods by the enterprises: only 19 per 

cent of the respondents query line managers about performance of HR department and 10 per 

cent of the respondents analyze return on investment in Human Resources Management. 

These methods are seldom used both in state and private enterprises. 

Respondents mentioned other methods of HRM evaluation: annual appraisal interviews, 

negotiations with management group; analysis of HR key indicators, costs and other 

quantitative data.  

Wherewith, it could be affirmed that the most part of enterprises uses attitude approach and 

benchmarking approach for HRM evaluation. 

The fact, that 24 per cent do not use any method of HRM evaluation, confirms that a part 

of enterprises does not consider Human Resources Management about significant component 

of enterprises management which would be necessary to evaluate and to improve. 

When analyzing enterprises, which do not use any methods of HRM evaluation, according 

to different features – a size, a field, a form of property or competencies of HR manager, it 

was not possible to distinguish any separate group which would be characterized 

unambiguously. 

 Information about usage of key HR indicators is provided in Figure 4.  
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Figure 4: Usage of Key HR Indicators (n=42, 5- state enterprises, 37- private 

enterprises)  
The most popular indicators of HRM evaluation are turnover rate and absenteeism rate. 70 

per cent of respondents calculate turnover rate and 38 per cent – absenteeism rate. These rates 

are analyzed equally often both in state and private enterprises.  

According to R.Howse turnover is often the first measurement that organization leadership 

requests when it is contemplating proposals for scarce resources, implementing new 

programs, or looking at whether change efforts have been successful
15

.  

However it must take into consideration, that turnover rate characterizes only one aspect 

i.e. behaviour of employees in certain conditions wherewith it is not possible to evaluate 

human resource management in general analyzing only this rate.  

HR managers had possibility also to mention, what other indicators are analyzed. Several 

respondents indicated that they analyze the rates of employee‘s productivity, training time, 

proceeds per employee, profit per employee, efficiency of sale staff, the number of carrier 

growth, the number of overtime hours, the number of employees being analyzed by education 

                                            
14 Phillips, J. J. Accountability in Human Resource Management.- Butterworth: Heinemann, 1999. –37p. 
15 Effective HR Measurement Techniques, Society for Human Resource Management, 2001. - 47p. 
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and gender, the number of certificates, the number of mistakes of recruiting and staffing, the 

number of worked hours. 

The author considers the fact that 76 per cent analyze any indicators of Human Resources 

Management confirms that executives or HR managers are able to determine, which of HRM 

indicators are more significant and which would be necessary to monitor regularly. 

The answers of the respondents showed that the enterprises analyze not only different rates 

but also costs of employees and HR functions. Mostly enterprises evaluate training costs per 

employee, 48 per cent of respondents do it. Some of them calculate and analyze personnel 

costs versus turnover, personnel costs versus financial indices of enterprise (turnover per an 

employee, profit per an employee etc.), personnel costs per an employee, recruiting costs.  

Respondents were also asked to reveal what kind of activities was realized after HRM 

evaluation. Figure 5 reflects more frequently realized activities after HRM evaluation and 

absolute frequency of answers. 
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Figure 5: Activities after evaluation of HRM (n=42, 5- state enterprises, 37- private 

enterprises)  

The most frequently enterprises have improved processes of HRM (60%) and reported 

analyses to management for making decision (48%). A third of respondents answered, that 

they had determined new functions of HRM department or reviewed HRM goals. The results 

of the survey prove that a part of enterprises improves processes of HRM and increases or 

decreases the number of HRM employees or costs, based exclusively on the results of surveys 

of turnover or employee‘s satisfaction. 

The results of the survey clearly show the existing problem – many enterprises of Latvia 

do not perform HRM evaluation or perform it partly. 

Conclusions and Recommendations  

The fact that 76 per cent of respondents evaluate HRM could be positively estimated. 

Large enterprises analyze different HRM indicators according their comprehension. These 

enterprises mainly analyze turnover rates assessing if positive or negative trends are observed 

in providing necessary existing and future competencies.  

Large enterprises analyze insufficiently work load, absenteeism and its causes – fewer than 

a half of large enterprises analyzes absenteeism rate. Only a half of them analyze training cost 

per employee. 

According to results of the survey large enterprises also analyze different other HRM 

indicators, rates of employee productivity, costs of HRM processes, personnel costs.  

Employee‘s satisfaction surveys are as significant as the analysis of HRM indicators; they 

supply information about effectiveness of different HRM processes. 

Large enterprises rarely use the following methods of HRM evaluation - line managers‘ 

satisfaction surveys about performance of HRM department and determining return on 

investments of HRM processes.  
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Only the enterprises, where the quality control system has been fully or partly established, 

use HRM auditing for analyzing and improving HRM processes. This method is not applied 

in other enterprises. 

Only several large enterprises evaluate HRM from different aspects – performing 

employee‘s satisfaction surveys, line managers‘ satisfaction surveys about performance of 

HRM department, HRM auditing and analyzing different HRM indicators. 

Summarizing results of the survey it could be affirmed that enterprises are mainly focused 

on determining satisfaction of internal clients (employees, line managers) in evaluation 

process of HRM, wherewith organization of HRM processes and their effectiveness from the 

point of view of enterprise management are not evaluated. 

A part of large enterprises does not consider HRM as a significant component of 

management and does not evaluate and improve it systematically.  

Consequently it could be affirmed that there exists a gap for improvement of HRM in large 

enterprises of Latvia, using different methods of HRM evaluation. 

In order to use the possibilities offered by HRM evaluation more often in enterprises of 

Latvia the author of this article considers that it would be necessary to realize different efforts 

in many levels – the enterprise, high education and society.  

At the enterprise – level HR manager should master and apply different methods of HRM 

evaluation, in order to evaluate HRM from every point of view and obtain necessary 

information for improvement of HRM. HR manager should also inform management of the 

enterprise about advantages of HRM evaluation and practice in other enterprises of Latvia, 

and come to an agreement with management about necessity to realize HRM evaluation. 

At the high education – level it would be necessary to include topics about HRM 

evaluation in the course ―Human Resource Management‖ for students in programs of business 

administration. Programs of Human Resource Management should include courses about 

evaluation of HRM and practical studies of usage of HRM evaluation.  

At the society –level it should be necessary to organize educational seminars, to publish 

articles about HRM evaluation and to continue research on practice of HRM evaluation. 
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Abstract 

The purpose of this article is to reveal the opportunities to improve the quality of the higher education at 

three levels: state, higher educational establishment and a teacher, which are interconnected. Thus, a teacher 

plays the leading role in formation of quality improvement. 

The article discusses the impact of globalization processes that influences higher educational establishments 

and teaching quality assurance criteria. 

The main idea is to analyze different requirements for quality of higher education according the level of 

control.  

Keywords: quality assurance, quality of education, quality of higher education criteria 

Introduction 

Quality of education became crucial factor in this development. First of all, it is connected 

with Bologna process. So, in the Bergen declaration (2005) it is said, that: «it is necessary for 

higher educational institutions of countries-participants of Bologna process to continue 

improving the quality of their activity by means of regular representation of the internal 

mechanisms of the quality assurance and by the direct correlation of internal schemes with 

external system of the quality assurance». The developed system of education nowadays, even 

in the midterm perspective has s a defining role in the competitive struggle between states. 

The relevancy of the question grows with the increase of the role of private higher education 

in the countries of Eastern Europe and the CIS. The role of international organizations 

increases in the sphere of education as well as in other areas. Representatives of the majority 

of European countries have signed a number of declarations, essentially influencing the 

further development of higher education, including the Bologna declaration. Improvement of 

quality of higher education is not only the world tendency, but also a part of the state 

educational policy, as well as the possibility of high schools to raise the competitiveness in 

the world market of educational services. 

Research problem and relevance 

The system of quality assurance system of higher education is effective only with an active 

interaction of subjects of educational policy on international, state and institutional levels. 

Development of the teacher inside the quality assurance system at high school level is the 

defining factor in the general system. 

Research aim  

Analysis of the quality assurance system in the higher educational establishment 

Research tasks  

Analysis of the newest literature concerning the higher education quality assurance 

Analysis of the tool kit of higher education quality assurance 

Comparison of formal criteria of the teacher's work quality at the state and international 

levels. 

Research methodology  

Analytical, comparative, monographic, abstract-logic methods 

Research results  
The system of quality assurance of higher education, as well as any other system, is 
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characterized by integrity, structuring, connection with the area, hierarchy and plurality of 

descriptions. 

The problem of quality of education can be considered by various concepts of quality 

 Quality as constant improvement 

 Quality as a point of starting the development of norms and criteria 

 Quality as a development where the basic attention is turned on a trainee 

 Quality as conformity to the purposes 

 Quality as absence of mistakes  

 Quality as difference 

 Quality of education is considered as its conformity only with the state standards, 

attestation and accreditation requirements, being a unique reference point in this 

area for today [28]. The problem of quality of higher education consists not only in 

conformity with the formal state requirements, but much more in potential and 

creative dedication of the teacher on the one hand and the student on the other. 

To raise the quality of higher education it is necessary to have the set of standards and 

criteria for measurement of the quality level. Under «the norm of quality of higher education 

(or as it is also named, social norm of quality of higher education) is understood the revealed, 

conventional and documented system of requirements for quality of higher education, which 

corresponds to the needs of society and personality [28]. 

Assurance, enhancement, assessment, audit and control of the quality of higher education 

are not identical concepts. The following definitions are the commonly accepted ones [8]: 

Quality assurance. The means by which an institution can guarantee with confidence and 

certainty, that the standards and quality of its educational provision are being maintained and 

enhanced.  

Quality Enhancement is the process of positively changing activities in order to provide 

for a continuous improvement in the quality of institutional provision.  

Quality Assessment is the process of external evaluation undertaken by an external body 

of the quality of educational provisions in institutions, in particular the quality of the student 

experience.  

Quality Audit is the process of examining institutional procedures for assuring quality and 

standards and whether the arrangements are implemented effectively and achieve stated 

objectives.  

Quality control refers to the verification procedures (both formal and informal) used by 

institutions in order to monitor quality and standards to a satisfactory standard and as 

intended. Quality control of the higher education exists as interconnected system, as shown in 

scheme 1. 

 

 

 

 

 

 

 

Figure 1: System of external and internal quality control of higher education 
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Academic audit evaluates the systems, which institutions claim to have in place to assure 

quality and standards [9]. 

The problem of quality of higher education in the Bologna declaration is formulated in the 

following way: «Assistance to the European cooperation in the field of assurance of quality 

with the purpose of development of comparable criteria and methodologies». Despite the 

European accent of the given formulation, cooperation in the field of quality of higher 

education occurs at a global level. 

In 2003 at the Berlin conference of ministers of the countries-participants of Bologna 

process three levels of system of higher education quality assurance have been identified: at 

the level of high school, state and Europe. It is possible to complement the hierarchy with the 

international and personal level. However «the personal level» means "the teacher". The 

system of quality assurance of the teacher occurs inside the system of quality assurance of the 

high school. The quality assurance system should provide [25]: 

1. Definition of the degree of responsibility and duties of all interested organizations and 

high schools 

2. Estimation of programs or high schools, including an internal self-estimation, external 

examinations, participation of students in estimation procedures and the publication of 

their results 

3. Presence of system of accreditation 

4. International partnership, cooperation and participation in the international networks. 

Mukherjee mentions four mentions four characteristics of a quality system. A system 

should be able to [12]: 

 identify its long-term and short-term objectives (sometimes differentiated as goals and 

objectives) as well as a strategy to achieve these objectives; 

 ensure a structure in terms of job differentiation; 

 establish clear lines of communication within itself to take care of inter-group or 

collective aspects of the goals and objectives as well as the environment (comprising 

the government, the market and society); 

 audit its content, structure and communication regarding their effectiveness (doing the 

right things) as well as efficiency (doing the things right), and modify or control one 

or more of these as and when necessary. 

The minimal requirements to quality of higher education are established at the state level 

according to the educational policy. 

Speaking about European countries, their educational policy is focused on the increase of 

educational and teaching levels and level of erudition of population. The purpose of such 

policy is preparation of qualified personnel, which will provide significant percent of the 

qualified workforce in the labour market in the future. Taking into account the high mobility 

of inhabitants of these countries nowadays the necessity of integration of education systems 

and vocational training with a purpose to increase the quality, a variety of professions and 

creation of favourable conditions for using the right to education is born. In Latvia «The 

Strategy of activity of the Ministry of Education and a science till 2009» [16] was developed 

with the purpose of management of higher education and of its quality increase. 

The creation of the international formulas of higher education quality assurance is 

observed. According to the first formula the international standards are developed by the 

special transnational structure (for example, worldwide federation of industrial therapy, 

including representatives of 51 countries). The second formula is based on the situation, when 

the legal department which issues certificates in the country ―A‖ agrees to certificate experts 

of the countries "B", "C", etc. according to its norms and requirements [19]. 

In opinion Dr.Uwe Schmidt, due to the fact that all higher education institutions aim at 
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high quality in all of their areas of activity, their direction inherently involves information and 

quality management, strength and weakness analyses and assessments. Inversely, quality 

development is dependent on having access to the relevant information of the management of 

the respective higher education institution in order to assess appropriately the decisions made 

and the general philosophy of that management, and be able to integrate this information into 

the quality development concept.  

Quality assurance and the management in higher education should also be independent of 

each other. While the management of higher education institutions has the aim of decision-

making, quality development has to a great degree consultative and supportive function [18]. 

The state acts as regulator (legislative power), principal financer and, in some cases, as 

direct producer (manager of university institutions). But also the state intervention is also 

subject to criticism (‗failures of the state‘), due to the risk that bureaucracy is accompanied by 

inefficiencies on the one hand and the ‗regulative capture‘ phenomenon (influence of 

interested groups) on the other hand. Today the role of government is changing because of the 

decentralization of the decision-making processes regarding autonomous universities. 

Therefore, the State plays a more marginal role (modest state) in the production of education 

but it is also believed that the state should continue to play a role in the funding of institutions 

and of students and in the regulation of the sector—e.g. through ‗managed competition‘. In 

reality, as emerges from this study, the state continues to play a consistent role, sometimes 

clearly predominant, in the funding of the institutions [17].  

Since the 1980s, the introduction of managerial approaches of university governance has 

affected the traditional power balance of academic self-organization and government 

regulation. The growing demand for higher education and the increasing relevance of higher 

education in the knowledge society, as well as decreasing public budgets have led to the 

efficiency and accountability of universities becoming key concerns of higher education 

policy. The long standing public trust in the general ability of universities to contribute to 

national welfare, be responsive to societal needs and adapt to change has eroded. Rather, the 

consensus principle, which characterizes academic decision-making, in combination with 

state bureaucracy, seemed to hinder the adaptation of universities to changing national and 

international frameworks. Thus, like other public sector institutions, universities were 

subjected to reforms inspired by the New Public Management concept. An increasingly ‗off-

loading state‘ redefined its role from supervision to guidance. 

By minimizing bureaucratic procedures and state influence on institutional structures, the 

state increased the decision-making power of university leadership. Together with this, it 

promoted more hierarchical structures for intra-university decision-making. Governments 

focused their own role on setting priority development objectives and monitoring universities‘ 

progress in their achievement (output control) [1]. 

The state plays a significant role in the determination of the system‘s strategic objectives, 

thus limiting universities‘ autonomy. The state evaluates the use of public resources and the 

extent to which objectives are achieved. The results obtained by the institutions are therefore 

subjected to evaluation and control processes [17]. Management of education from the part of 

the state represents the activity of authorities, i.e. assurance and the external control, finally 

aimed to improve the quality of education. Licensing and the state accreditation represent the 

external obligatory control. In both cases the estimation of quality has the internal level – a 

self-estimation, and the external one – from the part of experts [6]. 

The legal regime of accreditation represents a procedure of the state official recognition of 

the accreditation subjects (the separate academic program or high school) and possibilities of 

performance by them certain functions established by the state on behalf of specialized 

accreditation body. The formal mechanisms of higher education quality assurance and related 
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procedures of the external reporting are created in the majority of European countries 

(irrespective to the order of creation, financing and specialization of high schools). 

The standards are covering internal quality assurance of higher education institutions and 

external quality assurance of higher education (Table 1) [14] 

Table 1: Standards for Quality Assurance in the European Higher Education Area 

European Standards [   ] 
for the external quality assurance 

of higher education 

for internal quality assurance within higher 

education institutions 

1. Use of internal quality assurance procedures: 

External quality assurance procedures should take into 

account the effectiveness of the internal quality 

assurance processes described in the European 

Standards and Guidelines. 

2. Development of external quality assurance 

processes: The aims and objectives of quality 

assurance processes should be determined before the 

processes themselves are developed, by all those 

responsible (including higher education institutions) 

and should be published with a description of the 

procedures to be used. 

3.Criteria for decisions: Any formal decisions 

made as a result of an external quality assurance 

activity should be based on explicit published criteria 

that are applied consistently. 

4. Processes fit for purpose: All external quality 

assurance processes should be designed specifically to 

ensure their fitness to achieve the aims and objectives 

set for them. 

5. Reporting: Reports should be published and 

should be written in a style, which is clear and readily 

accessible to its intended readership. Any decisions, 

commendations or recommendations contained in 

reports should be easy for a reader to find. 

6. Follow-up procedures: Quality assurance 

processes which contain recommendations for action or 

which require a subsequent action plan, should have a 

predetermined follow-up procedure which is 

implemented consistently. 

7. Periodic reviews: External quality assurance of 

institutions and/or programmes should be undertaken 

on a cyclical basis. The length of the cycle and the 

review procedures to be used should be clearly defined 

and published in advance. 

8. System-wide analyses: Quality assurance 

agencies should produce from time to time summary 

reports describing and analysing the general 

findings of their reviews, evaluations, assessments etc. 

1. Policy and procedures for quality 

assurance: Institutions should have a policy and 

associated procedures for the assurance of the quality 

and standards of their programmes and awards. They 

should also commit themselves explicitly to the 

development of a culture which recognises the 

importance of quality, and quality assurance, in their 

work. To achieve this, institutions should develop 

importance of quality, and quality assurance, in their 

work. To achieve this, institutions should develop 

and implement a strategy for the continuous 

enhancement of quality. The strategy, policy and 

procedures should have a formal status and be 

publicly available. They should also include a role 

for students and other stakeholders. 

2. Approval, monitoring and periodic review 

of programmes and awards: Institutions should 

have formal mechanisms for the approval, periodic 

review and monitoring of their programmes and 

awards. 

3. Assessment of students: Students should be 

assessed using published criteria, regulations and 

procedures which are applied consistently. 

4.Quality assurance of teaching staff: 

Institutions should have ways of satisfying 

themselves that staff involved with the teaching of 

students are qualified and competent to do so. They 

should be available to those undertaking external 

reviews, and commented upon in reports. 

5. Learning resources and student support: 

Institutions should ensure that the resources available 

for the support of student learning are adequate and 

appropriate for each programme offered. 

6.Information systems: Institutions should 

ensure that they collect, analyse and use relevant 

information for the effective management of their 

programmes of study and other activities. 

7. Public information: Institutions should 

regularly publish up to date, impartial and objective 

information, both quantitative and qualitative, about 

the programmes and awards they are offering. 

For example, in Latvia, accreditation of higher education institutions takes place according 

to the Law on Higher Education Establishments (HEI). Only those higher educational 

establishments who have received credence (been accredited) and which offer state accredited 

study programmes (SP) have the right to issue certificates of higher education recognised by 

the state to its graduates. The accreditation proceeds in accordance with the regulations on 

accreditation approved by the Cabinet of Ministers on October 3, 2006 and changed on June 

25, 2009. Normal accreditation of SP is for 6 years, for HEI – permanent. Should substantial 

shortcomings be found in the process of assessment of a higher educational establishment or 
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study programme, it shall be temporarily accredited for two years. Subsequently a second 

accreditation shall be performed which cannot end in a temporary accreditation in the case of 

a study programme. 

Credentials of higher educational establishments established by legal entities are 

recognised by the state and they receive the right to use the state emblem of the Republic of 

Latvia in the credentials after the respective higher educational establishment and the 

programme of studies has been accredited and its statute has been approved by the Cabinet of 

Ministers (for the main part of HEI), by the parliament (for universities) or by the Ministry of 

Education and Science (for colleges). In Latvia 34 higher education institutions, 25 colleges 

and more than 800 study programmes were accredited for 6 years. In 2008, 150 programmes 

were accredited, including 138 programmes accredited for six years and 12 programmes for 

two years. In 2008, 51 study programmes were licensed, 20 of them were new for the 

corresponding higher education institution, but two of them are new for Latvia [34]. 

In order to organize evaluation of a specific higher educational establishment and/or study 

programme a non-profit organization "Higher Education Quality Evaluation Centre Ltd." 

[15]. 

The basic resource providing quality of programs and as a whole of high school is a 

teacher. For example, in Latvia the special commission has the right to cancel the license or 

accreditation of the high school if the academic personnel have no corresponding 

qualification. In the academic programs should be involved not less than 30 % of teachers 

having the Doctor scientific degree. At university type high schools doctors should constitute 

not less than a half from the teachers involved in the program. Along with this, the high 

school has the right to consider only those teachers who have passed the procedure of election 

in the given high school (for the period of 6 years). The management of the high school is 

obliged to care about the improvement of professional skills of the academic personnel for all 

positions. Formal criteria of teachers' quality according to occupied positions according to the 

Latvian legislation are the following [30]: 

1. The assistant and the lecturer must have a Doctor's or a Master‘s degree. If the assistant 

does not have a Doctor's degree, the election for 6 years is possible for no more than two 

times. It is possible to work in the professional program without a scientific degree, but is 

necessary to have the five years of corresponding practical experience. The tasks regarding 

these positions are established by the Constitution of the High School. 

The senior lecturer must have a Doctor's degree. It is allowed to work in the professional 

program without a scientific degree if there is a practical experience in corresponding branch 

for not less than seven years. The main tasks are conducting research activity, lecturing, and 

management of students' works. 

In Latvia the right to select on a post from the assistant up to the senior lecturer is given to 

high schools. But the state control over the quality of applicants for election on a post of 

associated professor and professor is carried out through election procedure by special 

professorial council. The estimation criteria provide some qualifications in combination: 

scientific, pedagogical and organizational [31]. 

Scientific qualification of the applicant is proved by the edition of the scientific 

publications, included in the certain list of editions, approved by the Science Council of 

Latvia, participation in the international conferences in Latvia and abroad. The management 

or participation in national either international research projects or programs, local or 

international level expert activity, management or participation in realization of the 

international exhibitions or competitions, the received patents and licenses are estimated. 

Pedagogical qualification should be confirmed by the management of master‘s or doctor's 

works, lecturing, as well as abroad lecturing, conducting seminars, developing the programs 
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of training courses, participation in conferences, edition of textbooks or manuals, 

improvement of professional skills abroad. 

The organizing competence is another criterion of the applicant. The latter confirms the 

participation in the scientific and academic commissions, in the organization of the 

international conferences and editorial council of the scientific edition, in the management of 

high school, faculty, laboratory. Advisory work in the state, municipal or enterprise structure 

is considered as well. It is necessary for the teacher not only to have a higher education in the 

appropriate branch, but also to obtain the pedagogical preparation program «Perfection of the 

high school personnel / Innovations in system of higher education/management of education » 

before the end of the term of his/her election at the high school [33]. 

The similar pedagogical programs for the personnel development are used in various 

European high schools [5]. The State has fixed a minimal size of wages for the academic 

personnel corresponding to the post and pedagogical load (from 600 up to 1000 class periods 

per year) [32]. However, planning, distribution and maintenance of this load lay on the high 

school. Therefore, creation and maintenance of the conditions motivating the teacher to carry 

out his/her duties at the top-level is not only a task of the state, but also of the high school. 

The estimation of academic programs and high schools quality can be carried out at the 

level of independent systems of accreditation. The accreditation of a high school by such 

associations as EQUIS (European Quality Improvement System) or AACSB (The Association 

to Advance Collegiate Schools of Business) is prestigious because of a high level of 

requirements and complexity of its passage. The most known program in the European region 

appeared in 1997, is the EQUIS program of accreditation. 

Being integrated, it takes into account the high school's position in the national system of 

higher education. It also includes the high school management, the analysis of resources of 

high school, its teaching structure, students, scientific researches and publications, its external 

communications and internationalization of its educational programs. In the EQUIS Standards 

are included requirements on research activity of the academic personnel [7], the operating 

personnel and students; since research work considerably influences the image of high school, 

its ability to attract financing and to provide its clients with the new knowledge and 

methodology, including the state itself. Standards EQUIS define "research" as a wide 

spectrum of intellectual activity, classifying it in three categories: 

1. The academic researches. It is supposed, that in the mission of high school there is 

already the task to make the new knowledge. Different countries may have different 

requirements to such researches. However, the recognition by the international academic 

community partially depends on quality of these researches. It is possible to estimate them by 

frequency of mentioning of their publications or by quantity of editions in the international 

reviewed academic magazines. 

2. Practical researches. Activity in the field of researches should not be limited only with 

the theory. In this case the estimation of quality is based on quantity of publications in 

professional magazines, quantity of research projects or special courses financed by an 

organization or corporation. 

3. Pedagogical development. Achievements in this area will be estimated by quantity of 

persons or high schools, which used pedagogical materials or methods developed by the high 

school. For example, quantity of textbooks published by the high school, and also sold for the 

specific period. Certainly, depending on type of the high school any of these categories will 

prevail. 

 During the EQUIS accreditation, the high school should show, that its basic resource - the 

academic personnel devotes time to researches, and the high school supports them with 

resources. Participation of each teacher is not only a personal development. Management in 
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the high school can be directed to support individual researches. At the same time EQUIS 

does not set unreal goals before the high school, everything depends on possibilities of 

personnel and financing. In any case, the high school should show the aspiration to 

development through the contribution of talented teachers to the program and through the 

quality of researches. Both external attitudes with the corporate world, and internal strategic 

management of high school should contribute to the development of all three categories 

(table2). 

Similarity of criteria of both national and international estimation emphasizes the necessity 

of progress of all three qualifications of teacher as absolutely indispensable mean for 

improving quality of high school activity in whole. Availability of internal system of progress 

and quality assurance will encourage creation of conditions for the international recognition 

of a high school. Quality assurance is an organic part of high school's culture. 

According to Knjazev E.A., «the state should share powers with high schools because of 

the inability to provide their proper financing. Therefore, the high school has the opportunity 

to take a part of the responsibility for its further existence» [21]. It is necessary to take into 

account,  that without the internal management aimed to development, neither the state high 

school, nor the private one, cannot exist. 

There is a basic tendency in the area of quality management nowadays: the accent from the 

external influence is transferred to the internal management of high school. The topicality of 

the efficient control system creation is defined by various factors: conformity of the high 

school activity to the requirements of the state and to the consumers' demands, decrease in 

charges on higher education from the state, competition between high schools, necessity of 

transformations according to the world tendencies, change of technologies and expansion of 

the international cooperation. 

The means of effective organization and management are quite comprehensible to high 

schools, in particular, «strategic management and professional administration». The quality 

assurance of education is the criterion of the high school effective strategy [20]. According to 

G.Mintzberg, the concept of strategy - the uniform integrated model of acceptance of the 

common decisions for the whole organization simply loses sense. Considering an original 

autonomy of each professional (teacher), it is supposed, that the expert has an individual 

strategy [24]. P. Lorange considers, that the high school needs the elaborated strategy, as 

«continuous balance between the short-term and the long-term objectives with the maximal 

reduction of rupture between the strategy of adaptation and the strategy of initiative» [11]. 

The transfer of some systems of product quality assurance to the sphere of education is 

considered by certain researchers as a hopeless approach, as in the educational process, which 

«is not a product or a service, but something greater», it is necessary to have a special 

approach of understanding the quality, and of managing the processes of its formation. Other 

researchers emphasize not only the opportunity, but also the necessity of such system 

application. 

The internal system of the quality management can be constructed according to the 

requirements and recommendations of the international standards of the series ISO 

9001:2008, with the principles of Total Quality Management (TQM), realized on the basis of 

model of the European Foundation for Quality Management (EFQM), on the basis of other 

quality management models adapted for education. All these models have a great degree of 

coincidence, mutually supplement each other and differ only with completeness and depth of 

scope of working processes of the organization and with the degree of conformity of the 

quality management system to the general system of management of the organization [29]. 

Thus, in addition to the state quality assurance of education, high schools must have their own 

control systems of quality management. 
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Table 2: Classification of scientific research activity (EQUIS) 

 Objectives Target 

Audience 

Target 

Production 

Target Outlets Characteristics 

Key Words 

Academic 

Production 

 Advance theory 

 Create new knowledge 

 Devise new methodologies 

 Sustain a doctoral programme 

 Underpin up-to-date and 

innovative teaching 

programmes 

 Other Academics 

 Graduate Students 

 International 

Market (necessarily 

in English) 

 Articles 

 Conference 

Presentations 

 Papers 

 Research 

Monographs 

 Scholarly Theses 

 Scholarly Journals 

 Conferences 

 University Presses 

 Discipline-based 

 Academic 

 Scholarly 

 Pure 

 Refereed 

 Rigorous 

 

Practice-

Oriented 

Production 

 Inform practitioners 

 Educate students 

 Targeted research for specific 

companies or organizations 

 Improve Management 

Practice 

 Understanding of the 

environment 

 Updating of course content 

 Faculty Development 

 Students 

 Executive 

Education 

Participants 

 Companies/organi

sations 

 Practitioners 

 National & 

International Markets 

 Books 

 Studies 

 Reports 

 Articles 

 Text books 

 Specialised 

publications 

 Practitioner Journals 

 Relevance 

 Useful knowledge 

 Applied 

 Practice-oriented 

 Field Work 

 

Pedagogical 

Development 

 Create new course materials 

 Create new programmes 

 Define new learning 

methodologies 

 Create new learning tools 

 Programme 

Directors 

 Other teachers 

 Students 

 Executive 

Education Directors 

 Case Studies 

 Software 

 Innovative 

Programmes 

 Case Clearing 

Houses 

 Commercial 

Software Outlets 

 Transferable 

 Innovative 

 Tailor-made 
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Quality depends on with what and whom to compare, and even more, on what each 

concrete high school claims. The degree of quality depends on the high school's mission, and 

for this reason the formulation of this mission is «the basic declaration of self-understanding» 

[22]. K.J. Rainhartsen has expressed the tasks for modern high schools [27]: 

1. to direct, according to the needs of society 

2. to report for non-quantitative results  

3. to be traditional in changing conditions; 

4. to be guides of changes in traditional conditions; 

5. and, by the way to carry out all these tasks in the conditions of lack of resources   

The sequence of actions on quality assurance in high school considerably influences the 

speed and efficiency of the internal system implementation: 

 Definition of the purposes, tasks, directions and indicators in the field of quality from 

the part of founders of educational policy. 

 Combination of requirements for quality (including the desire of the involved 

parties), requirements of the legislation and requirements of the high school itself. 

 Creation of the high school's own systems of quality, having defined the 

organizational structures, procedures, processes and means. 

 Assurance of processes, the control and continuous improvement within the limits of 

quality system. 

 Revaluation of priority directions and further development. 

 An external estimation and offers for the activity improvement. 

 The analysis and the comparison of results of the high school activity, carried out by 

founders of educational policy, with consideration of the further objectives and 

priorities in the field of quality. 

Quality assurance and development of management system are divided in stages:  

Firstly, the internal estimation of situation through the personnel survey, the necessary 

educational level is defined, the estimation of possible candidates for carrying out an audit 

and estimation of motivation level of the personnel;  

Secondly, it is necessary to choose and prove the specific model of quality system, and 

then to define the policy of quality at the top management level, to create the general 

structures of the system, to define the purposes of activity and strategy of realization, to reveal 

the necessary improvements and to define the content of the personnel‘s educational level; 

Thirdly, it is necessary to train the personnel according to the main principles of quality 

improvement, standards of the system, documentation and legislation requirements. It is 

important to define the policy of quality, actions of quality support and specific responsible 

persons. Besides, it is necessary to create the description of procedures, documenting the 

passage of internal processes, sharing the responsibility, information streams and mechanisms 

of management. Fourthly, at the stage of practical application it is important to track the 

conformity of process and approved documentation, to make the analysis of internal 

management and to correct it if necessary. 

Qualification, competence and human characteristics of teaching staff play the leading role 

in the education quality assurance. Concepts «criteria of the teacher» and « criteria of activity 

of a teacher » are not identical. Therefore, one of the main tasks for the high school is the 

estimation of teaching staff quality of activity. In fact, the student of the high school is taught 

by the teacher, not by the high school. 

It is possible «to perceive your duties differently, to perform the work differently (formally 

or creatively, inefficiently or successfully in the scientific and practical aspect, without taking 
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into account socially-psychological and pedagogical factors, or being guided by development 

of students skills)» [23]. And if the teacher is incompetent, no plan and no rector or the state 

orders will improve his/her knowledge and skills. When changes and innovations are 

necessary for the high school, and teachers meet them with resistance, it is only possible to 

appeal to their feeling of social responsibility. Or in order to predict such reaction it is 

possible to implement the mechanism of expulsion from the program of the teachers not 

willing to develop themselves. 

In opinion of J.Brennan and T.Shah the implementation of the regular testing of teaching, a 

wide practice of students surveys, new forms of the reporting to the state, are really necessary 

for "consumers" and for the academic community [3]. Means of estimation of the teacher's 

activity are sociometric measurements and the research of documents. Ranking of teacher‘s 

work by analyzing opinions of students is one of the types of sociometric measurements [23]. 

The participation of students in such estimation of the main factor of educational process 

quality, the increase of responsibility of the teacher, the opportunity of more effective analysis 

of lacks in the teaching work, the motivation of self-improvement of the teacher are quite 

positive aspects. The negative aspects are: possible deterioration of the socially-psychological 

atmosphere among the teaching staff, danger of decrease in demand level between a teacher 

and a student, the general doubt in opportunities of clear estimation of the teacher by the 

student, imperfection of questionnaires for students survey, discrepancy of results in the 

estimation of the same teacher in different groups, averaging of estimations. 

It is necessary to use this kind of teaching activity estimation in the high school to adjust  

the "feedback" especially about "weak" teachers whose quality of work needs to be lifted up 

to an acceptable level, and also to make selection of teachers using the results of  students' 

estimation of quality (taking into account the consumer's opinion) and to differentiate the 

salaries of teachers. The estimation of teachers by each other is also important. The analysis 

of regular survey by various criteria within the discipline, chair, faculty and the high school 

will lead to increase the quality of the teaching level. 

As well as the estimation by students, the internal control system of quality can include: 

1. Estimation of the teacher by colleagues (council of the program, mutual visiting of 

lectures, etc.) 

2. Estimation of the teacher by administration (pro-rectors, heads of programs, etc.) 

3. Estimation of the teaching level in the specific high school by graduates 

4. Self-estimation (results of the individual development plan performance, coordinated 

with the pro-rector) 

5. Estimation of work by heads of academic programs, department chairmen, etc., and 

also by teachers. 

The various kinds of estimation demand from high school various efforts. The most 

difficult is to collect the information from graduates of the high school. This kind of 

estimation is the most objective, as realization of the graduate in the labour market evidently 

shows the quality of the received higher education in the concrete high school. But the 

amount of graduates employed in specialities and the average income for the first years of 

work can be considered as parameters of the teaching efficiency only with the operating state 

policy of employment of graduates according to their qualifications. 

The received results of estimations will allow improving quality of teaching and quality of 

the teacher. 

There are various stages in the production of a qualification for an individual. The 

principal stages are design and development; delivery; assessment; and certification. These 

stages are frequently coordinated within a vertically integrated organisation (say, a 
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university). The stages are technologically separable and they can be and are, at times, 

performed by independent, separate organizations. Whether performed collectively or 

individually, 

it is arguable that both the organizations involved, and their clients, have a significant 

interest in credible (internal and external) processes of quality assurance of each of these 

stages of production. A person may be qualified but may not possess a corresponding 

qualification. A reliable, relatively cheap way(s) by which individuals can convince others 

that they possess certain ‗qualities‘ is clearly vital to the efficient operation of labour markets. 

A qualification is one of these ways, and can be thought of as a believable signal, usually 

conveyed in some form of certificate, to the effect that a person possesses the qualities which 

they claim to possess [2]. 

Thus, the high school does not only have to estimate and supervise the work of the 

teaching staff, but also to create the most suitable working conditions, as the revealing of 

lacks of work and punishment for them should not be the purpose of estimation. The main 

task of this procedure is the improvement of work quality of the specific person and 

achievement of wider purposes, and through this –the improvement of the academic programs 

quality in which the estimated people are involved, as well as the achievement of new work 

quality of organization as a whole. The aspiration to improvement of quality of the own work 

should be obligatory. Only such motivation guarantees, that the self-estimation will not turn 

to preparation of the formal report on the achievements, which purpose is to deserve a 

positive estimation from the management. 

The self-estimation should represent constant, continuous process in which besides 

representation of quantitative criteria (publications, participation in conferences, etc.) 

opinions and estimations of colleagues, students, heads, experts from the outside, etc. should 

be presented, as well as the analysis the successes and failures, etc.  

Self development is a self attributing characteristic that develops in one´s professional life. 

Self-management includes environmental analysis, planning and affiliating, developing and 

directing, implementing, evaluating and monitoring. A self managed teacher will be able to 

enhance his career by assuming leadership skills that enriches his personal mindset and 

professional life [10]. 

It is necessary to consider the personal qualities of teachers, their values, forming their 

attitude to work in high school and desire to self-development. 

Good teachers also have principles to share with students: [4]  

1. Touch the Lives of Others 

2. Exhibit Energy and Enthusiasm for Your Subject 

3. Always Be Ready To Adapt and Learn New Things 

1. Cooperate and Collaborate With Students and Colleagues 

2. Have Humility – A Valuable Trait of Outstanding Teachers 

3. Encourage Ethical Behavior 

4. Recognize the Steadfast Principles of Effective Communication 

Brian (1995) focused on four essential qualities that distinguish exceptional teachers: 

knowledge, communication skills, interest, and respect for students. He classified teacher 

qualities into two groups: "core qualities" that students recognize in good teachers, and a set 

of specific skills that are developed by good teachers. Brian (1995) emphasized that a good 

teacher can help make course materials clear to the students, whereas a bad teacher can take 

that same material and make it impenetrable. Weaver (1990) defined a good teacher as a 

dynamic teacher who reveals energy, vigor, and force. He identified six essential 

characteristics of the dynamic teacher: liking students, confident, desire to share information, 

attitude, enthusiasm, and effective illustration [13]. 
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Working out and introduction in high school of the motivational subsystem connected with 

qualitative performance of duties and conformity to obligatory criteria, certainly, will 

accelerate personnel development. After all, «creation of constructive pressure, i.e. some 

competitiveness, approachability at open possibilities of advancement for everything, deduces 

motivation of the majority of the personnel on a highest level» [26]. 

The development and the implementation in high school of the motivational subsystem 

connected with qualitative performance of duties and conformity to obligatory criteria, 

certainly, will accelerate the development of the personnel. In fact, «creation of a constructive 

pressure, i.e. some competitiveness, approachability with the open opportunities of promotion 

for everyone, deduces the motivation of the majority of personnel on a highest level ». 

Conclusions 

It is possible to draw the following conclusions using the research results of possibilities of 

creation the effective control system of higher education quality:  

1. Quality control of the higher education exists as interconnected system. 

2. For creation of the effective quality control system as a general strategic priority, 

active interaction of subjects of educational policy at three levels is necessary: 

national, over-national and institutional. 

 Tools for Higher Education quality assurance:  

 Observance of requirements of Bologna process, international accreditation and 

various international unions of higher education 

 State Accreditation (higher educational establishment and programmes) 

 Institutional Audit 

3. Performance of requirements for a system of internal quality assurance in HEI (policy, 

structure, assessment and etc.) 

4. The possibility to receive the higher education, financing and its quality increase, is 

carried out through the development of the educational policy, providing a complex of 

measures to improve the quality of education not only by the control and supervision, 

but also by maintenance with means of encouragement for stimulation of 

corresponding improvements from the part of high schools, the equality of 

possibilities for the state and private high schools. 

5. Due to the increase of requirements to quality of education from the state, the internal 

management of high schools is reinterpreted. The development of high school is 

realizable with the precise organizational strategy and coordinated execution. 

6. In the Eastern Europe countries within the nearest future period it is impossible to 

provide the quality of higher education without external control, at the same time the 

defining role in this process belongs to the high school's internal systems of quality 

assurance. 

7. The quality of higher education can be provided only with qualified teachers, capable 

to carry out the mission of high school aimed to improve the quality of education and 

quality of high school as a whole. 

8. The quality of the teacher and the quality of teaching cannot be achieved without 

desire of the teacher to self-development in the personal and professional aspects. 

9. Administrative growth of the teacher is connected with a recognition of personal 

achievements and provides quality of education in the high school. 
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