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Abstract 
 

Widening projects in software engineering also bring an increased complexity in the 
associated project management, especially if the software product consists of many different 
components and has a high variability and long lifetime with an iterative process of 
improvements. Problems like maintaining dependencies between different components and 
different versions of components, managing a huge diversity of possible configurations and test 
management arise. To handle the problem of configuration management and the variability in 
software projects, software product lines are used which consists of one or more feature model. 

In this paper we present an approach that supports the modeling and configuration of 
product lines taking into account different project management aspects. The modeling of the 
variable and common parts of the product line is accomplished by using multifeature models. 
Furthermore, we present a process for development and configuration of these product lines 
which also enables support for project management disciplines. For this purpose, the individual 
features of the feature models are assigned with different development artifacts, which may 
include for example requirements, software components or test cases. 
 
 

1. Introduction 
 

Software products showing a high variability are difficult to manage because of different 
aspects. On the one hand it is a complex task to manage the lifecycle due to dependencies 
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between different components, which may vary in each final product, on the other side such a 
product will be further developed due to new requirements or improvements. To manage these 
aspects in the software development, software product lines [1] can be used. 

The central element for the representation of common and variable parts of a product line 
is one or more feature model [2, 3]. Each feature model has many features, which represent 
stakeholder requirements or product characteristics [4, 5, 6]. These features are arranged 
hierarchically and may have dependencies to other features. Supplementary each feature has a 
semantic which indicates the meaning within a group (optional, mandatory, or, alternative).  The 
feature itself is associated with a concrete software component or software artifact, so that it is 
possible to produce software based on a selection of features and their dependencies. A defined 
and valid selection of features represents one configuration (product) of the product line. 

 

 
 
Figure 1. Feature model 
 

Figure 1 shows an example of a feature model for the software of a navigation system. 
The feature model let’s you select for example, if you want the Traffic Message Channel (TMC) 
service to be included in your system or not. Based on this kind of description, many different 
features and their relationships of a configurable system can be developed and finally lead to a 
highly variable product. To handle the variability of the product and to support the development 
of products based on software features, the concept of feature models has been extended in 
numerous approaches [3, 5, 6, 7, 8]. Apart from the support to handle the variability of a 
system, a software product line can also be used to provide support for the quality management 
of a product. While the variability of a system brings challenges in the field of testing due to the 
large number of different products that can be created, the product line can also be used to 
provide different test cases according to the selected configuration. 

In this paper we present an approach that extends the concept of product lines to the field 
of software project management for complex projects handling products with a high variability. 
Our approach supports a continuous documentation of requirements and their implementation 
by associating requirements with a set of features. In addition, we associate each feature with 
test cases, so that the quality of products is ensured and can be tested even within a varying 
product. Both, the software product itself and the test cases are generated based on a 
configuration. To fulfill the aforementioned requirements we extend the notation of feature 
models by introducing new artifacts and new types of associations.  We also show how the use 
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of software product lines in conjunction with the presented approach opens up the possibility for 
organizing the development process of software products in a structured way by tiling the 
functionality and corresponding artifacts and develop that functionality in parallel. 

We start with a description of the development process of a software product line in 
section 2 where we show, how to integrate aspects of the quality management into a product 
line. Section 2 also describes feature models and the distribution of one product line into 
multiple feature models in detail while section 3 describes the development of artifacts. Section 
4 shows the process of a product generation including test cases and further documents. Finally, 
we discuss the proposed approach in section 5 and conclude our work in section 6. 
 
 

2. Development Process 
 

To support different aspects of project management, processes were defined that can 
be followed to manage a project. Accordingly in [1] a process was defined that supports the 
project management in projects handling with complex and durable software product lines 
and can be used as a guideline to develop a product line and to create a product from a 
configuration. Nevertheless, they don’t consider aspects of the quality- and test 
management. To add the aforementioned support to the existing process chain, we extended 
the process by introducing further steps regarding test development and test execution. 
Because of the nature of a product line, the whole process consists of two fundamental 
steps, the development process and the configuration process. While the development 
process includes steps to identify requirements and to develop the product line including the 
required features, the configuration process includes the product generation based on a 
customers needs. Figure 2 depicts the first part of the extended process chain, the 
development process which is tiled, just like the configuration process, too, into two levels 
of development that partly can be developed in parallel. The first step includes the 
requirements engineering which is the basis for the feature definition. During this phase of 
the project, the variables of the product line are defined which have a strong impact on the 
requirements engineering for the software development. 
 

 
 
Figure 2. Development process 
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During the software development process chain, we added to stages for the development 
of test cases. The first stage includes the development of architectural tests, which ensures the 
quality and functionality of the architectural basis of a product. Accordingly test cases for non-
variable parts of the system are developed that will be included in each product generation 
process. The second introduced stage includes the test development for a specific feature and 
therefore needs to be developed for each feature, too. This step allows us to include specific test 
cases into a configured product depending on the selected features. Due to the association of a 
feature with the corresponding test cases, even a product with a high variability can easily be 
tested including architectural tests as well as tests for each single feature that was included. 
 
 

Feature Models in the Development Process 
 

During the development process of a product line, feature models are used in the stage of 
feature definition to describe the variables of a system. Nevertheless, the use of a single feature 
model for the whole product line rises some disadvantages in the handling of the system, 
especially if the system becomes complex. On the one hand a distinction of different systems 
parts, for example the software for different ECUs in a car, which is necessary for the product 
generation, is not possible. On the other side dependencies and properties, which may exist 
between those parts cannot be modeled in an adequate way. However, such information is 
needed during the product generation process to determine related system parts and to identify 
further requirements like software platforms and execution environments. 

To address the aforementioned issues related to the use of a single feature model, we 
propose a multi product line approach where individual system parts are developed within a 
single feature model and the different feature models can be associated with each other. To 
describe the dependencies between multiple features belonging to different feature models, we 
extended the concept of constraints introduced in [9] by allowing an association over multiple 
feature models. 

A require and an exclude constraint, like described in Table 1, is used to define 
associations between multiple feature models as well as between features within a single feature 
model. 

 
Table 1 

 
Constrainttypes 

 

Constraint Description 
require Describes the dependence between two features in a feature model. 

Furthermore it is also possible that the features are located in different 
system parts. Feature A requires feature B. 

exclude Describes the mutual exclusion between two features in a feature model. 
Again, it is possible that the features are in different system parts. Feature A 
cannot be combined with feature B.  

Figure 3 shows an example of a simple multi product line with two feature models 
connected to each other describing two variable parts of a car configuration. On the left side, a 
parking system can be configured where the rear-view camera feature requires the presents of a 
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navigation system with a graphical display (map). On the right side, further details on the 
navigation system can be configured. The example shows, how different system parts can be 
distributed over multiple feature models, so that the parking system is managed within one 
feature model and the navigation system is managed within another feature model. 
 

 
 
Figure 3. Different system parts of one product line 
 

With the proposed distribution of features into multiple feature models and the constraints 
associating multiple feature models with each other, a complex product line can be broken down 
into multiple parts that may be developed and maintained individually. It also allows a 
differentiation of single system parts during the generation process, which offers a higher 
flexibility regarding the elevation of further requirements. 
 
 

3. Extended Feature Concept 
 

To be able to generate a product from a configuration of a product line, each feature is 
typically associated with a software artifact like a component. During the generation process, all 
software artifacts are used to produce the configured product. To gain a wider support for the 
quality management the association of a feature with just a software artifact is insufficient. 
Instead, we directly associate requirements with one or more features so that it is 
comprehensible which requirement leads to which feature and on the other side, which feature 
implements which requirement. 

The same concept like used with requirements is applied to tests cases, too. That way it is 
possible to develop not only a software artifact for a feature, but also to develop test cases 
which are directly associated to a feature and therefore also to a requirement. This allows a 
continuous development of the software product line not only including functionality, but also 
important aspects on quality management. Test cases can also not only be developed for a single 
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feature, but also for multiple features. Thus it is possible to create test cases that will be 
included in a product test if all associated features of a test case are within the configuration. 
This kind of test cases can be used to ensure the proper functionality of multiple features, which 
interact with each other or may have in impact on each other. 

 

 
 
Figure 4. Feature concept 
 

In Summary through the use of the proposed feature concept it is possible to determine 
three different aspects of a configuration: 

1. The requirements which are fulfilled by a configuration 
2. The software artifacts, which are necessary to generate the configured product 
3. The test cases that ensure a valid software product 
 

The applied concept allows the traceability of requirements and can also be extended to 
include further artifacts for example for documentation. In this manner it could be possible to 
associate text blocks with each feature to generate not only the software itself, but also a 
complete documentation or user manual that exactly meets the configured product. 
 
 
4. Generating Products and Test Cases Based on a Feature Selection 
 

In section 2, the development process and the configuration process of a software 
product line were introduced. While the development process refers to tasks like 
requirements engineering and development of features and the corresponding test cases, the 
configuration process describes the steps that are necessary to create a product from a 
product line. The basis of a product generation is a valid configuration of a product line. A 
valid configuration is given if all mandatory features are included and no constraints 
contradict each other. Each configuration includes several selected features that define the 
functionality and behavior of the product. A valid configuration for the example in  

Figure 3 could include the park distance control within the parking system feature 
model and the radio feature within the navigation system feature model. Based on this 
configuration, all necessary artifacts that are associated with the selected features can be 
determined and processed to generate the final product. 

To include further quality management aspects into the configuration process, we also 
extended the process chain and added a step for test case generation and a step for the execution 
of the tests like depicted in Figure 5. 
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Figure 5. Configuration process 
 

Test cases are generated depending on the features that were selected. Thereby a 
distinction is made based on the kind of test case. If a test case refers to only one feature, each 
test case of the selected features is generated and will be executed in the next step. Test cases 
that are associated with multiple features to test the impact on each other are only included, if 
all associated features are selected and thereby will be included into the product. The last step in 
the process chain before the final product can be delivered is the execution of the generated test 
cases. Within this step, all test cases are executed and problems within a generated product or 
the selected configuration can be identified. 

With the proposed configuration process it is possible to ensure that even a highly 
variable system were the components that may lead to a final product can vary, each component 
was tested and the functionality of the whole system is given. 
 
 
5. Related Work 
 

Recently many approaches were proposed to extend the concept of product lines to 
integrate software development artifacts like requirements, classes or components [4, 10, 11]. 
Apelet. al. introduced away to connect classes as well as refinements of classes with features. 
Depending on the selected configuration of a product line, those classes were modified based on 
the previous mentioned refinements. Finally, the software is provided by the generated artifacts. 
Although this approach is promising for software product lines it is not adequate for project 
management because neither artifacts like test cases nor dependencies between different system 
parts can be considered. Furthermore the approach does not allow the association of one artifact 
with multiple features like we proposed with requirements and test cases. 

Streitferdt extends the concept of product lines in his PhD-thesis and considers an 
association between features and requirements. Therefore he identifies different types of 
dependencies, which mainly differ from the dependencies introduced in this paper that they only 
can be applied to features within one feature model. In addition test cases are not taken into 
account. 
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Another refinement of the concept of product lines is introduced in [1], where a process 
for the development of software product lines is presented. This concept is used in our 
approach and accordingly applied to multiproduct lines and extended for support of quality 
management. 

In the following section we are going to focus on product line concepts for multi feature 
models. 
 
 

Multi Feature Models 
 

In [12] Apelet. al. outlines a process for a combined hardware and software product 
lines which is quite similar to [1]. Nevertheless they also do not support quality management 
in their process or consider the necessary associations between features of different system 
parts. 

Reiseret. al. introduced in [13]an approach for modeling multi level feature trees. In 
contrast to our approach, Reiseret. al. organize feature models hierarchically and do not 
consider different development artifacts. 

One approach where the configuration of software and hardware features is considered 
within one product line was suggested in [14]. However, only requirements are mapped and 
only one single feature model is used, which limits the differentiation between features of 
different system parts. Furthermore no information about the test cases can be integrated in the 
model. 

The handling of multi product lines was also focused in [15] where Rosenmülleret. al. 
introduced composition models to associate multiple feature models within one multi product 
line to generate a configurator based on the composition models. In contrast, we use different 
feature models and connect them with various artifacts like requirements, software components 
or test cases. Furthermore our process supports the whole development process. 
 
 
6. Conclusion and Further Work 
 

In this paper a process was presented which allows the modeling and developing of 
variable systems and the generation of associated test cases based on a multi feature model 
approach. The quality management support in terms of test case development and traceable 
requirements was integrated into the product line development process. Furthermore, the 
concept of constraints between multiple features has been extended to support constraints 
between features of different feature models, too. This allows a subsequent combined 
configuration of complex systems. Nevertheless, it has been shown that simple constraints are 
not always adequate to model all kinds of constraints. To address this circumstance, we plan 
to extend the presented approach and define a description language for complex 
dependencies. The proposed approach was prototypically implemented in our tool FoCuS. 
FoCuS is constantly being developed to support various development artifacts for features and 
also to enable an optimized configuration based on specified parameters. Furthermore we are 
going to examine how other disciplines of project management can be integrated into the 
proposed approach. In a next step, a configuration support is integrated into FoCuS. This will 
calculate features of existing system parts and configure them for stakeholders based on a 
properties selection. 
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Abstract 
 

When private companies engage in cross border trade and/or investments in emerging 
market economies they are faced with risks that are different from risks in domestic markets. 
Emerging markets can offer opportunities for high returns, but at the same time the risks, 
including both commercial and non-commercial risks, can be high. Those risks need to be 
managed. This article discusses the opportunities and the challenges that private companies may 
face when engaging in trade and investment in emerging markets. It will then discuss options 
for using risk mitigation instruments offered by export credit agencies (ECAs). The article will 
discuss examples of cross border trade and projects in emerging markets to illustrate how those 
instruments have been applied in real world situations. 
 
 
Introduction 
 

Companies who engage in trade and investments in emerging markets are both faced with 
commercial risks and non-commercial/political risks. Political risks are normally higher in 
emerging markets than in developed countries. The World Bank’s Multilateral Investment 
Guarantee Agency (MIGA) recently published a report titled World Investment and Political 
Risk (MIGA 2009). This report includes an extensive literature review on foreign direct 
investment and political risks. The study found that while a degree of ambiguity exists when it 
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comes to the relationship between political risk variables and foreign direct investment (FDI) 
based on econometric studies, findings based on surveys unequivocally support the view that 
companies do take into account political risk in their investment decisions (MIGA 2009). 
According to the Economist Intelligence Unit in recent years there has been growing evidence 
that political risk not only features in investment decisions, but is also moving towards the top 
of corporate agendas, as reflected in various business surveys. This is especially true for 
emerging markets where generic political risk is identified as main investment constraint (EIU 
2007). A report from Lloyd’s found that global businesses were becoming more concerned 
about risk from political violence. More than one third of 154 survey takers said that they were 
avoiding overseas investments for fear of political violence. This report also stated that business 
leaders believe political violence risk is real and rising; and concerns about political violence are 
preventing companies from investing where they would like to invest (Lloyd’s 2007). 

So what is political risk? There are many definitions of political risk. MIGA defines 
political risk as “the probability of disruption of the operations of MNEs by political forces or 
events, whether they occur in host countries, home country, or result from changes in the 
international environment. In host countries, political risk is largely determined by uncertainty 
over the actions of governments and political institutions, but also of minority groups, such as 
separatist movements. In home countries, political risk may stem from political actions directly 
aimed at investment destinations, such as sanctions, or from policies that restrict outward 
investment” (MIGA 2009, p. 28). When discussing the reasons why a country needs to set up an 
ECA, Stephens1 states that “political risks are those relating to the actions of governments in 
importing countries to prevent payment being made to the foreign exporter, for instance problems 
with transferring foreign currency. Default by government or public sector buyers or guarantors in 
another example, as is civil war” (Stephens 1996).  Beside political risk, commercial risk is also a 
concern of companies worldwide when they expand their business to emerging markets. The 
commercial risk is defined by the OECD (in the context of export credits) as “the risk of 
nonpayment by a non-sovereign or private sector buyer or borrower in his or her domestic 
currency arising from default, insolvency, and/or a failure to take up goods that have been shipped 
according to the supply contract” (OECD 2003). And Stephens has a quite similar definition on 
commercial risk “the principal commercial risks are insolvency of the buyer, default on payment 
by the buyer and repudiation of or refusal to accept the goods or services ordered” (Stephens 
1996). Commercial risk can be high in emerging markets where the financial system is still 
immature as compared to developed countries. The lack of financial information and the quality of 
information in these markets partly institutes the threats of commercial risk. Credit rating agencies 
and the exporters themselves cannot always assess credit worthiness comprehensively and 
sufficiently based on the limited financial information of their buyers. As Nerouppos et. al. 
emphasized in a study  the lack of data in emerging markets can lead to tremendous difficulties for 
risk management. “Another problem, equally important from a risk management point of view, is 
that there is a startling scarcity of available data. Often, the institutional mechanisms that lead to 
the plethora of data in advanced markets do not exist (e.g. derivatives exchanges, secondary 
markets, and even regular auctions of a standard set of government bonds). Furthermore, those 
data that are available are contaminated for many reasons. Since many emerging markets have 

                                                            
1 Malcolm Stephens is Secretary-General of the International Union of Credit and Investment Insurers (Berne 

Union). He was formerly Chief Executive of the Export Credits Guarantee Department in the United Kingdom. 
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gone through some period of crisis, the history of local financial variables is of questionable value 
in calibrating mathematical models for assessing future risks. Any current price data that are 
available must be viewed in light of the volumes and liquidity of local markets. All of these 
factors lead to tremendous difficulties for risk management” (Nerouppos et. al. 2006, 180-181.p). 

In spite of the high level of risks in emerging markets, companies do not stop tapping into 
these markets because of potentially high profit margins they can get. In order to mitigate 
against political and commercial risks the use of risk mitigation instruments has become more 
important for companies exporting to and doing business in emerging markets. These 
instruments are provided mostly by export credit agencies (ECAs), multilateral financial 
institutions and private insurers. Most ECAs and multilaterals are members of the Berne Union2 
(International Union of Credit and Investment Insurers). 

According to EKN, the Swedish Export Credit Agency, the volume of guarantees this 
agency issued increased from more than SEK 20 billion in 2007 to more than SEK 115 billion3 
in 2010 (EKN 2010a). This evidence unequivocally illustrates that risk mitigation instruments 
are in high demand in a country like Sweden and risks in foreign markets need to be managed 
and reduced. This increased demand enhances the important role of an ECA in exporting or 
home country. And in a discussion paper  Stephens  argues that among the many reasons why to 
set up an ECA in a country have to do with  confidence to export, protection against risk, 
improvement in competitive position, access to bank finance, source of information and trade 
expertise (Stephens 1996). 

The following chapter discusses risk mitigation instruments offered by ECAs and at the 
same time discusses the preliminary findings from a research conducted by the authors in co-
operation with a large Icelandic company, Marel, who is engaged in manufacturing food 
processing equipment. This company has production facilities in several countries. The 
objective of this research is to answer the research question “How can private companies use the 
financial services and risk mitigation instruments offered by Export Credit Agencies in 
emerging markets?” 
 
 
Risks Mitigation Instruments by ECAs 
 

When private companies engage in cross border trade or investment in emerging markets, 
the risks they face is a key concern. Not only small and medium sized companies need to 
evaluate and assess the risks they are faced with carefully but also large corporations with 
stronger financial capabilities need to protect properly their business from risks. In order to meet 
this existing demand the political and commercial risk insurance industry has been formed. The 
leading association in this industry is the Berne Union (founded 1934) with 73 members 
including mainly ECAs, multilateral institutions, and private insurers (MIGA 2010). ECAs are 
either public-sector institutions in their respective countries, established to provide support for 

                                                            
2 “The Berne Union (BU) was founded in 1934 in order to promote international acceptance of sound principles in 

export credit and investment insurance and to exchange information relating to these activities. Today, the BU has 
73 members (including Prague Club members) comprising mainly export credit agencies (ECAs), multilaterals and 
private insurers. The BU plays an important role in bringing together the public and private insurers to enhance 
cooperation and information sharing. Members meet on a regular basis to discuss industry trends and challenges” 
(MIGA 2009). 

3 This amount is equivalent to USD 3 billion in 2007 to USD 17 billion in 2010. 
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the exports of that country, or private-sector companies that act as a channel for government 
support for exports from the country concerned (Yescombe 2002). 

In general, these ECAs will charge premium to those companies who use their products. 
The “OECD country ratings are designed to set guidelines to price the default risk on export 
credit and to set minimum premium rates charged by participating ECAs” (MIGA 2010, p. 63). 
The ratings known as Knaepen Package came into effect in 1999, is a system for assessing 
country credit risk and classifying countries into eight risk categories, from 0 to 7 (OECD n.d). 
Basically, ECAs will assess political risk and commercial risk when they issue guarantees to 
exporters or foreign buyers. ECAs use country ratings by OECD as platform to assess political 
risk or country risk while commercial risk is assessed based on each individual corporate’s 
information such as operation and background information, financial and audited annual reports, 
project feasibility studies, etc. Companies who are eligible to use products or services provided 
by an ECA must have their operations relevant to national interest of the country where the 
ECA is located. In other words, the companies must contribute to national economic 
development of that country in a direct or indirect way. For instance, a company must have 
production facilities located in the home country of the ECA. The ECA can also support a home 
company who has production facility in a host country. 

There are various products or risk mitigation instruments offered by these ECAs and these 
products can be the same or very similar from one ECA to another. Products of ECAs include, for 
example: Bond Guarantee, Investment Guarantee, Project Financing Guarantee, Financing 
Guarantee, Project Delivery Guarantee, Working Capital Guarantee or Reinsurance. The products 
that this paper focuses on and analyzes are: (i) Buyer Credit Guarantee, (ii) Supplier Credit 
Guarantees and (iii) Export Loans.  Each individual ECA may have different names for their 
products. For instance Export Credit Guarantee Department (ECGD), i.e. the ECA of UK, names 
Buyer Credit Guarantee and Supplier Credit Guarantee (the two products of EKF, the Danish 
ECA) as Buyer Credit Facility and Supplier Credit Financing Facility. The criteria for selection of 
ECA also can be various. EKF, the Danish ECA and EKN, the Swedish ECA, do not set any 
limits to the minimum nor maximum amount of contract value between the exporter and foreign 
buyer as long as the premium is sufficient to cover for their margin and operational cost, however, 
ECGD specifies the purchase of good or service worth at least £ 5 million for Buyer Credit 
Facility or £ 25, 000 for Supplier Credit Financing Facility. The authors chose the three products 
mentioned above for analysis based on their other relevant research of a large European company 
in connection to its business expansion in Vietnam. These products seem to be the most suitable in 
terms of risk mitigation when companies export goods or services to their buyers in emerging 
markets. However, companies need to find what product suits them best in every specific case. 

Buyer Credit Guarantee is basically a guarantee issued by an ECA to a bank that lends 
money to a foreign importer to pay for an order of goods or services from an exporter in the 
country where this ECA is located (see figure 1). In emerging economic countries, both local 
and international banks are cautious when decide to lend capital to companies. A research4 

                                                            
4 In co-operation with Marel Food Systems, the authors selected, visited and interviewed 4 of the largest 

Vietnamese pangasius processors in order to understand their difficulties and constraints in modernizing 
their processing lines. Export value of these processors on a yearly basis varied from USD 17 million to 
USD 61.7 million in 2010 (according statistic from VASEP sent via email July 22, 2011). These 
companies are thus an important source of foreign exchange for Vietnam. 
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among the largest fisheries processors (ranked by VASEP5) in Vietnam conducted by the 
authors in November 2011 found that when companies applied for medium long term loans (up 
to 5 years) to invest in their processing equipment they usually only got 50  to 55 percent of the 
amount  requested. If a company has good working experience and good relations with a local 
bank and the feasibility study of their project is highly assessed, the amount of loan could be 
increased to 70 percent out the total loan requested. The companies had to use their own fund to 
for the rest of the investment. Some processors said that they could hardly obtain any medium 
or long term loan if the size of loan is up to few millions of US dollars. This has been one of the 
companies’ main constraints and it prevents companies from investing intensively in more 
comprehensive processing lines. 
 

 
 
Figure 1. Model of Buyer Credit Guarantee of Danish ECA – EKF. 
 

Buyer Credit Guarantee will help foreign buyers in emerging markets to obtain larger 
loans from international banks and with longer lending term. This can also be done through a 
local bank but it would normally take more time as the ECA is more likely to know the 
international banks. The bank will then be covered from buyer’s default in repayment due to 
commercial or non-commercial risks. 

Supplier Credit Guarantee is a guarantee issued by an ECA to the supplier or the exporter and 
this exporter can grant the foreign buyer extended credit on amounts payable for the order. The 
                                                            
5 Vietnam Association of Seafood Exporters and Producers (VASEP) is a non-governmental organization, 

established on June 12th 1998, based on the principles of volunteer, autonomy and equality. VASEP 
members include leading Vietnamese seafood producers and exporters and companies providing service to 
the seafood sector. 
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supplier or the exporter will be protected against the risk of not being paid by the buyer or the 
importer due to political or commercial risks. The exporter can take advantage of supplier credit 
guarantee to lend the foreign buyers in an emerging market where an extended credit period may be 
the key incentive for the buyers to select the most competitive supplier over the others. Supplier 
Credit Guarantee helps the buyer or the importer repay the order in a longer period (see figure 2). 
This can be very advantageous for a buyer who may have limited cash flow and has difficulty in 
accessing to funds. In a prior research conducted by the authors among 20 largest Vietnamese 
fisheries processors in August 2011, a set of questionnaire was sent out. All of those who answered 
indicated that they have to pay the supplier within 3 to 6 months after the equipment has been fully 
installed and checked. This short term repayment period for the equipment from the supplier is one 
of their main constraints especially for companies who lack working capital and have difficulty in 
obtaining loans. The research conducted by the authors in November 2011 found that these 
companies have not been offered an extended credit period from any supplier. They have to apply 
for loans from local banks with high interest rates. Most loans lent to them are both short term loans 
(less than 12 months) and the amount allocated is far lower than the amount they requested. This 
constraint is one of the reasons why Vietnamese fisheries processors could not purchase 
sophisticated processing equipment from European manufacturers on a large scale. 
 

 
 
Figure 2: Model of Supplier Credit Guarantee of Danish ECA – EKF. 
 

They only bought a small part of the equipment needed from these manufactures and the rest 
of processing lines were locally made or imported from more affordable Asian manufacturers like 
China, Korea or Japan.  This suggests that if buyers from an emerging market like Vietnam are 
offered an extended credit period, it may affect their investment decision which means that they 
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would perhaps invest more sophisticated processing equipment on a larger scale. Some of the 
processors in Vietnam have indicated that if they were granted a longer repayment period from the 
supplier and at reasonable cost they would consider to invest and modernize their processing lines 
more comprehensively. See figure 2 for the description of how Supplier Credit Guarantee works. 

An export loan is a lending scheme to help the exporter’s foreign buyer when this buyer 
is unable to secure credit facilities from banks for purchasing products and services from the 
exporter (see figure 3). In the case of EKF, the Danish Export Credit Agency, they facilitate the 
export loan through a bank, and the loan is based on the bank’s lending terms. It depends on 
each individual ECA whether or not they offer the export loan product and how long the lending 
term will be. But this product is very important in the situation of financial crisis where banks 
are unable to provide loans to corporations. The EKF offers export loans as a result of the crisis 
and application for export loan of EKF can be made until end of 2015. In the same research by 
the authors in November 2011, the Vietnamese pangasius processors shared the view that local 
banks can only lend them with the amount not exceeding 20 percent of those banks’ totals 
lending capital. This reflects the limits in lending capacity of banks in Vietnam. And thus it 
limits the opportunities for processors in particular and Vietnamese enterprises in a broader 
view, if they wish to invest intensively. Besides that, each company may enjoy different interest 
rates depending on how good their relationship is with the lending bank.   When this research 
was conducted, interest rate that these processors had to pay for medium long term loan was 19 
percent for VND and 8 percent for USD, these interest rates varies from company to company 
as explained, however, these rates are considered  high, especially the local rates in VND. 
 

 
 
Figure 3: Model of Export Loan of Danish ECA – EKF. 
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However, the cost associated and premium for this Export Loan scheme is not necessary 
cheaper than other traditional lending schemes because the export loan is granted jointly by a 
bank (usually the exporter’s bank) and an ECA to the foreign buyer based on commercial basis 
and market conditions. Export loan can be even more expensive but it also can be critically 
important in international trade especially under financial crisis time where most of banks are 
unable to provide funds to companies. The next chapter will illustrate how this produce is 
applied with a case in Jordan. 
 
 
Cases 
 

This chapter demonstrates some success stories of companies who used products of the 
Danish Export Credit Agency, EKF. These cases are quoted directly from cases published on 
the EKF’s website. 

1. Olam International Limited and The Use Of Buyer Credit Guarantee from 
Danish ECA - EKF – for a manufacturing facility in Vietnam (2009) 
Olam is a leading global supply chain manager and processor of agricultural products and 
food ingredients. With direct sourcing and processing in most major producing countries 
for various products, with the headquarters in Singapore, Olam has built a global 
leadership position in many businesses, including cocoa, coffee, cashew, sesame, rice, 
cotton and wood products. Olam operates an integrated supply chain for 20 products in 65 
countries, delivering these products to over 11,000 customers worldwide (Olam 2011). 
 

The challenge 
In the year 2009, Olam was looking to invest in equipment for its new coffee 
manufacturing facility in Vietnam.  Olam chose a Danish company namely GEA 
Process Engineering A/S as the supplier. Unfortunately, the global economic and 
financial crisis made it difficult for Olam to secure the financing it needed to buy the 
equipment. At the same time, Olam’s bank was reluctant to secure long term 
financing. “Owing to the lack of liquidity in the financial market in February 2009 it 
would in all probability have been impossible to secure financing with a repayment 
term beyond 2-3 years for Olam,” says Antero Ranta from Olam’s bank, ANZ 
Structured Asset and Export Finance, in Singapore 
 

The Process 
Thanks to long standing working relations between GEA and EKF, GEA proposed 
that EKF be involved in the process of procuring financing for Olam’s project in 
Vietnam. “I was convinced that EKF would be able to assist in putting the financing in 
place. For our part, it was all plain sailing, as, right from the start, our customer and 
ANZ were keen to take over and deal with EKF directly,” says Jesper Duckert, Project 
Finance Manager, GEA Process Engineering A/S. In order to implement the financing 
negotiations, EKF decided to send its representatives to Vietnam and had a meeting 
with representatives from Olam and ANZ Structured Asset. After the visit to Vietnam, 
EKF had better basis for assessing the actual credit risk entailed by the project. 
 

The Solution 
After the meeting and negotiation EKF came up with a detailed assessment of the 
project and was able to offer a buyer credit guarantee. This guarantee meant that EKF 
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assumed a share of the risk of extending a loan to Olam, and therefore, ANZ could 
secure financing for Olam as they needed.  “With an export credit guarantee from 
EKF we were able to offer Olam a loan with a repayment term of 8.5 years,” says 
Antero Ranta from ANZ Structured Asset and Export Finance in Singapore.  “In spite 
of the financial crisis we were able to secure long-term financing for our activities on 
a growth market,” says Arun Sharma, Senior Vice President, Coffee Division, Olam 
(EKF 2009a) 
 

2. A Jordanian Company namely Modern Cement & Mining Company, and The 
Use of Export Loan and Buyer Credit Guarantee from Danish ECA – EKF 
(period of credit: 2010 to 2017) 
 

The challenge 
In July 2008 the Jordanian company Modern Cement & Mining Company chose a 
Danish company namely FLSmidth as an equipment supplier for its new cement plant 
in the south of Amman. The first deliveries were already paid by the Jordanian 
company but the main part of the order was to be financed by a local bank. However, 
due to the global economic and financial crisis, the bank turned down applications for 
new loans. This threatened the progress of the construction and the order of FLSmidth. 
FLSmidth decided to contact EKF in the spring of 2009 because FLSmidth had 
previously been assisted by EKF with guarantees for financing solutions. 
 

The process 
EKF had meetings with a number of international and local banks who expressed their 
interest in taking on the risks of the project provided that EKF would guarantee most 
of the loans. Furthermore, through the export lending scheme EKF was able to offer a 
loan to the buyer of FLSmidth services. Then EKF quickly endorsed the project.  
“EKF’s endorsement was conditional to the approval of the risks and terms in the 
transaction, its environmental impact and the extent of the Danish economic interest in 
the transaction – aspects which all needed further examination and subsequent 
negotiation with the parties involved.” (EKN 2010b) 
 

The solution 
Finally the solution came into place in May 2010.  “Half of the FLSmidth contract was 
financed with equity from the owners of the cement plant while the other half was 
financed with loans. More than half of the debt financing came from the Danish export 
lending scheme administered by EKF, while the remainder was provided by a group of 
local banks” (EKN 2010b). HSBC London arranged the EKF financing. HSBC London is 
also acting as agent bank on behalf of EKF. Thanks to EKF’s loan and guarantee, the 
construction of the cement plant in Jordan could continue as planned. And the plant is 
expected to be ready for production start-up at the beginning of 2012 (EKF 2010b) 
 

3. Grain and Seed Exporter Nibulon Company in Ukraine Used EKF’s Buyer 
Credit Guarantee to Borrow Money from a Western European Bank At a Far 
Lower Interest Rate Than in Ukraine 
 

The challenge 
In 2009, a Danish company, Cimbria Unigrain received the first of two large orders 
worth EUR 20 million from Nibulon, Ukraine’s largest grain and seed exporter and a 
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high-growth company. . This order consisted of eight silo facilities for storing, drying 
and loading grain and seed. And Nibulon uses this equipment to extend and 
standardize its storage and transportation facilities by the rivers of Ukraine and the 
Black Sea. However, the Ukrainian buyer’s constraint was that they had to borrow at a 
high interest rate in Ukraine to pay Cimbria Unigrain. And this might create 
uncertainty regarding the order from the Danish manufacturer. 
 

The Process 
Cimbria contacted EKF and EKF agreed to assess the viability of the export order and 
work on the financing options via a guarantee from EKF. ”Even allowing for the 
premium payable to EKF, Nibulon is making a big saving,” says Sales Director 
Henning Roslev Bukh. He adds that Nibulon regards Cimbria Unigrain and EKF as 
important and regular business partners. 
 

The solution 
Finally EKF offered buyer credit guarantee to Nibulon. This meant that Nibulon was 
able to secure a loan from a Western European Bank at a far lower interest rate than in 
Ukraine. ”Nibulon is very pleased that it was possible to arrange a Danish guarantee 
for this order. We might well have got the order anyway, as Nibulon has ordered from 
us for many years and is very satisfied with our products. Nibulon could perhaps have 
financed the purchase with equity, but it is often cheaper to borrow the money than to 
use equity, and equity is greatly needed in a growth-oriented company such as 
Nibulon,” says Henning Roslev Bukh. And in 2010, Nibulon made another order for 
eight silo facilities – and once again, EKF provided a guarantee for the buyer’s 
payments. Thanks to this order Cimbria Unigrain has hired 30 employees in 2010. 
(EKF 2009b) 
 

4. Marel Food Systems and the possibility of the use of ECAs products in Vietnam 
Market 
Marel Food Systems is one of the leading manufactures in food processing equipment. 
Marel is headquartered in Iceland but has production facilities for processing lines in 
fish, poultry, and meat in numbers of European countries, USA, Brazil and in Asia. 
Marel is ambitious to expand their business in emerging markets where food 
processing industry is becoming more important like for example in China, Thailand 
and Vietnam. However, the purchasing volume of buyers from these markets remains 
low especially in Vietnam. The research in cooperation with Marel, mentioned earlier, 
among largest pangasius processors in Vietnam, found that Vietnamese buyers bought 
some limited number of equipment rather than comprehensive processing lines. 
During in-depth interviews with the 4 largest Vietnamese processors, the authors was 
told that most of equipment made by European manufacturers is very sophisticated 
and advanced, however, this equipment is too expensive for them to purchase on a 
large scale. Instead, they needed to select some equipment which is most important for 
them. The remaining equipment they bought from more affordable manufacturers 
from China, Korea or Japan and some other equipment is locally made. When asked, 
these processors said they were aware of the fact that having advanced equipment in 
their processing lines would enable them to export more of their products to high 
income markets like USA, Europe and Japan. The critical issues rest in funding which 
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prevents them from investing intensively. The issues here include low amount of loan 
allocation from local banks, limited availability and accessibility to long term loans 
especially in foreign currency like USD, high interest rate, short repayment period to 
the equipment suppliers etc. At the same time, the authors interviewed some ECAs in 
Europe like EKF (Denmark), EKN (Sweden) and ECICS (Singapore); in response to 
the question what products offered by ECAs they thought are most suitable for Marel 
and its buyers in Vietnam given the constraints mentioned above, these ECAs thought 
that two products should be suitable which are Buyer Credit Guarantee and Supplier 
Credit Guarantee. The recommended products of ECAs could help Marel achieve its 
goal which is to expand its business in Vietnam. However, the ECAs also said that in 
order to be supported by ECAs’ instruments the Vietnamese buyers need to fulfill the 
requirement in terms of being able to provide sufficient and transparent information of 
their companies, especially financial information, including audited annual reports. 
The readiness and well done “home-work” of Vietnamese buyers will help the process 
of ECAs in assessing their creditworthiness and making decision on their request 
quicker. Most of the Vietnamese fisheries processors now are working with local 
banks both state owned and privately, however, ECAs indicated that if foreign buyers 
work with international banks it will normally make the process faster because ECAs 
have more working experience with large international banks than local banks in a 
specific country. 

 
 

Conclusion 
 

When companies engage in cross border trade and/or investment they are more likely to 
face higher risks than in domestic markets. These risks can be political and commercial risks 
and the level of risk is also different in different markets. In the context of emerging markets 
and due to the current uncertainty in financial market, these risks have moved towards to the top 
corporate agendas. Certainly, these risks should be managed. In order to cover the existing 
demand and to promote the export of its home products, ECAs worldwide provide various risks 
mitigation instruments. Through the research done by the authors and the real cases described in 
this paper, we can see that there are real possibilities for companies to have risks covered thus 
enhance their business development especially when they tap into emerging markets. 

Among the key factors to make things happen is the ability of ECAs to assess the 
creditworthiness of companies especially the foreign buyers. Therefore, in response to this 
issue, foreign buyers should provide full and transparent financial information to help the 
process move faster, including audited annual reports. Besides that, ECAs prefer working with 
international banks that they know and already have a business relationship with so it would be 
advantage of foreign buyers to seek loans from international banks like ANZ, HSBC, American 
Standard Chartered Bank or international organizations like the Asian Development Bank and 
the International Finance Corporation of the World Bank Group, etc. The products offered by 
ECAs show that the risks associated with political and commercial risks in emerging markets 
can be managed, and the cases discussed in this paper are tangible evidence of recent success 
during a global economic and financial crisis. 
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Abstract 
 

The aim of the case study is to express the delayed repair time impact on the revenues and 
profit in numbers with the example of the outage of power plant units. 

 

Main steps of risk assessment: 
 creating project plan suitable for risk assessment; 
 identification of the risk factors for each project activities; 
 scenario-analysis based evaluation of risk factors; 
 selection of the critical risk factors based on the results of quantitative risk analysis; 
 formulating risk response actions for the critical risks; 
 running Monte-Carlo simulation [1] using the results of scenario-analysis; 
 building up a macro which creates the connection among the results of the risk 

assessment, the production plan and the business plan. 
 
Results 
 

The result clearly demonstrates that if the outage of certain units is delayed by 3-4 days 
as compared to the scheduled date due to the inadequately managed risks, the profit 
before tax might decrease by approximately HUF 1.4 Bn (€ 5M). 

With the execution of the risk management actions there are real chances to meet the 
planned deadline of outage works, and avoid the € 5M loss. Of course, risk management 
activity costs certain amount of money as well, but the execution costs of the risk management 
actions are only a fragment of the loss we can avoid. 
 
 

Preliminaries 
 

Risk management is a practice of systematically identifying, evaluating, treating and 
monitoring risks that might have a negative or positive effect on the ability of a company to 
achieve its strategic goals. Risk can be a future event, activity or failure of activity that has a 
positive or negative effect on the strategic goals. It can come from many sources, e.g. 
uncertainty in financial markets, credit risks, regulations and legal liabilities, authorization, 
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accidents, natural disasters as well as unintended human mistakes, deliberate attack from an 
adversary or employee, cooperation between partners etc. 

Risk management can be used in many different business areas. One of the issues is 
calculating the impact of risks on the productivity and profit plan of a manufacturing 
company. This case study shows an example of a nuclear power plant. 

The Paks Nuclear Power Plant is located in South-Hungary. The license holder is the 
Paks NPP Joint Stock Company (Paks NPP Ltd). The majority owner of the company is the 
state owned Hungarian Power Companies Ltd. with a total equity of more than 99.99%. 

The four reactor units of the power plant were first connected to grid between 1982 and 
1987. Each of the four units is a VVER-440/V-213 power reactor type, cooled and moderated 
with light water, and each has a thermal output power of 1,485 MW. After power upgrading 
program the individual electrical capacity of each reactor unit is 500 MW, giving a total 
electrical capacity of Paks NPP site approximately 2,000 MW. The daily production value per 
reactor unit is 0,5M €. The yearly electricity production of the power plant is 15 000 GWh and 
the revenue is 700 M €. 

The electrical energy produced by a nuclear power plant is sold to power providers. The 
sales contract records the volume of electric power to be sold expressed in GWh. If a nuclear 
power plant does not meet the production volumes of electric power commitment as scheduled 
in the contract, and the difference exceeds the pre-defined percentage values, the contract 
requires the nuclear power plant to purchase the missing amount from the electric power 
exchange. Since the price of electric power is much higher at the electric power exchange than 
the production costs of the nuclear power plant, its profit will significantly reduce. Therefore, it 
is the vital interest of the nuclear power plant to identify any potential risks causing production 
outages, and model their impact on revenues and profit via the production plan. 
 
 
The Aim of the Case Study 
 

The reactor units need regular maintenance and refueling. During these works the reactors 
have to be shut down. There are two basic types of planned outages for Paks nuclear power 
plants: the longer service outage and the shorter refueling outage. The service outage includes 
refueling, major plant modifications, periodical inspections and tests required by the Technical 
Specifications. Typical duration of the service outage project is 57 days. The refueling outage 
mainly consists of partial refueling, corrective and preventive maintenance. Typical duration is 
26 days. The typical work plan of refueling outage has about 6500 different activities. The 
maintenance program always has an uncertainty, which can be confronted when the reactor unit 
is disassembled. Based on experience the average delay of the refueling outage is 3 days. This 
implies 1.5 M € direct financial loss. 

Every tool that eliminates this potential loss is essential for the company, and risk mana-
gement can help reveal the reasons of loss and reduce probability and/or impact of critical risks. 

There are two aspects of risk analysis issues related to this topic. First is a strategic view: 
How can we achieve the strategic goal of load factor?1 In other words, how to ensure the highest 
level of production? The second targeted area is: Identifying potential delay of outage activities 
at the operational level and eliminate the additional cost. 
                                                 
1 Load factor = Actual gross energy output in year i / Maximum gross energy output in year i 
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This case study is making an attempt to assess the effect of the unplanned outages derived 
from the delayed maintenance works in a nuclear power station and express the delayed repair 
time impact on the revenues and profit. 

Precondition: During risk analysis we accepted the accuracy of the project plan for the 
maintenance works as a starting proposition. This means, we did not examine if the outage 
works of the certain units could be shortened e.g. with better work organization. 
 
 
Main Steps of Risk Assessment Project [2] [3] 
 

The first step is to simplify the project plan for risk assessment. The project managers of 
the company have already prepared a project plan, but that contains thousands of activities. It is 
obvious that the number of activities is too big to be suitable for an efficient risk management 
because of the time needed for analyzing each activity. Therefore the main task is to reduce the 
number of activities to a manageable number but of course the content of the outage plan must 
be preserved. This number should be between 10 and 30. 

We also have to define the logical relationships among the activities to get the critical 
path. [4] In this example the length of the critical path is 26 days for refueling and 57 days for 
service outage. 

 

 
 
Figure 1. Simplified project plan 
 

The next step is to identify the potential risk factors for each project activities. We 
suggest the company organize workshops for risk assessment, involving the experts of the 
project (engineers and project managers). We used our own risk management software named 
Szigma Integrisk® and a premade standard risk database that is based on our several years of 
experience. In this database the risk factors are assigned to risk groups, e.g. legal risks, 
technological risks, human resources, IT-technology, cooperation, management risks etc. In our 
example the experts have assigned cc. 10-12 risk factors to every project activity. 
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The scenario analysis helps calculate the probable impact of a risk. We have to estimate 
all of the potential outcomes, included the worst and the best case. Maximum four different 
scenarios can be defined and evaluated. In the course of the evaluation the experts estimate the 
probability of occurrence of the given scenario and the impact in terms of days. 

Then we can calculate the mean value and standard deviation for each risk. 
The selection of the critical risk factors is based on the previously defined mean value 

threshold and relative deviation threshold. If the calculated mean value or the deviation overruns 
the threshold because of a risk, that risk is labeled as critical risk. 

 

Table 1 
 

Example of risk assessment 
 

Activity: Reassembling of reactor 
Risk factor: Capacity is not sufficient for completing the task. 
Detailed description: Not being ready on time caused by lack of capacity. Engineers and technical 
supervisors cannot handle the huge amount of simultaneous tasks. 

 

SCENARIOS 
Scenario 1 Involving of additional capacity is belated, so a 

delay of 5 days is possible. 
Explanation of 
estimation 

Lack of capacity is realized in time, so a maximum 
delay of 5 days is possible. 

Probability 0.3 
Impact (days) 5.00 
 

Scenario 2 Involving of additional capacity is belated, so a 
delay of 10 days is possible. 

Explanation of 
estimation 

Surveying lack of capacity is belated; therefore a 
delay of 10 days is possible. 

Probability 0.5 
Impact (days) 10.00 
 

Scenario 3 Involving of additional capacity is belated, so a 
delay of 15 days is possible. 

Explanation of 
estimation 

Project manager fails to realize the lack of capacity 
or reacts very late, so a delay of 15 days is possible. 

Probability 0.2 
Impact (days) 15.00 

Mean value of deviation com-
pared to original value (days) 

9.5000 

Standard deviation 3.5000 
Critical? YES 
Describe action Strict control of planning activity and continuous communication with 

project owners and project management department 
Risk owner Project manager of refueling project 
Deadline 31.01.2012 
Estimated cost of execution 160 000 HUF 

 
It could easily happen that the same risk factor would be critical at different project 

activities. In these cases the risk manager or project manager should filter these duplicities and 
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consolidate the risk responses. Through this simplifying step we can reduce the total cost of risk 
mitigating activities, so the risk management process becomes more effective. 

The next task is to create risk mitigating actions for all critical risks. The main aim of 
the risk response is to help finish the given activity within predefined time that was set in the 
original project plan. Risk mitigation consists of the following steps: denomination of risk 
action, denomination of risk owner (responsible for the execution of the risk management plan), 
deadline of execution and the detailed description of the content of actions. In the example, the 
main aim of the risk response is to finish the given activity within predefined time that was set 
before the risk analysis. 

We show an example how to evaluate project risks with scenario analysis (see Table 1). 
Monte-Carlo simulation uses the results coming from scenario-analysis and a 

correlation random number generator in order to get the probability distribution [5] [6] of the 
total duration time of the refueling project. This is the last step related to risk assessment. 

 

 
 
Figure 2. Result of Monte-Carlo simulation 
 

In the course of the scenario analysis a maximum number of four scenarios could be 
defined. These scenarios are the most important variations that the experts can set out but in real 
life much more outcomes are possible. In the course of Monte-Carlo simulation the number of 
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samples could be multiplied so we can simulate a more realistic project environment. As a result 
we get the mean value, standard deviation, range and other parameters of the distribution of the 
execution time of each activity and the whole project. 

If there had been enough historical data regarding the duration and delays of former 
refueling and maintenance projects, Monte-Carlo simulation would have been started 
immediately, instead of risk assessment. In this case the company had not collected such data 
before the analysis. 

As a result we can see that the expected outage duration will be in a three-day delay. But 
because of the huge deviation, there is a high potential for finishing the outage before the 
original deadline. This means the project has not only negative risks but there are positive risks 
as well. Positive risks can be called opportunities the company should take advantage of by 
immediate realization of the risk response and implementation of risk controlling and 
monitoring actions. 

The Tornado-diagram was generated by the run of Monte-Carlo simulation. The essence 
of this diagram is to show the activities that are mostly responsible for the project delay. These 
are the activities that can divert actual duration of maintenance to the greatest extent, due to 
their great risk exposure. That is why it is advised to execute firstly the risk response actions of 
these critical activities. By managing these most important risks way the original duration (26 / 
57 days) can be kept. 

In the example of Paks Nuclear Power Plant Shutdown and Other primary circuit 
maintenance are the tasks that are most responsible for the project delay. 
 

 
 

 
Figure 3. Tornado diagram 

Other primary circuit maintenance 
Shutdown 
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Using the results of risk assessment, we can answer the most important question: What is 
the impact of the delayed maintenance and refueling project on the electricity production and 
on the business result? To answer this question we need the nuclear power plant’s electricity 
production data and business plan. We use a macro which creates the connection among the 
result of the risk assessment, the production plan and the business plan. 

With the help of this macro we could immediately model the impact of risks on the 
changes in produced electricity (GWh), changes in other costs (MHUF) and changes in pre-tax 
profit (MHUF). If we run the macro, we can answer for example the following question: ‘In 
what range the electric energy is going to fluctuate with relatively high probability (60 %) in 
case the previously revealed and evaluated risks happen?’ 
 
 
Results and Possible Further Steps 
 

Project plan before risk assessment Duration and costs after risk assessment 

 
 
Figure 4. Impact of risks on project duration and costs 
 

The result clearly demonstrates that if the outage of certain units is delayed by 3-4 days 
as compared to the scheduled date due to the inadequately managed risks, the profit 
before tax might decrease by approximately HUF 1.4 Bn (€ 5M). 

Project duration 
(mean value of risk 
analysis) 30.6 days 

Electric energy 
output (GWh) 

14,190

Nuclear fuel 
(M HUF) 12,898 

Water reserve use 
charges (M HUF) 

5,172 

Replacement 
energy purchase 

(M HUF) 0 

Electric energy 
production 

revenue (M HUF) 

Profit before tax 
(M HUF) 

23,606 

Project duration 
(scheduled) 

26 days 

Electric energy 
output (GWh) 

14,328 

Nuclear fuel 
(M HUF) 13,025 

Water reserve use 
charges (M HUF) 

5,223

Replacement 
energy purchase 

(M HUF) 0

Electric energy 
production 

revenue (M HUF) 

Profit before tax 
(M HUF) 

24,981 
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With the execution of the risk management actions there are real chances to meet the 
planned deadline of outage works, and avoid the € 5M loss. Of course, risk management 
activity costs certain amount of money as well, but the execution costs of the risk management 
actions are only a fragment of the loss we can avoid. 

The level of details, the methodology applied and the technology are fully in line with the 
user environment and demand. It is able to produce rapid and exact results based on the 
available empirical information. 

Relying on the analysis we could identify opportunities that could improve the developed 
model: 

 An additional customization of the presented model is required for modeling the risks 
related to the risk response actions of this project. 

 At the end of the analyzing period it is advisable to examine how many of the 
previously identified risks occurred, what their actual impacts were and whether there 
were any realized risks that were not identified by the analysis. 

 It is also expedient to make a cost-benefit analysis that points out what the 
relationship is between the cost saving due to risk management and the costs related to 
the risk management. 

 The efficiency and accuracy of the risk management can be increased and the time of 
the data recording can be decreased by developing an interface among the different 
data storing systems. 

 Not every risk factor was taken into consideration, since this is just an analysis made 
for modeling, but later other risk factors can be added to the model increasing its 
reliability and accuracy. 

 
 
Conclusion 
 

We summarize shortly the advantages of risk management from the point of view of Paks 
Nuclear Power Plant Ltd. 

 The management of Paks NPP Ltd. treats the realization of the strategic goals with high 
priority. Therefore they welcome every initiation that aims to help reach the strategic 
goals. And one of the most important from these goals is to ensure the delivery of the 
predefined amount of energy to the business partner. The chance for completing this 
strategic goal can be increased with the reduction in the outage durations. 

 The turbulent economic environment forces the management to make decisions in 
critical situations. The application of Szigma Integrisk® system can help answer many 
strategic dilemmas that the power plant faces. 

 The applied risk management method ensures the execution of the efficient risk 
response actions. The ex-post evaluations confirm that the risk exposure related to the 
outage activity has decreased in the previous year. 

 An important characteristic of risks is that they have an impact even if they are not 
identified in time. In this case their occurrence surprises everyone and the response of 
them cannot be efficient enough. By systematic risk assessment the management and 
project managers can identify potential risks in time and thus their efficient risk 
response is also possible. 
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 The additional value of risk assessment can be actions and programs that can improve 
the operational environment. 

 Last but not least we can see in the case study that with the help of risk assessment the 
potential for successful completion of the project has increased to a great extent. 

 
The most important conclusions are as follows: 
 The main tasks of risk management are to identify and analyze the long-term and 

huge-budget projects’ critical risks that might have an impact on duration and return. 
And also an important task is to formulate and execute an effective risk response plan. 

 In the course of risk assessment not only the impacts on single projects should be 
analyzed, but also the impact on corporate level. 

 It is very important to understand how the effective risk management contributes to 
avoid risks or mitigate their impacts and reach the strategic goals. 
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Abstract 
 

This paper combines a group analytic hierarchy process (GAHP) and technique of 
order performance by similarity to ideal solution (TOPSIS) in fuzzy or non-fuzzy form to 
define project activities weight factors. For this purpose, a project with 121 activities is 
proposed as a case. Critical parameters that are affecting the priority of each activity are 
recognized and weighted by GAHP in its fuzzy or non-fuzzy forms. These weights are 
subsequently used as the inputs for TOPSIS in its fuzzy or non-fuzzy forms to define the 
project activities weights. Then activities are affected by the weights and the S-curves of the 
two new fuzzy and non-fuzzy methods are drawn to compare with the two accepted 
traditional ones – Bill of quantity (BOQ) and Milestones methods. Finally for mathematical 
comparing the two new methods and the two traditional ones, analyze of variance method is 
used. The results are shown that the two new methods are valid and the non-fuzzy one is 
better than the fuzzy one. 
 
 
Introduction and Literature Review 
 

Approximately, all researches define the schedule, cost and quality as the three traditional 
main criteria, directly affect the project success [1-5]. Simplicity and ever remaining within the 
project organization realm make the traditional approach attractive for a project manager. The 
major drawback of traditional approach is its inaccurate behavior [1, 3, 6]. Separately 
considering schedule and cost not only depict many weaknesses in each of them but also, causes 
duplicated manipulation of the same data for different usage [7]. So, several models like 
weighted percent complete model [8, 9], Work package model [10], Teicholz’s model [11], 
Steven’s curve model [12], Rasdorf’s and Abudayyeh’s study [9] and earned value model [13] 
are proposed to combine them. 

Paolini and Glaser in 1977 [14], DeCotti and Dyer in 1979 [15] and Pinto and Slevin in 
1988 [6], denoted the customer satisfaction as the other project success factor. Type of the 
projects and human factor are the other critical factors that affect the project success [1, 5, 
16]. Shenhar et al. [3] in 1997 introduced thirteen success measures in four groups and some 
researchers denoted that a payment to contractors is the other project success factor [17, 18, 
19, 20]. 
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It is clear that the project success is tracked with actual progress of the project in 
comparison with the baseline schedule in the project lifecycle [18, 19, 20]. In this case, there are 
two main methods named as Milestones and BOQ methods where contractor prefers the BOQ 
method and owner prefers the other one. The significant difference between these methods [8] 
denotes the necessity of defining new method. Golpîra and Moradi in 2011 [4, 21] introduced a 
new method by using TOPSIS and GAHP. Alternatively, they made use of these two methods in 
their fuzzy form to have trade of with vagueness and uncertainty of the method [22]. 

In order to rank the methods, in this paper the two traditional methods and the two recent 
ones are compared with together. For this purpose, the S-curve and hypothesis analysis are 
widely used as the graphical and statistical tools to demonstrate the usefulness, creditability and 
accuracy of the models. The planed schedule which is taking from literature of the research is 
used to have the same base in methods comparing. 

In following paragraphs the GAHP, FGAHP, TOPSIS, and FTOPSIS are briefly 
addressed and then the methods compared with together. The methods are completely defined in 
references number [4, 21, 22]. 
 
 

Principles of GAHP and FGAHP 
 

AHP, introduced by Saaty in 1980 is a multiple criteria decision making (MCDM) 
method that can determine the priorities among various criteria [23]. Saaty believed that some 
uncertainty is lying in the nature of the method [24]. Bellman and Zade in 1970 were the first to 
study the fuzzy decision making problem [25]. Buckely in 1985 was the first to study FAHP 
technique [26]. Moreover, Tanino in 1984 [27], Bezdek et al. in 1985 [28], and Kacprzyk et al. 
in 1993 [29] address the group MCDM methods. 

Fuzzy and non-fuzzy AHP are started with translating the problem into a hierarchy with a top 
goal, criteria, sub-criteria and decision alternatives [30]. The comparison matrix (D) of each decision 
maker (DM) is constructed [30, 31] and the eigenvector and max are evaluated by 0.  ID  . This 
leads the problem into the consistency index (CI) and consistency ratio (CR) for each DMs 
comparison matrix by

1, max


 n
nCIRI

CICR  . The CR must be less than 0.1; otherwise the DM 

should revise his/her judgments [4, 21, 22]. Hereafter, the route of FGAHP and GAHP are deferred 
as follows: 

 In GAHP weight of each factor is calculated by Eigenvector technique and then 
consolidated by geometric mean method [4, 21]. 

 In FGAHP the comparative weights are transformed to fuzzy triangular numbers. In 
order to this transforming, in this paper the Gumus method is used [32]. The weights 
of criteria for each DM and consolidated group decision are calculated by geometric 
mean method to attain the ),,(w~,)w~,...,w~,...,w~,w~(w~ ini21 iii uml  as the criteria 
fuzzy weight vector [22, 26]. 

 
 
Principles of TOPSIS and FTOPSIS 
 

Hwang and Yoon in 1981[33] proposed TOPSIS model to order performance by 
similarity to ideal solution [22]. But it is difficult for DMs to assign accurate performance rating 
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to alternatives [34], and therefore the fuzzy logic is used which is lead the decision making 
close to the real world [35, 36]. 

 The TOPSIS model is started with defining decision matrix (D’), Standardizing and 
then normalizing it (ND’). The criteria weight vector –that is recalled from result of 
GAHP in previous step- is multiplied by ND’. The ideal (A+) and nadir ideal (A-) 
alternatives are defined and distance measures over each criterion to both ideal 

)(di
 and nadir ideal )(di

 are developed and the ratio +icl  is evaluated 

by  
dd

dC  =cl -
ii

-
i

i+i 
 

 . Finally to make the ratios useful for using in planed schedule, 

they are all normalized in the range of [0 1] as the weights of activities [4, 21, 37]. 
 Like the TOPSIS model, The FTOPSIS model is started with defining fuzzy decision 

matrix. In this paper the rule of thumb is used to translate the decision matrix to fuzzy 
decision matrix with triangular fuzzy numbers )t~( ij  as its elements. The matrix is 

normalized )~(T and then the standardized fuzzy weighted decision matrix is developed 
by    ijiij t~w~v~V  . Fuzzy negative )0,0,0(~ 

jv and fuzzy positive 

)1,1,1(~ 
jv ideals are assigned and the decision of each alternative from fuzzy 

negative and fuzzy positive ideals. The closeness coefficients are calculated and they 
are all normalized in the range of [0 1] as the fuzzy weights of activities [22, 30]. 

 
 

Empirical Example 
 

As an empirical study, the planed schedule which is taking from literature of the research 
is widely used to have the same base in methods comparing.  The data for this study were 
collected in winter 2010 in Kurdistan. The project contains 121 activities in 4 WBS levels when 
three types of DMs were asked for establishing WBS and time-scaled plan in MSP software. 
Evaluation process is demonstrated as follows: 
 
 

GAHP and FGAHP in practice 
 

The hierarchical structure is portrayed in Figure 1 and DM’s judgment about 
criteria, max and CR for all three DMs are illustrated in Table 1. 

 

 
 
Figure 1. The case study problem’s decision-making hierarchy 
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Following the GAHP process, lead the method to develop the consolidated criteria weight 
that is W=(0.4341, 0.1272, 0.1844, 0.1236, 0.0884). Similarly, following the FGAHP process, 
lead the method to evaluate the consolidated weight as illustrated in Table 2. 
 
 

TOPSIS and FTOPSIS in Practice 
 

The data are gathered by using a special format and then Five-point Likert as used to 
transform quantitative performance ratings to qualitative ones. Fallowing the TOPSIS model lead 
us to attain the activity weights as shown in Table 3 -column NFMW- and installing the FTOPSIS 
is lead us to gain the fuzzy weights as simultaneously illustrated in Table 3 – column FMW. 

 
Table 1 

 
Three DMs pairwise comparison matrix of criterion 

 

Man-powerManager  
Idea 

Stakeholder  
Idea 

Experts  
Idea 

Cost  
(BCWP)  

DM DM DM DM DM DM1,2,3 
3 2 1 3 2 1 3 2 1 3 2 1 3 2 1 

0.2 7 7 0.6 5 3 0.5 2 3 0.5 2 5 1 1 1 Cost (BCWP) 
1 2 2 5 3 0.53 0.5 1/3 1 1 1 2 0.5 0.2 Experts Idea 

0.5 5 3 1 3 2 1 1 1 1/3 2 3 2 0.5 1/3 Stakeholder Idea 
0.5 2 2 1 1 1 1 0.2 0.5 0.2 0.5 2 1/0.6 0.2 1/3 Manager Idea 
1 1 1 2 0.5 0.52 0.2 1/3 1 0.5 0.55 1/7 1/7 Man-power 

0.019 CR: 5.09 max :DM1 
0.022 CR: 5.10 max :DM2 
0.052 CR: 5.23 max :DM3 

 
Table 2 

 
Consolidated fuzzy criteria weights 

 

Fuzzy weight )~(w  
 

(0.1413, 0.2451, 0.4527) Cost (BCWP)  
(0.0925, 0.1653, 0.3128) Experts Idea  
(0.1071, 0.1928, 0.3593) Stakeholder Idea  
(0.6103, 0.1091, 0.2064) Manager Idea  
(0.5940, 0.1004, 0.1903) Man-power  

 
 
Comparison between the Two Proposed Methods and the Previous Ones 
 

The S-curve for cash flow of the case by using Milestone, BOQ, and the two proposed 
methods are extracted. The results are graphically illustrated in Figure 2. 
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Figure 2 shows that the S-curves of the proposed methods stand near the S-curves of two 
traditional methods. The adjustments are demonstrated statistically by using hypothesis analysis 
that is illustrated in Table 4. 

Hypothesis analysis in Table 4 shows the significant difference between BOQ and 
Milestone methods and also the insignificant differences between the two proposed methods 
and any of the two traditional ones. So we can correctly use the proposed method instead of the 
BOQ and Milestone methods. Moreover, one can see that if is approximately equal to 0.09 –
pessimistic think in comparison with 05.0 – the non-fuzzy method is still being a 
substitution of the two traditional methods – the null hypothesis is still accepted. But with this 
new the null hypothesis is rejected in the case of fuzzy method. So, the hypothesis results 
show that in this case, the proposed non-fuzzy model stands in the better position in comparison 
with the fuzzy method. 
 
 
Conclusion 
 

In this paper, the two new comprehensive methods, one of them is using the GAHP and 
TOPSIS and the other one is using the FGAHP and FTOPSIS, are proposed in order to define 
the activity weights of projects. The results show superiority of the two proposed methods in 
case of comprehensiveness and flexibility in comparison with the other methods. Moreover, 
superiority of the methods is compared with the traditional methods. The results show that in 
this case, the non-fuzzy method is the better substitution for the two traditional ones. 

 
Table 3 

 
Activities Weights Evaluated by MCDM and FMCDM 

 

FMW NFMW ID FMW NFMWID FMW NFMW ID FMW NFMW ID 
0.84 0.199 91 0.85 0.307 61 0.78 3.912 31 0.78 3.133 1 
0.84 0.199 92 0.84 0.22 62 0.78 0.377 32 0.84 0.748 2 
0.84 0.199 93 0.8 0.417 63 0.9 0.266 33 0.69 0.12 3 
0.74 0.143 94 0.84 0.22 64 0.84 0.308 34 0.8 0.256 4 
0.74 0.143 95 0.84 0.22 65 0.78 0.272 35 1.08 5.299 5 
0.74 0.194 96 0.84 0.307 66 0.69 0.474 36 0.84 0.351 6 
0.74 0.194 97 0.84 0.22 67 0.78 0.2 37 0.74 0.199 7 
1 0.38 98 0.8 0.417 68 0.88 0.404 38 0.8 0.252 8 
0.84 0.269 99 0.84 0.273 69 1 0.553 39 0.98 5.688 9 
0.88 0.336 100 0.84 0.273 70 0.88 2.114 40 0.84 0.22 10 
0.76 0.288 101 0.94 0.371 71 0.94 0.315 41 0.74 0.15 11 
0.72 0.224 102 0.84 0.22 72 0.94 0.315 42 0.84 0.583 12 
0.67 0.191 103 0.9 0.457 73 0.84 0.171 43 0.78 0.166 13 
0.9 0.322 104 0.84 0.215 74 0.94 0.315 44 1.17 11.33 14 
0.84 0.274 105 0.84 0.171 75 0.8 0.255 45 0.8 0.821 15 
0.78 0.264 106 0.9 0.311 76 0.84 0.225 46 0.69 0.307 16 
0.76 0.287 107 0.69 0.137 77 0.84 0.22 47 0.98 5.679 17 
0.72 0.224 108 0.84 0.245 78 0.9 0.338 48 0.72 3.189 18 
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FMW NFMW ID FMW NFMWID FMW NFMW ID FMW NFMW ID 
0.67 0.191 109 0.84 0.245 79 0.84 0.262 49 0.78 0.138 19 
0.94 0.371 110 0.84 0.245 80 0.69 0.189 50 0.69 3.127 20 
0.84 0.269 111 0.84 0.245 81 0.84 0.22 51 0.78 0.125 21 
0.78 0.264 112 0.9 0.746 82 0.8 0.329 52 1.63 22.79 22 
0.76 0.288 113 0.84 0.236 83 0.85 0.262 53 0.84 1.085 23 
0.72 0.224 114 0.88 0.302 84 0.75 0.199 54 0.78 0.872 24 
0.67 0.101 115 1 1.117 85 0.84 0.22 55 0.84 0.221 25 
0.94 0.371 116 0.9 0.318 86 0.74 0.244 56 0.74 0.15 26 
0.84 0.269 117 0.9 0.318 87 0.74 0.199 57 0.69 0.793 27 
0.78 0.264 118 0.9 0.318 88 0.9 0.427 58 0.69 0.295 28 
0.76 0.288 119 0.9 0.318 89 0.74 0.199 59 0.69 0.537 29 
0.72 0.224 120 

0.84 0.199 90 0.74 0.199 60 0.69 0.223 30 
0.67 0.101 121 

 
 

 
 
Figure 2. S-curves of milestone, BOQ and proposed methods 
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Table 4 
 

Hypothesis results 
 

)7188.0(Z
2

 Z
 BOQ vs. Proposed 

non-fuzzy 
Null hypothesis is 

accepted 
BOQ method can substituted by 
Proposed non-fuzzy method  

)6995.1(Z
2

 Z  Milestone vs. 
Proposed non-fuzzy 

Null hypothesis is 
accepted 

Milestone method can 
substituted by Proposed non-
fuzzy method  

)0360.2(Z
2

 Z  BOQ vs. Milestone Null hypothesis is 
not accepted 

Milestone method cannot 
substituted by BOQ method  

)0148.0(Z
2

 Z
 BOQ vs. Proposed 

fuzzy 
Null hypothesis is 

accepted 
BOQ method can substituted by 
Proposed fuzzy method  

)9390.1(Z
2

 Z  Milestone vs. 
Proposed fuzzy 

Null hypothesis is 
accepted 

Milestone method can 
substituted by Proposed fuzzy 
method  

96.105.0   Z  
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Abstract 
 

This paper addresses the realistic model for project success measurement. The proposed 
scheme defines a reliable weight factor for projects activities in order to gain the upper level of 
accuracy in the term of project measurement as the important factor for managing projects. The 
method accurately considers all of the project success factors in any type of project by using 
data envelopment analysis (DEA) method with ideal decision making unit (IDMU) and anti-
ideal decision making unit (ADMU). This makes it not only more comprehensive, flexible and 
reliable method in comparison with the other previous ones but also preferable by all projects 
main elements. Empirical results show the viability of the proposed method. 
 
 
Introduction and Literature Review 
 

Success of a project depends on well-defining the schedule, cost and quality as the three 
traditional main criteria, directly affect the project success [1]. The closeness of schedule and 
cost leads researchers proposes several models by combining those two criteria [2]. As well as 
the cost, several researchers explore human factor [1], type of project [3] and customer 
satisfaction as project success critical factors [4]. Moreover, the success is initiated as a multi-
dimensional multi-criteria approach [3], which leads Golpîra proposes a new comprehensive 
method based on fuzzy multi-criteria decision making in 2011 [5]. Golpîra and Moradi, also 
develops a method based on multi-criteria decision making in 2011 [6, 7]. 

Monitoring and controlling these criteria, which is based on project progress 
measurement is the most important term. Project progress measurement not only directly affects 
the project success, but also used as the base of payment to contractor, which is done based on 
two methods named Milestones (0/100) and bill of quantity (BOQ or 0-100) methods. It is 
proved that there is significant difference between these two methods and it is the challenge. In 
this case, Hughes in 1986 provides six cusses for projects failures that contain poor attention on 
the project management system [8]. Brooks in 1995 introduces the submission to the unrealistic 
customers due date and poor monitoring of project progress as the two cusses for failure in IT 
projects [9]. Black in 1996 introduces the poor planning, project changes and poor scheduling as 
the three cusses for failure in projects [10]. 
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In addition to these researchers, Browne (2001), Pitagorsky (2001), Matta and Ashkenas 
(2003) Neimat (2005) and Golpîra (2011) point out the success factors of projects and note the 
cusses of projects failures [5, 6, 7]. 

This paper proposes an advanced weighting method that considers all of the main factors 
to achieve the correct progress measurement. The method accurately considers all of the project 
success factors in any type of project by using DEA method with IDMU and ADMU. The rest 
of this paper organized as follows. Section 2 describes the model in detail. In section 3, 
simulation details and results are explained and finally, section 4 concludes the paper. 
 
 
Principles of DEA Method with IDMU and ADMU 
 

Charnes et al. [11] introduced DEA to evaluate decision making units (DMUs) from the 
best one [12]. Entani et al. [13] and Wang et al. [14] developed the model until Wang et al. [12] 
proposed their model based on the relative closeness (RC) to the IDMU that may used for 
ranking of all DMUs [12]. This recent advanced method is used in this paper, which is 
introduced bellow: 

Assume that there are n DMUs to be evaluated. Each of them consumes m inputs, denoted 
by ),...,1,,...,1( njmixij  , to produce s outputs denoted by ),...,1,,...,1( njsiy rj  . 
Then, an IDMU may be the DMU that can use the least inputs, ),,...,1(min mixi  to produce the 
most outputs, ),,...,1(max sryr  while an ADMU consume the most inputs, ),,...,1(max mixi  to 

make the least outputs, ),...,1(min sryr  . 
To completing the model, the LP model shown in Eq. (1) and Eq. (2) must be solved for 

all DMUs such as DMU0 to calculate the *
0j , *

0j , where j0 is the DMU under evaluation 

(denoted by DMU0), ir vu , are decision variables, is the non-Archimedean infinitesimal, 
*
IDMU is the optimum efficiency of IDMU that may calculated by Eq. (3) and *

ADMU is the worst 
efficiency of the ADMU that may calculated by Eq. (4). 

After this step, the RC index may be calculated to combine the best and the worst 
possible relative efficiencies, for all DMUs by Eq. (5). It is clear that the bigger the 0jRC value, 
the better the performance of DMU0 [12]. 

irvu

njxvyu

xvyu

xvTS

yuMax

ir

m

i
iji

s

r
rjr

i

m

i
IDMUi

s

r
jr

m

i
iji

s

r
rjrj

,,

,...,10

0)(

1..

11

min

1

*

1

max

1
0

1
00

































 

(1)



 

Project Management Development – Practice and Perspectives
First International Scientific Conference on Project Management in the Baltic Countries

February 8-9, 2012, Riga, University of Latvia 
 

Hêriş Golpîra 45 

irvu

njxvyu

xvyu

xvTS

yuMax

ir

m

i
iji

s

r
rjr

i

m

i
IDMUi

s

r
jr

m

i
iji

s

r
rjrj

,,

,...,10

0)(

1..

11

max

1

*

1

min

1
0

1
00

































(2)

irvu

njxvyu

xvTS

yuMax

ir

m

i
iji

s

r
rjr

m

i
ii

s

r
rrIDMU

,,

,...,10

1..

11

1

min

1

max

























(3)

irvu

njxvyu

xvTS

yuMax

ir

m

i
iji

s

r
rjr

m

i
ii

s

r
rrADMU

,,

,...,10

1..

11

1

max

1

min

























 

(4)

)()( *
0

***
0

**
0

0
jIDMUADMUj

ADMUj
jRC









(5)
 
 
Empirical Example 
 

As an empirical study, a building is proposed as an empirical sample of 
construction projects to demonstrate usefulness of the proposed method. The data for 
this study were collected in May 2011 in Kurdistan. The project contains 45 activities in 
4 WBS levels that are scheduled in Microsoft project software. 

As previously explained, DEA may use several inputs and also several outputs. In 
this paper, man power, cost (without cost of machine and manpower), machine power, 
total float and duration are used as the inputs and the effect of each activity on quality of 
project is used as the output of the model. By these data, DEA model lead us to have 
activities weight factor (WF) as shown in Table 1. 
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Table 1 
 

Summary of applying DEA model on activities data 
 

DMU φ* Ө* RC WF DMU φ* Ө* RC WF 
Activity 1 3.983868 1.63E-02 0.08 0.65 Activity 23 1.898369 2.81E-02 0.04 0.31 
Activity 2 0.9979796 6.17E-03 0.02 0.16 Activity 24 3.506774 0.5333186 0.07 0.58 
Activity 3 2.571278 1.59E-02 0.05 0.42 Activity 25 2.657979 0.2227359 0.06 0.44 
Activity 4 2.085818 7.28E-02 0.04 0.34 Activity 26 11.93014 3.68E-02 0.21 1.68 
Activity 5 38.18633 0.26153 0.47 3.68 Activity 27 23.63772 0.1288131 0.35 2.76 
Activity 6 19.61288 6.80E-02 0.31 2.44 Activity 28 3.932085 0.4588145 0.08 0.64 
Activity 7 14.65174 0.35062 0.25 1.98 Activity 29 5.145933 0.13462 0.10 0.82 
Activity 8 74.00567 0.19239 0.63 4.95 Activity 30 1.900858 0.1280524 0.04 0.31 
Activity 9 75.13824 0.20338 0.64 4.98 Activity 31 33.02407 0.2587316 0.43 3.40 
Activity 10 106.7761 0.21575 0.71 5.58 Activity 32 11.51107 0.9609657 0.21 1.66 
Activity 11 7.914768 0.59913 0.15 1.21 Activity 33 3.359401 0.1075177 0.07 0.55 
Activity 12 157.0512 0.49167 0.79 6.15 Activity 34 4.785098 3.10E-02 0.10 0.77 
Activity 13 1 0.15861 0.02 0.16 Activity 35 15.85441 7.81E-02 0.27 2.09 
Activity 14 116.0098 1 0.73 5.74 Activity 36 4.630582 4.39E-02 0.09 0.74 
Activity 15 162.3392 0.93393 0.79 6.21 Activity 37 8.28091 2.21E-01 0.16 1.25 
Activity 16 8.053274 1 0.16 1.24 Activity 38 2.932299 6.43E-02 0.06 0.48 
Activity 17 82.53478 0.41375 0.66 5.15 Activity 39 95.01048 1.00E+00 0.69 5.42 
Activity 18 86.83495 0.21644 0.67 5.23 Activity 40 77.63913 5.35E-01 0.64 5.05 
Activity 19 5.65442 0.3412 0.11 0.90 Activity 41 19.15277 7.60E-01 0.31 2.42 
Activity 20 8.406416 5.54E-01 0.16 1.28 Activity 42 2.768869 5.03E-03 0.06 0.46 
Activity 21 65.36616 0.37952 0.60 4.73 Activity 43 1.784115 4.12E-03 0.04 0.29 

Activity 22 4.523726 0.65758 0.09 0.74 
Activity 44 40.56359 3.23E-01 0.49 3.80 
Activity 45 1 5.73E-03 0.02 0.16 

Ө*(IDMU) 43.25681 φ*(ADMU) 0.10031 
 
 

Results and Conclusion 
 

To make a comparison between the method and the two traditional ones, the S-curves of 
project by applying these three methods are extracted as shown in Fig. 1. 

 

 
 

Figure 1. S-curves of milestone, BOQ and proposed method 
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The achieved adjustment demonstrated mathematically however it clearly indicated in 
Fig.1. one can see the adjustment not only in the position of the curve in comparison with the 
other ones, but also in the shape and smoothness of it. This demonstration has been constructed 
by using hypothesis analysis and the results are illustrated in Table 2. 

 
Table 2 

 
Hypothesis results 

 

Conclusion 
Statistical analysis (sample size =20) 55.1Z0.12

2
   

Z
2

Z
 BOQ vs. 

Proposed 
23652716216.08 Mean 

BOQ 
4370452809278920 Variance 

Z
2

Z  Milestone vs. 
Proposed 

25768473982.8304 Mean Proposed 
3719323919351940 Variance 

Z
2

Z  BOQ vs. 
Milestone 

92209816106 Mean 
Milestone 

3.81367366284307E+22 Variance 
Null hypothesis is 

accepted 
BOQ vs. 
Proposed 

S=40448883643154300 BOQ vs. 
Proposed Z=1.51416826726693 

Null hypothesis is 
accepted 

Milestone vs. 
Proposed 

S=1.92868909546793E+21 Milestone vs. 
Proposed Z=0.332669261303247 

Null hypothesis cannot 
accepted 

BOQ vs. 
Milestone 

S=1.92543345101829E+21 BOQ vs. 
Milestone Z=1.56106621676416 

 
Hypothesis analysis in Table 2 shows the significant difference between two traditional 

methods (it's proved by previous researches) and also the insignificant differences between the 
proposed method and any of the two traditional ones. Note that by pessimistically considering 
 being 0.12, so we can correctly use the proposed method instead of the BOQ and Milestone 
methods. 

In this paper, the usage of DEA with IDMU and ADMU method for defining activities 
weight factors is examined. The method can consider all of variables that may affect the project 
progress all together. The simplicity and flexibility of the method and its success in getting 
agreement of all project elements make it better than the previous ones.  
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Abstract 
 

Technology selection is a critical decision in projects and organizations. Using system 
dynamics models is possible to analyze how a technology could impact aspects of the project 
and the organization. In this paper, the application framework technology is analyzed. 
Application frameworks are a reuse technique for software development projects. The purpose 
of this study is to generate and test a model with which project managers will be able to better 
understand the implications before implementing this technology. The results of how different 
reuse levels due to a framework and its learning affect the coding phase are presented. 
 
 

1. Introduction 
 

The objective of delivering projects and products on time, with an expected quality and in 
budget is part of the day to day in the software industry. Different technologies try to improve 
these and other aspects of software processes and projects from various angles and in different 
project phases, for example: fourth-generation programming languages, case tools, commercial 
off-the-shelf components (COTS) and application frameworks, among many others. 
Furthermore, new technologies appear constantly and most of them are in constant evolution 
themselves. 

Project managers, software architects and software engineers need to make critical 
decisions concerning the technologies that will be used in their projects. Unfortunately, making 
these decisions is no trivial task. 

An adequate method to assess the technology effectiveness would be an evaluation based 
on the analysis of empirical data from pilot projects before the introduction of an improvement 
action (such as introducing a new technology) [1]. But in large-scale industrial software 
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production environments, performing experiments with alternative development technologies in 
real projects is considered time-consuming and costly [1]. 

Project managers could also analyze the selected technology after the project conclusion 
as preparation for future projects, but this alternative can be expensive; in such case, a project 
manager needs to use the project resources in order to get that experience. 

Additionally, making a correct selection is difficult because human beings can’t perceive 
complex relations easily, and software development is riddled with this kind of relations. Software 
development projects are integrated by several different interrelated entities (methods, people, 
processes, products, techniques and tools), forming a complex software development system [1]. 

An alternative to solve this difficultly is the use of models to simulate a project, a portion 
of its life cycle or a process, and analyze the implications of the technologies prior to its 
commitment. The process of building a model, simulating it and analyzing its behavior is a 
common engineering approach when experimentation on the real system is unfeasible [1]. 

A model “is an abstraction of a real or conceptual complex system” [2]. It doesn’t include 
all the elements of a system, but only those relevant to the issue that one wants to study, predict, 
modify or control [2]. 

Using system dynamics, models can be constructed and simulated. System dynamics is a 
method to enhance learning of complex systems developed by Jay Forrester in 1950. It provides 
a methodology that allows integrating multiple perspectives in complex and dynamic processes 
[3] such as software development. According to John Sterman [3], it is a “perspective and set of 
conceptual tools that enable us to understand the structure and dynamics of complex systems” 
and it’s “grounded in the theory of nonlinear dynamics and feedback control developed in 
mathematics, physics, and engineering”. 

System dynamics is part of the simulation approaches which enable organizations to gain 
insights and analyze the impacts of changes in their software development processes or 
organizations [2]. A software process could be defined as “a set of activities, methods, practices 
and transformations that people use to develop and maintain software and the associated 
products” [2]. 

System dynamics has been applied previously to assess the effects of technologies in 
software processes. Madachy [4] describes a model of the effects of reuse and fourth-generation 
languages (4GLs). In the same book, a research regarding the development time of glue code of 
COTS (Commercial Off-The-Shelf) components and their integration into a system is analyzed 
[4].Ruiz et al. [5] analyze the implications of specific features of a COTS-based software 
development process. 

Outside the software development industry, system dynamics has also been applied to 
assess technologies. Wolstenholme [6] carries out a technology assessment of two management 
information systems for defense organizations. Additionally, Wolstenholme [6] explores the 
benefits of introducing a new anesthetic drug at hospitals. In Stavredes [7], a model is used to 
understand the important variables that are involved in the success or failure of implementing 
technology enhanced learning environments within higher education. 

Wolstenholme also introduces a framework for technological assessment at an 
intermediate level based on system dynamics [6]. This assessment could be located between the 
high level view given by an economic analysis and a low level from a detailed analysis of the 
characteristics and functionalities of a technology. To analyze the technology at an intermediate 
level, it is necessary to create a model based on the technology and the domain where it will be 
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used [6].A previous difficulty in developing an intermediate assessment was the lack of suitable 
tools, but with system dynamics it is possible. 

In this paper, we propose the application of a system dynamics model to analyze the 
effects and tradeoffs of implementing an application framework technology over the coding 
phase of software development projects. 

Application frameworks are an object-oriented reuse technique [8] generally targeted to a 
particular application domain [9]. One commonly used definition of frameworks is “semi-
complete application that can be specialized to produce custom applications” [10]. Their 
objective is the reuse of larger-grain components and high-level designs which differ to other 
reuse models such as libraries [11] [12], design patterns [12] and components [12]. 

At present, much of the research effort about application frameworks has been dedicated 
to the design and construction of frameworks. However, a comparable effort has not occurred in 
research regarding the evaluation of application frameworks. In Morisio et al. [11], two models 
for the evaluation of this technology are introduced; one of the models is for productivity and 
the other for quality. There are only a few models that a project manager could use to decide if 
implementing the technology is a feasible alternative. Unfortunately, this creates a difficulty for 
project managers to assess if an application framework is a viable technology for their projects. 

Regarding this technology evaluation, there are questions which are not easily solved, for 
example: can benefits be reached in time if the framework learning curve is steep but the project 
is small?, is it better to have a steep framework learning curve but achieve a higher level of 
reusable functionalities for the project?, are the benefits reached if there is high quit rate among 
developers?. Using a system dynamics model, a project manager could analyze different 
scenarios before the introduction of the technology to decide if it is a viable alternative. 

This paper is organized as follows: Section 2 introduces the existing problem and 
motivation for this study. Section 3 explains the simulation approach used to create the model. 
Section 4 clarifies the application frameworks technology and their use in software development 
projects. Section 5 explains the fundamental elements of the constructed model, describes its 
limitations, and presents the first results of its simulation. In section 6, this paper concludes with 
a brief summary of this study, along with our conclusions and further work. 
 
 
2. Motivation and Problem Definition 
 

The purpose of this research is to better understand the effects of implementing an 
application framework technology in software development projects. This research focuses on 
the technology use or implementation in software development projects but not on its 
development. 

Unlike libraries, components, quality assurance tools and other technologies that can be 
removed from the software project without affecting the complete development; an application 
framework cannot be removed unless the software application code is completely rewritten. The 
decision of using a framework must be made at least before the coding phase begins. If not, the 
same situation applies; the application code must be rewritten with the framework. 

Moreover, because a framework can’t be easily removed, it will be part of the application 
for the complete duration of the application’s life cycle. Therefore more research should be 
conducted on the implications of their use in software projects and their evaluation before being 
introduced into projects. 
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3. Simulation Approach 
 

There are different simulation strategies, but there are two main approaches depending on 
how the represented system changes over time: discrete and continuous modeling [5]. 

Under a discrete-event view, each event is modeled. Here, discrete flows of entities move 
through the system at separated time points without considering their feedbacks. This is 
different from a continuous view, where individual events are not tracked; instead, the focus is 
on the behavior patterns of the model accumulations [4]. Under the continuous view, time 
changes at a constant rate and entities are considered as an aggregate that can be described using 
differential equations [4]. 

System dynamics uses a continuum with feedback approach. In a feedback or “closed” 
system approach, the system’s future behavior is influenced by its past actions, compared to an 
“open” perspective where the outputs are not influenced by the inputs. These feedback loops are 
what generate and control all that changes through time [4]. The results of modeling and 
simulating a system are used to improve the knowledge about it [2]. 

A system dynamics model uses a diagraming notation. The model’s most basic elements 
are stocks, also known as levels or accumulations, and flows, inflow and outflow. Levels keep 
track of the accumulations of elements in the model, for example: material, energy, information, 
knowledge, etc. Flows create the changes in levels. Sources and sinks indicate that there is an 
external infinite source of resources where the model process takes from and deposits them. 
 

 
 
Figure 1. Diagraming notation of system dynamics 
 

System dynamics models can be simulated using one of the different simulation software 
packages available, such as STELLA® [13], iThink® [13] and Vensim® [14]; we used the 
latter for this study. 
 
 
4. Application Frameworks in Software Development Projects 
 
 

4.1. Application frameworks 
 

An application framework is a technology that allows the reuse of code and patterns via 
code [8]. They are usually composed of a hierarchy of related classes [11] and contain dynamic 
and static components that are customized when used to building an application [9]. 

Frameworks are different from other reuse approaches. Johnson [8] compares frameworks 
against components and pure designs which are other reuse techniques. He describes 
frameworks as more abstract and flexible than components, therefore providing more 
customization but with more complex interfaces. Compared to pure design, frameworks are 

Employees
(Stock)Hiring rate

(Inflow)
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(Outflow)
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more concrete and easier to reuse, although more rigid and with less applications. Frameworks 
could be placed between these two reuse techniques [8]. 

Another difference representative of frameworks is the “inversion of control”. It 
consists in the framework establishing the flow of control that has to be accepted by the 
application, compared to a traditional development where the flow of control is defined by the 
application [11]. 
 
 

4.2. Software Development with an Application Framework 
 

There are two main periods in the software development with an application framework, 
first the development of the framework (development for reuse) and the implementation of the 
framework in a specific development project (development with reuse). 

The implementation of an application framework provides benefits and adds difficulties 
to software development. The benefits that appear constantly in the framework-based 
development literature are: savings in time to market [8] [11], effort and costs [11] [15], along 
with improvements in productivity [11] [15] and quality enhancement [11] [15].These 
improvements are achieved as an obvious consequence of reusing code [8] [11], but also 
because reusing the designs that are part of the framework creates uniformity in the 
application [8]. 

On the negative side, frameworks have a steep learning curve, requiring a longer period 
of training for the programmer [11]. This learning curve can be a decisive factor in making a 
framework technology profitable [11]. Furthermore, they create dependency on the developed 
applications [8], which can affect the software maintenance. 

As a result of the benefits and difficulties mentioned before, an organization should 
evaluate if this technology is adequate to accomplish their objectives. Reuse is valuable but not 
free[8]; there are expenses that the organization must consider. 

Johnson [8] proposes that before using any reuse technique, its costs and benefits 
should be analyzed. Using our system dynamics model, different scenarios can be simulated 
to analyze the benefits and drawbacks of implementing a framework technology. After 
generating the different simulations, the potential benefits and drawbacks could be converted 
to monetary units. 
 
 
5. Developing the Simulation Model for Application Frameworks 
 
 

5.1. System Dynamics Model for Application Frameworks 
 

For the purpose of this study, a system dynamics model has been developed. The model, 
introduced in Figure 1, was created using system dynamics models of software projects 
described in the literature and also elements that characterize the software development with an 
application framework. As mentioned before, an application framework is a technique that 
allows reusing code and patterns via code. Given that reuse takes place via code, the projects 
coding phase was taken as the domain of the technology in our model. 

There are four subsections in the model: projects, software development, human 
resources and framework learning. 
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Figure 1. System dynamics model for application frameworks assessment 

 
The subsection projects controls the projects in the model. The variable Initial projects 

controls the initial number of projects that will be developed, its value can be one or more 
projects. Projects are accumulated in three different levels: Pending projects, In progress 
projects and Finished projects. These levels represent, respectively, the projects that still need 
to be developed, are being developed and have been developed. Projects move through these 
three levels in a logical order, pending first, then in progress and after they are completed, they 
move to finished. 

The subsection of software development, as the name indicates, controls the software 
development. In the model, projects are composed by a number of artifacts that must be 
developed. The term artifacts was used to avoid limiting the types of elements that can be 
simulated with the model, Abdel-Hamid and Madnick [16] use the term “task” instead. Artifacts 
can be, for example: lines of code, functions or object oriented function points (OOFP). This 
paper uses OOFP because the data and results used to calibrate the model were quantified in 
such measure. 

If a project is going to be developed, the level of Pending artifacts increases. The 
Pending artifacts increase is based on the number of artifacts of which a project is composed - 
Initial artifacts – minus a percentage that will be reused because of the framework. The use of 
an application framework allows reusing, and therefore reducing, a percentage of the work. The 
model allows testing different percentages of artifacts reused in a project as a result of 
implementing a framework. The variable Framework reuse is used in the model to calculate the 
percentage of artifacts reused by the framework. Morisio et al. [11], use a reuse level to indicate 
the ratio between reused size and total size delivered; the average reuse level is 0.8 in a scale of 
0-1. A value of 80% was considered to calibrate the model. 

The model considers that the projects, and therefore their artifacts, are developed in 
sequence. In other words, the model considers that as soon as all the artifacts of a project are 
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completed, the artifacts for the next project will begin to be developed. This will continue until 
all pending projects are completed. Pending artifacts are developed at a certain rate - Developed 
productivity – based on the developers’ Productivity. 

The concept of quality applied in the model is related to the rework required to correct 
errors. In the model, the variable Rework rate is calculated based on a percentage of Defects 
occurred during development. Even though is not included in our study, it is important to 
highlight that only the delay to detect errors and correct them during rework can create different 
effects in the simulation and therefore in the project. 

Elements from Abdel-Hamid and Madnick’s model [16] were incorporated for the 
human resources subsection. A simplification of the human resource management subsystem 
was included to test combinations of developer levels with different productivities. These 
differences in developers’ productivity can be the result of experience in similar projects or in 
the organization. The productivities of the experts and the rookies can be found in the 
variables Nominal Potential Productivity Experts and Nominal Potential Productivity 
Rookies. These productivities are the rate at which artifacts are developed before the other 
modeled variables affect them. Given that there would be communication between 
developers, as it is documented in Abdel-Hamid and Madnick’s work [16], a loss in 
productivity was also included. 

In the model, the role of learning is fundamental. As mentioned before, application 
frameworks have a steep learning curve that must be considered if an organization is analyzing 
the use of this technology. As a result, two independent learning curves where included in the 
model. One learning curve corresponds to the increase of the project’s knowledge as it is 
documented in Abdel-Hamid and Madnick [16]. According to Abdel-Hamid and Madnick [16], 
there is an increase in productivity that peaks at an increased value of 25% at the end of the 
project. This learning curve can be found in the software development subsection as Multiplier 
due to Learning. 

The second learning curve - Multiplier due to Framework Learning – corresponds to the 
application framework knowledge and it is located in the framework learning subsection. 
Unlike the previous learning curve, gaining framework knowledge can take more than one 
project, as documented in Morisio et al. [11]. 

The framework’s learning curve used in our model was generated from the productivity 
values in Morisio et al. [11]. In their study, Morisio et al. [11] documented an increase in 
productivity during the development of five applications using a proprietary framework [11]. To 
complete these five applications, 1370 OOFP were developed, and an improvement of 7.26 
OOFP/Hour was achieved at the end. For our model, we converted the number of OOFP 
developed in the five projects to percentages with the respective increase in productivity. Figure 
2 shows the values of the framework learning curve used in the model. 

In the figure 2, the input value represents the percentage of the framework knowledge that 
the developer acquires; this percentage is calculated based on the Framework complexity and 
the number of OOFP that have been developed. In the model, the programmer gains framework 
knowledge by developing OOFP. The output variable is the improvement in the productivity at 
OOFP/Hour as a result of the framework knowledge acquired. 
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Figure 2. Values of Multiplier due to Framework Learning 
 

The variable Framework complexity is used to indicate how many OOFP a programmer 
must develop to reach the maximum expected benefits in productivity as a result of framework 
usage. Changing Framework complexity will affect the amount of OOFP required to achieve the 
improvements. The effects of different framework difficulties can be analyzed by simulating 
different Framework complexities. 

One difficulty of using dynamic simulations is the lack of available data to validate and 
populate the models [5]. To populate and validate our model, data exposed in Morisio et al. was 
used. [11]. Morisio et al. [11] conducted an exploratory case study with a single subject in a 
network division of a research and development company. In the case study, five applications 
were developed with an application framework and four without by the same programmer 
during a six month period. The changes in the productivity, quality and learning effect of the 
two development modes (with and without framework) are analyzed quantitatively. The 
programmer who participated in the case study was a novice in the particular framework used. 

Morisio et al. [11] reports gains in terms of productivity and quality in the two 
development modes (with and without framework), but significantly higher in the development 
with the application framework. We consider important to highlight that the gains in 
productivity and quality presented in Morisio et al. [11] consider only new code developed and 
not the functions and code reused from the framework. 

The framework used was proprietary of the company where the case study took place 
[11]. It was developed in JAVA and it used a Common Object Request Broker Architecture 
(CORBA) infrastructure and integrated some Commercial Off-The-Shelf (COTS) products. The 
framework can be categorized as a small to medium size framework [11]. It was composed of 
22 classes with a size of approximately 10,000 SLOC (source lines of code). To know more 
about the framework characteristics, the development process or results please refer to Morisio 
et al. [11]. 
 
 

5.2. Model Limitations 
 

A model doesn’t include all the elements of a system; therefore, there are limitations of 
what can be simulated with it. In the following paragraphs know limitations of the constructed 
model are detailed. 
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The model is designed to evaluate the use of the technology (development with reuse), 
but not the framework technology development(development for reuse).Although there is no 
doubt that if an organization is considering developing a framework, its development costs and 
time should be analyzed as well. 

The model only considers developers without knowledge of the framework and all the 
knowledge of the framework is acquired by developing artifacts, in this paper OOFP. 

The coding phases of the projects are supposed to start and be developed in sequence. In 
other words, according phase of new project starts as soon as the previous is finished. This 
assumption could be false in organizations where there are down times between projects. 

The model doesn’t consider changes in the Framework complexity variable as a result of 
changes the Framework reuse variable. A change in the Framework reuse variable could result 
in an increase of the framework adaptability or flexibility, making it useful in more contexts. 
Nonetheless, this could also result in an increase of the framework complexity [12]. 

As a consequence of using data and results from Morisio et al. [11] to calibrate and test 
the model, the results are limited by the application area of their case study. For example, in 
Morisio et al. [11] there are productivity improvements after the five applications that used the 
framework for development, but whether the improvement will increase in future developments 
is unknown. However, our model’s simulation can be used to generate different alternatives. For 
example, an alternative where the productivity improvements will be stabilized could be 
simulated. 

Furthermore, it is important to highlight that the framework’s learning curve and 
therefore the changes in productivity can be different between frameworks. More complex 
frameworks could create a negative effect in developer productivity. 
 
 

5.3. First Simulation Results 
 

The objective of the following section is to introduce the results of a tradeoff analysis 
between changes in the framework learning curve and the percentage of artifacts reused based 
on the model presented in Figure 1.To configure our model and generate the first results we 
have used the following values: 

 The data and results of the simulation are in object oriented function points (OOFP). 
 The number of projects developed with the framework technology is set to 5. 
 The average size of each project is 1370 OOFP. After a reduction of 80% because of 

framework reuse, the average project size is 274 OOFP. This is the same size as the 
average application with a framework in Morisio et al. [11]. 

 A Rework rate of 10% is considered when developing with the framework. 
 The number of Initial expert developers is set to 1 and Initial rookie developers is set 

to 0. This ratio is kept during the simulations. 
 The Experts’ nominal potential productivity is set at 1 OOFP/Hour. 
 

Three scenarios were configured to test the effort in hours required to complete five 
projects. In scenario 1, it takes 1370 OOFP to reach the maximum level of benefits in 
productivity because of the framework learning curve; in scenario 2 takes half the effort 
(685 OOFP) and in scenario 3 takes twice the effort (2794 OOFP). With regards to the reuse 
level, scenarios 1 and 3 consider the same reuse level, an 80% reduction of the initial OOFP for 
each project; compared to a 60% reduction in scenario 2. The results of the simulation are 
presented in Figure 3. 
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Table 1 
 

Scenarios’ values for the simulation 
 

Scenario Framework complexity  Reuse level 
Scenario 1 1370 OOFP 80% 
Scenario 2 685 OOFP 60% 
Scenario 3 2749 OOFP 80% 

 
 

 
 
Figure 3. Accumulated number of OOFP developed per project for each scenario 
 

In Figure 3, the peaks represent the moment when all the OOFP required in each a 
project are completed. There are five peaks per simulated scenario because there are five 
projects developed in sequence for each. The last peak of each scenario represents the last 
project. 

 
Table 2 

 
Total time to complete five projects using a framework 

 
Scenario Framework complexity Reuse level Total time to complete five projects 

Scenario 1 1370 OOFP 80% 410 hours 
Scenario 2 685 OOFP 60% 497 hours 
Scenario 3 2749 OOFP 80% 567 hours 

 
The results of the simulation in Figure 3 and Table 2 evidence that scenario 1 takes the 

least amount of time to complete the five projects. Under this configuration, the scenario 2 
would be a better alternative over the scenario 3.Whenthe first project is completed, the variance 
between the three scenarios is not extensive; but after the five projects are finished, the 
difference changes drastically. 

The difference between the total time of scenarios 1 and 3 as a result of the change in the 
framework complexity is an increase of 157 hours or 38% over scenario 1; and compared 
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between scenario 1 and 2 an increase of 87 hours or 21%. Scenario 2 reaches a higher level of 
OOFP developed because the reuse level in this scenario is lower; in consequence, more OOFP 
must be developed to finish the projects. 

We consider that the differences in the results of the three scenarios match the application 
framework literature. The framework learning curve and the reuse level as a result of using a 
framework are important elements to analyze when implementing a framework technology in 
software development projects. 

If project manager needs to decide between different application frame works the 
selection could be obvious if an alternative provides more reuse and its expected learning curve 
is the smallest. But if the selection is between frameworks with different reuse levels and 
learning curves, this can complicate the analysis. This model can be used to test different 
scenarios with the objective of finding the best alternative for the projects. 

Although these results were based on small projects as the documented in Morisio et al. 
[11] the parameters could be changed to analyze larger projects. When simulating a larger 
project the percentage of reuse could make a difference, but usually in larger projects more 
developers are involved and then again, the most suitable alternative won’t be easy to 
identify. 
 
 
6. Conclusions and Future Work 
 

Technology selection must take into account not just the technology itself but how the 
technology will affect the domain area where it will be used. In software development projects, 
the technology selection must consider how the different interrelated entities involved in a 
project, such as methods, people, processes, products, techniques and tools, are connected and 
affect each other. 

The main objective in developing this work was to improve the understanding of 
application frameworks applied during software development. Application frameworks are an 
increasingly important technology for reuse.  In this work, we described why the use of 
simulations in the contexts of software projects is an alternative to gain knowledge of 
technologies before introducing the min projects. We presented our motivations, described 
application frameworks and the simulation approach used. We also explained how the 
implementation of this technology affects software development projects.  

We introduced a system dynamics model to evaluate application frameworks based on the 
application domain of this technology. The model’s main elements were described and the 
results of three scenarios simulation were included. We consider that the results of these 
simulations concur with the application framework literature that establishes the reuse level and 
the learning curve of the framework must be taken in to consideration when evaluating 
application frameworks. 

Our future work will be focused on integrating a maintenance phase into the model as 
well of conducting an experiment to validate the productivity improvements as result of using 
an application framework in a project. Additionally, we intend to obtain data from projects 
developed in the industry to validate the model with case studies. 
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Abstract 
 

Investments in clean energy are increasingly important to meet the growing energy 
needs in the world as well as for environmental reasons and as part of the battle against 
climate change. A large part of clean energy sources in the world are located in emerging 
market economies. Investors in emerging markets are often faced with higher risks than 
those investing in high income developed economies. Higher risks in turn reduce capital 
flows to emerging markets. At the same time energy projects tend to be large, capital 
intensive with long repayment periods. Energy projects also often require partnership 
between the public and the private sector i.e. public private partnerships (PPPs). Efficient 
allocation of risks among the different partners in PPPs is key to success and generally 
results in more profitable projects and will benefit each of the parties involved. This article 
will discuss public-private partnerships in the energy sector in emerging market economies. 
The focus will be on cross border investments for investors from small states where Iceland 
is selected as a case. The characteristics of emerging markets will be discussed, the risk 
faced by investors and risk mitigation instruments offered by international and national 
institutions to manage those risks. 
 
 

Introduction 
 

Investments in clean energy are increasingly important to meet the growing energy 
needs in the world as well as for environmental reasons and as part of the battle against 
climate change. A large part of clean energy sources in the world are located in emerging 
market economies. Investors in emerging markets are often faced with higher risks than 
those investing in high income developed economies. Higher risks in turn reduce capital 
flows to emerging markets. This is particularly true during times of economic and financial 
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crisis. At the same time energy projects tend to be large and capital intensive with long 
repayment periods. Energy projects also often require partnership between the public and 
the private sector i.e. public private partnerships (PPPs). Efficient allocation of risks among 
the different partners in PPPs is key to success and generally results in more profitable 
projects and will benefit each of the parties involved. This article will discuss public-private 
partnerships in the energy sector in emerging market economies. The focus will be on cross 
border investments for investors from small states where Iceland is selected as a case. The 
characteristics of emerging markets will be discussed, the risk faced by investors and risk 
mitigation instruments offered by international and national institutions (IFIs) and export 
credit agencies (ECAs) to manage those risks.1 The main research question is: How can 
companies from small countries like Iceland use the risk mitigation instruments of national 
and international organizations when investing in clean energy projects in emerging market 
economies? 

The article argues that a small country like Iceland can make a contribution to the global 
transformation to clean energy and to the fight against climate change if IFIs offer flexible and 
affordable funding and risk mitigation instruments for private investors. Such risk mitigation 
could lower the risk profile of energy projects sufficiently to attract private sector funding. 
Guarantees from an Icelandic ECA could also be important when Icelandic companies provide 
services and/or equipment for cross border energy investments in emerging markets. The article 
does not attempt to judge how efficient PPPs are operationally in comparison with projects that 
are solely financed, built and operated by governments. Its focus is on the institutional aspects 
of PPPs, long-term infrastructure contracts, and risk mitigation in markets where the private 
sector normally hesitates to engage. 
 
 
Iceland and the Transition from Fossil Fuel to Clean Energy 
 

Only a few decades ago most of Iceland’s energy needs came from fossil fuel, coal and 
oil. Most electricity and space heating is now based on clean energy. Al Gore describes this 
transformation in his recent book “Our Choice” as follows: “Iceland responded to the oil shocks 
of the 1970s by converting to domestic resources, virtually every building in the entire country 
is heated by the hot water resources close to the surface of the tectonically active land” (Al Gore 
2009, p. 109). This transformation also meant that local capacity in geothermal energy 
utilization was developed. Several Icelandic firms and institutions possess considerable 
experience in exploring geothermal sites and in constructing and operating geothermal power 
plants. There are also service providers and research and education institutions that can support 
geothermal energy projects in Iceland and potentially also participate in cross border 
investments, see table 1. 

                                                 
1 The international institutions focuced on are international financial institutions like the World Bank 

Group and the regional development banks, and the national institutions are export credit agencies 
(ECAs). 
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Table 1 
 

Some Icelandic companies, service providers, research  
and education institutions in geothermal energy 

 
GeoScience ISOR, Mannvit, Vatnaskil 
Technical Consulting Mannvit, Verkís, Efla, Reykjavík Geothermal, Landsvirkjun Power, 

Reykjavík Energy Invest 
Business Consulting KPMG, Capacent Corporate Finance, Íslandsbanki 
Drilling Jarðboranir, Ræktunarsamband Flóa og Skeiða 
Construction ISTAK, ÍAV and Loftorka 
Energy Audit & Law Firms KPMG, Pricewaterhouse Coopers, Deloitte, Lex (law firm), Logos (law firm) 
Financing Arion banki, Íslandsbanki, Landsbankinn 

Geothermal Research ISOR, Mannvit, Vatnaskil, Utilities, Universities 
Research Funding Orkusjóður, Geothermal Research Group, Landsvirkjun’s Energy Fund, 

Orkuveita Reykjavíkur Energy Fund, Rannís 
Training and Education University of Iceland, Reykjavík University, University of Akureyri, 

Reykjavík Energy Graduate School of Sustainable Systems, Keilir – 
Atlantic Center of Excellence, United Nations University – Geothermal 
Training Programme 

 
This know-how has been developed during a few decades and one can say that there is 

now a proven capacity to construct and operate geothermal power plants in Iceland. 
 
 

Clean Energy and Emerging Market Economies 
 

Utilizing clean energy is not only a concern of Iceland. This is a global issue affecting 
both rich and poor countries. Many developing countries and emerging market economies in 
Africa, Asia and Latin America have large geothermal resources but are only in the early stages 
of development of using those resources, see figure 1. 
 

 
 

Figure 1. Geothermal Fracture Zones 
 

Source: Enex 2008 
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The future growth in demand for electricity is also likely to be strongest in those 
emerging regions (see for example Tooman 2004). Transformation to clean energy could be of 
great benefit to those countries and have global implications in the battle against climate change 
and thus also benefit developed countries. However, it is not sufficient to have the natural 
resources and potential growth in future demand. Funding is also needed and energy 
investments tend to be large, capital intensive and long-term. Developing countries also often 
have risky business and investment environments that limit private sector cross-border 
investment to those countries. Proper risk mitigation can thus be a major challenge. 
 
 
Small States Private Sector Cross Border Investments in Emerging Market 
Economies 
 

Private sector funding and participation in clean energy projects can be a challenge for 
many reasons. One reason is that the host government is often the only buyer of the electricity 
or hot water produced i.e. it is the so called offtake purchaser2. Many emerging countries with 
large clean energy potential have limited creditworthiness. They have low per capita income and 
are often going through an economic and a political transition. In such cases the sponsors3 of a 
project could hesitate to fund the project because of the uncertainty with the income steam from 
the investment made. Lenders, including commercial investment banks, would also often 
hesitate to provide loans to such projects because of the uncertainty that the project company, 
whose income stream is at risk, can service its loans. Being an investor from a small country 
like Iceland only adds to those risks. Small countries can only be expected to have a limited 
leverage in the event of dispute with a host government in an emerging country that can be a 
much larger country. A proper institutional framework with efficient and effective risk 
allocation and risk mitigation can help. 

One possible institutional arrangement to address this situation is to form a Public-Private 
Partnership (PPP) and use the Build-Operate-Transfer (BOT) scheme. The PPP becomes a 
venue for the public and private sector to cooperate on a project that would traditionally have 
been in the public domain. The BOT arrangement means that the project is transferred back to 
the government when the concession4 agreement ends. In this situation efficient and effective 
risk allocation is key to success and the international community can play a constructive role, 
e.g. through international financial institutions that can offer a variety of risk mitigation 
instruments. Among the remedies that small country investors can apply to manage risks is thus 
partnership with IFIs and/or participation in a consortium with stronger partners. National 
institutions such as ECAs can also play a constructive role in reducing the risks taken by private 
investors. 
 
 

                                                 
2 Offtake purchaser is the purchaser of the product produced by a project. In the case of a power project 

the product produced is the electricity generated. 
3 A sponsor of a project is a party wishing to develop or undertake a project. A sponsor would normally 

provide financial support for the project e.g. early equity capital. 
4 The concession is the right granted by the host government for a private company to undertake a public 

sector project and operate it over an agreed period of time. 
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Pubic Private Partnerships (PPPs) and the Allocation of Risks 
 

PPPs can be a feasible venue to fund infrastructure development and to increase the 
efficiency of public sector service delivery. Infrastructure projects in the energy sector are often 
large, capital intensive and long-term. Repayment periods are also often long. It can take a 
private investor 10 to 25 years to recover the investment and the project returns. 

The private sector is recognized as a significant financing source for meeting developing 
country investment requirements, but financial markets remain largely untapped for this purpose 
and have yet to live up to their potential (Asian Development Bank 2006). PPPs are one venue 
worth considering for the private sector to engage in infrastructure projects. Private capital, 
donor support (including IFIs) and public funds can be combined in a PPP project. A well 
designed policy and institutional framework for PPPs offers the opportunity to leverage and 
combine all three sources of financing and expertise, without crowding out the private 
investment. By forming a PPP the public and the private sectors can share the risks and the 
rewards of infrastructure projects. 

There are many different definitions for PPPs. One definition is “any public sector service 
provided partially or wholly by the private sector” (Delmon 2009, 601). Another definition is a 
“co-operative institutional arrangements between public and private sector actors” (Hodge and 
Greve 2009, p. 33). Yet another definition of a PPP is “the transfer to the private sector of 
investment projects that traditionally have been executed or financed by the public sector” 
(World Bank 2008, p. 93). 

To engage in cooperation, the public and the private sector can employ several different 
schemes5 including the so called BOT, i.e. Build-Operate-Transfer (IMF 2004). In BOT projects 
the private sector is responsible for financing, constructing and operating the project. Under this 
arrangement the host country grants a concession, i.e. the right to a private firm to undertake a 
public sector project and operate it over an agreed period of time. When the concession expiries 
the ownership of the project is transferred back to the party granting the concession. For a 
comprehensive discussion on BOTs see Jeffrey Delmon’s outstanding book on Private Sector 
Investment in Infrastructure (Delmon 2009). 

The partners typically involved in a BOT project are: the project company that undertakes 
the project, the host government (that can also be the offtake/power purchaser), the 
shareholders, the lenders, the grantor, the construction contractor, the operator, the offtake 
purchaser/power purchaser and the input supplier. Figure 2 below shows a typical PPP BOT 
contractual structure. 

The project company uses the income stream from the project to service its debt from the 
project and to pay returns to its investors (i.e. the equity contributors to the project company). 
The lenders to a BOT project could, for example, be commercial investment banks, international 
financial institutions (IFIs) and bilateral agencies (BLAs). The IFIs and the ECAs could also 
serve as guarantors e.g. for payment to the lenders, including commercial investment banks. The 
lenders would be keen to manage their risks (i.e. only take measurable and measured risks) and 
would receive a fixed margin on their loan whereas the shareholders (i.e. the equity holders in 

                                                 
5 Among PPP schemes and modalities in addition to Build-Operate-Transfer (BOT) are for example: 

Build-Own-Operate-Transfer (BOOT), Build-Rent-Own-Transfer (BROT), Build-Lease-Operate-
Transfer (BLOT), Build-Transfer-Operate (BTO). 
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the project company) maximize the profits on their equity investment. In addition to obtaining 
funding for the project, the project company procures the design and coordinates the 
construction and operation of the project in accordance with the requirements of the concession 
agreement. Project company shareholders often include firms with construction and operation 
experience, and with offtake purchase capabilities (Delmon 2009, p. 98). 
 

 
 
Figure 2. Typical PPP BOT contractual structure 
 

Source: Delmon 2009 
 

The offtake purchase agreement secures the project payment stream. The offtake 
purchaser will be looking for a guaranteed long-term output from the project. The credit risk 
associated with the offtake purchaser will be of particular concern to the project company and 
the lenders. This is where guarantees from the host governments or IFIs, including the World 
Bank, become important. 

Critical to the design of PPPs is the way risks are allocated between the partners in the 
PPP. A general principle is that risk should fall on the party that is more able to do something 
about it. Risks in PPP tend to be allocated on the basis of commercial and negotiating strength. 
The stronger party will allocate risk that it does not want to bear to the weaker party.  Efficient 
allocation of risk will generally result in a more successful and profitable project and will 
benefit each of the parties involved (Delmon 2009). 

In order to minimize the market risk from the project company and the project lenders an 
offtake purchase agreement, or in the case of a power project, a power purchase agreement may 
be made.  This is to create a secure payment stream which will be an important basis for 
financing the project. The offtake purchaser may also be the grantor, or a government entity 
such as a public utility, in which case the offtake purchase agreement and the concession 
agreement may be one and the same document (Delmon 2009). 

The lenders will want the project risks to be allocated to project participants, i.e. the 
construction contractor and the operator and not the project company who is their debtor. 
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The project company will enter into a contract with the construction contractor in order to 
divest its obligations to the grantor to design, build, test and commission the project. 
Completion risk for the project should be allocated to the construction contractor.  In the case of 
a turnkey project, completion and performance risk should be on the construction contractor. 

If the main risks are associated with poor management of the service, shifting the risk to 
the operator could provide the right incentives to make sure that the project delivers. If the risks 
are related to changes in policies, then the government should bear the risk. This is because the 
project company will not generally be able to manage political risk. The project company will 
ask the government to bear those risks not necessarily to demand a compensation at a future 
date, but to pressure the government to avoid such risks and to minimize the probability that 
such risks will occur. 
 
 
International Financial Institutions and Their Role in Risk Mitigation in Emerging 
Market Economies 
 

Concerns about investment environments and perceptions of political risk often inhibit 
foreign investment, with the majority of flows going to a few countries leaving the world’s 
poorest economies mostly ignored. This is especially true during times of economic and 
financial crisis. The limited number of investors engaging in risky environments might also be 
tempted to invest only when quick paybacks periods are possible. International financial 
institutions can have an important role to play here and responsibility to offer effective venues 
and viable risk mitigation instruments. This is especially true for long-term investments in 
energy infrastructure. 

For large infrastructure projects investors must pay considerably more attention to 
political risk management issues. Risk reduction can reduce the cost of funding projects and 
facilitate longer loan periods. Political risk insurance, especially from multilateral agencies can 
act as an effective deterrent against host government interference with insured private 
investments. 

Another typical problem in developing countries and emerging market economies is the 
limited scope for cost recovery. Customers often have a limited ability to pay for the services 
rendered and the government is in a weak position to force them to do so. This may result in a 
diminished interest from private investors. 

One solution is for the host government to offer a guarantee to the private investor. But 
what should the government guarantee?  Should it guarantee a minimum rate of return for the 
investment? Here the government needs to be careful as this guarantee represents a contingent 
liability and a poorly designed PPP can become a source of liability for the government. If the 
main risks are associated with poor management of infrastructure service, shifting the risk to the 
investor could provide better incentives to make sure that the project delivers. But this would 
not be accomplished if the government guarantees the revenue of the private sector. 

Even if it makes sense for the government to provide a guarantee this guarantee may not 
be meaningful for the private sector if the government is not creditworthy. Here again 
international financial institutions can play an important role by providing insurance or a 
guarantee to the private investor (and in some cases using a host government guarantee as a 
counter guarantee). 
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IFIs offer a number of financial and risk management instruments that can be useful for 
Public-Private Partnerships.6 Those include loans, equity investments and guarantees or 
insurance against political risk (non-commercial risk). 

Among the IFIs active in this area are: (i) the World Bank Group http://www. 
worldbank.org/, (ii) the European Bank for Reconstruction and Development http://www. 
ebrd.org/, (iii) the Asian Development Bank http://www.adb.org/, (iv) Inter-American Develop-
ment Bank http://www.iadb.org/, (v) the African Development Bank http://www.afdb.org/, (vi) 
the European Investment Bank http://www.eib.org/, and the Nordic Investment Bank, 
http://www.nib.int/home/. Iceland is not a member of the Asian Development Bank, the Inter-
American Development Bank and the African Development Bank. Icelandic companies do 
therefore not have access to the services of all the IFIs and have fewer options to form 
partnerships when investing in emerging markets than for example companies from the other 
Nordic countries who are members of all the above institutions. 

Key risk issues can be categorized as: political, breach of contract by a government 
entity, market risk and default risk.7 Risk mitigation products can attract new financing 
resources, reduce costs of capital, and extend maturities by providing coverage for risks that the 
market is unable or unwilling to bare (Delmon 2009). Those products can attract more private 
capital to invest in infrastructure. Examples of guarantee products provided by the World Bank 
Group are IBRD/IDA partial risk guarantees (PRGs) and IBRD partial credit guarantees 
(PCGs), IFC partial credit guarantees and MIGA political risk insurance (Delmon 2009).  Those 
risk mitigation instruments allow investors to be compensated in the case of certain adverse 
events and thus reduce the risk and thus the project costs. For an overview of risk mitigation 
products offered by the World Bank Group, see Annex I. 

In the case of energy infrastructure projects World Bank guarantee products such as partial 
risk guarantees (PRG) and partial risk insurance (PRI) can be key to success. According to the 
World Bank PRGs “cover commercial lenders for a private sector project against default arising 
from a government-owned entity failing to perform its obligations. PRGs can cover changes in law, 
failure to meet contractual obligations, expropriation and nationalization, currency transfer and 
convertibility, nonpayment of a termination amount, failure to issue licenses in a timely manner, 
other risk to the extent that they are covered by contractual obligations of a government entity, and 
noncompliance with an agreed dispute resolution clause. PRGs can be provided in both IBRD and 
IDA countries and require a government counter-guarantee” (World Bank 2009, p. 10). 

Regarding the IBRD/IDA PRGs the investor receives comfort, improved credit terms, and 
is not liable for loan repayment. Among the strengths of this instrument is increased government 
commitment to success of projects, accompanied with the benefits of an ongoing by policy 
dialogue between the World Bank and the host government. Among the weaknesses are 
                                                 
6 In addition to those services, IFIs often engage in a policy dialogue with the governments of emerging 

market economies to improve economic policy and management. This includes reforms to improve the 
business and investment climate for the private sector, to promote business activities, and to encourage 
foreign direct investment. IFIs also provide loans and credits to various government-led projects in 
developing countries and emerging markets that are subject to international competitive bidding. This 
allows private sector firms to participate in the bidding process and potentially to benefit from those 
public sector projects supported by the IFIs. 

7 For an excellent overview of World Bank risk mitigation products, see Jeffrey Delmon Chapter 7 
(Delmon 2009). 
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sovereign guarantees required in all cases, cumbersome processing and high transaction costs. 
The demand for this instrument is mainly limited to PPPs and sectors with heavy government 
engagement (World Bank 2009, p. 74). 

Among the five institutions of the World Bank Group is also the Multilateral Investment 
Guarantee Agency (MIGA). MIGA provides guarantees against political risks, i.e. non-commercial 
risks for investments in emerging markets. It also provides technical assistance and dispute media-
tion service. Developing countries would hesitate to take measures that would negatively affect pro-
jects that MIGA is involved with because of the concern that it could adversely affect their relation-
ship with IDA and/or IBRD and possible credit or a loan (see for example West, 1999, p. 29 to 30). 

According to the World Bank, MIGA “offers PRI coverage to foreign direct investors for 
any combination of the following political risks: transfer restriction, expropriation, war and civil 
disturbance, and breach of contract. MIGA can insure direct equity, quasi-equity, nonequity 
direct, and other investments. To insure debt, however, it must have an equity link. MIGA 
guarantees cover new foreign-currency-denominated investments, including “new” investments 
to existing investments, investments by private for-profit and nonprofit organizations, and 
public owned investors and organizations that operate on commercial basis. MIGA can cover 
any freely usable currency, which may include local currency investments/loans. Under certain 
circumstances, MIGA can cover investments by local investors” (World Bank 2009, p. 10). 

Regarding the MIGA PRI the investor receives comfort, improved credit terms, mediation 
services and compensation in the event of loss. Among the strengths are flexible coverage of all 
PRI risks; main product for equity investments; dispute resolution; minimal time and 
processing. Among weaknesses are no comprehensive coverage (commercial risk and political 
risk cover) and lengthy process to change Convention limitations (World Bank 2009, p. 74). 

Given the global needs for energy investments these instruments have not been used 
frequently and the amounts are still modest. IBRD/IDA PRG has been deployed for 13 projects 
with the commitment amount US$ 1.2 billion and 92 percent for infrastructure projects. MIGA 
PRI has been deployed 566 projects with a commitment amount US$ 16.6 billion and 
24 percent for infrastructure projects (World Bank 2009, p 68). 

The Asian Development Bank (AsDB) and the other regional development banks also offer 
risk mitigation instruments that are important for private investors in emerging markets although 
they are not discussed in any detail here. AsDB risk mitigation instruments can for example cover 
breach of contract. For a power project such breach may result from failure by the government-
owned entity to make payments in accordance with the power purchase agreement between the 
independent power producer and the user or distributor (Asian Development Bank 2000, p. 2). Such 
insurance can be critical for the success of an energy infrastructure project. According to the AsDB 
the majority of the PRGs that AsDB has provided have been private sector-oriented, including PRGs 
for public-private partnerships (PPPs) (Asian Development Bank 2006, p. 5). 
 
 
International Financial Institutions and the Effectiveness of Their Risk Mitigation 
Instruments 
 

The effectiveness of the risk mitigation instruments offered by IFIs and the performance 
of those institutions must be under constant review and scrutiny. In 2009 the World Bank Group 
(WBG) issued a report titled: The World Bank Group Guarantee Instruments 1990-2007. An 
Independent Evaluation (World Bank 2009). As part of the evaluation the Independent 
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Evaluation Group (IEG) at the Bank conducted a survey in 2008 to solicit views among its staff 
about the use and effectiveness of guarantee instruments (World Bank 2009). A survey 
questionnaire was sent to 363 staff and 206 responded. 

Among the things that the survey revealed is that WBG staff are familiar with their own 
products but not with the guarantee products of other WBG institutions.8  For example only one-
fifth of IFC9 staff were familiar with IBRD/IDA10 products. In fact, IFC staff was not familiar 
with the products of IBRD, IDA or MIGA. 

According to the survey more than 85 percent of WBG staff felt that the most critical 
benefits of the WBGs guarantee instruments were enhanced image of financial soundness and 
improved rates and tenors. Among other benefits include WBG’s role as an honest broker and 
securing other investors (World Bank 2009). 

It is also notable how few guarantees and insurances have been issued from an institution 
as large as the World Bank Group. A high proportion of staff felt that changes are needed to 
improve the WBG’s guarantee instruments (World Bank 2009). Interestingly enough most 
WBG staff felt that reducing time and cost of processing guarantees and improving marketing 
were important for improving WBG guarantee instruments. Furthermore staff reported that 
clients proceeding with the project without a guarantee and long processing time were the main 
reason for dropped guarantee projects.  80 percent of IFC staff reported the droppages occurred 
because the cost of the guarantee was too high for the client (World Bank 2009). 

IBRD, IDA and MIGA staff reported that project sponsors/investors most frequently 
originated the request of guarantees. IFC staff reported that, host governments and staff of 
another WBG institution are least likely to originate its guarantees. 

On May 7, 2008 the Committee on Development Effectiveness (CODE) at the World Bank 
considered the IEG independent evaluation. Several speakers called for greater collaboration among 
WBG institutions based on their comparative advantages, and strengthening the coherence of the 
products offered, including their pricing.  They also called for more coordinated WBG efforts for 
marketing, increased staff knowledge of the guarantee products, and appropriate staff incentives 
(World Bank 2009, p. xxviii).  Comments were also made about the need of the WBG to think about 
a “single Window” for guarantee products (World Bank 2009, p. xxvi). 

The ongoing debate about the role of international financial institutions increasingly 
recognizes the importance of making greater use of the risk mitigation potential inherent in their 
unique multilateral structure (Asian Development Bank 2006). The World Economic Forum 
(WEF)11 has for example argued strongly for IFIs to better use guarantee and risk mitigation 

                                                 
8 The World Bank Group represents five institutions. Those are: (i) the International Bank for 

Reconstruction and Development, IBRD, established in 1944, (ii) the International Development 
Association, IDA, established in 1960, (iii) the International Finance Corporation, IFC, established in 
1956, (iv) the Multilateral Investment Guarantee Agency, MIGA, established in 1988, (v) International 
Centre for Settlement of Investment Disputes, ICSID, established in 1966. Four of those institutions 
issue insurances or guarantees, i.e.: IBRD, IDA, IFC and MIGA. 

9 The International Finance Corporation, IFC, is the private sector arm of the World Bank Group, WBG. 
10 The IBRD and the IDA are the public sector arms of the WBG. 
11 The World Economic Forum’s Financing for Development Initiative comprises more than 200 global 

experts from financial institutions, corporations, governments, international organizations, universities, 
and nongovernmental organizations, who offer their views on improving the effectiveness of efforts to 
stimulate private sector investment in developing countries. 
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instruments and capabilities to attract increased commercial investment in development 
projects. In 2006 WEF issued a report titled Building on the Monterrey Consensus: The 
Untapped Potential of Development Finance Institutions to Catalyze Private Investment. In this 
report the Forum specifically asserted that: “…the weight of DFI (development finance 
institutions) activities should shift over time from direct lending to facilitating the mobilization 
of resources from the world’s large private savings pools – international and domestic – for 
development – oriented investment through: 

 wider use of risk mitigation instruments to alleviate part of the risk faced by investors; 
and 

 stronger direct support for capacity building to strengthen the enabling environment 
for investment.” (World Economic Forum 2006, p. 9). 

 

Furthermore the WEF argued that DFIs should “…adapt their services, culture and capital 
allocation to the imperative of “crowding in” domestic and foreign private investment by 
placing much more emphasis on such risk mitigation instruments as partial guarantees as 
transitional strategy and on capacity building” (World Economic Forum 2006, p. 10) and that 
“an international consensus has emerged, embodied by the Monterrey Consensus, that a deeper 
partnership between the public and private sector  is needed if we are to achieve common 
development objectives” (World Economic Forum 2006, p. 10). In its final recommendations 
the WEF says: “The overwhelming majority of expert participants in the project recommended a 
major expansion of risk mitigation activity by DFIs…” (World Economic Forum 2006, p. 15). 

The WEF is thus sending a very clear signal to the international financial institutions and 
the IFIs are listening. In its report Review of ADB’s Credit Enhancement Operations the Asian 
Development Bank takes a clear note of WEF’s views and refers to their 2006 report several 
times (Asian Development Bank 2006). 

While there is a clear need for risk mitigation in emerging markets for sectors like the 
energy sector, it looks like the IFIs, including the WBG, have some way to go to make those 
instruments widely used. IFIs need to do a better job in coordinating risk mitigation activities 
within the institutions and spend more efforts to market those products and to make them more 
efficient and more cost effective for the private sector and shorten their processing time. 
 
 

Export Credit Agencies and Their Role in Risk Mitigation for Cross Border 
Investments to Emerging Markets 
 

In most developed countries there are export credit agencies (ECAs) that have been 
established by the home countries to help finance export of their national goods and services as 
well as cross border investments. These agencies can provide guarantees in connection with 
projects where there are deliveries of equipment and/or services to the project from the home 
country. This applies generally speaking to all ECAs supporting the export industry of their 
home country. In Iceland such an agency exists and is called Tryggingardeild útflutnings 
(TRÚ). ECAs can provide guarantees both against commercial and non-commercial risks in 
emerging markets and these instruments can be quite suitable to support overseas energy 
investments in developing countries and emerging markets, including for energy investments. 
TRÚ works in partnership with the Swedish export credit agency EKN which would assist the 
Icelandic agency to assess risks in host countries. According to Icelandic law TRÚ can provide 
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guarantees and insurances up to 130 million SDR. This is a sizable amount of money.  To make 
the story short TRÚ services have never been used by Icelandic exporters or cross border 
investors. 

Emerging countries are increasingly important to Swedish exports and EKN is needed for 
expansion in these markets. From January to September 2011 the volume of guarantees issued 
by EKN amounted to SEK 40 billion. This is EKN’s highest ever figure for guarantee-issuing in 
the period January-September, apart from the temporary solutions offered in 2009 and the first 
half of 2010. EKN issued new guarantees for 1,163 transactions in 121 countries, compared 
with 1,249 transactions (same number of countries) during the same period in 2010. (EKN 
2011). In contrast Icelandic exporters and investors are not using the risk mitigation instruments 
that are available at TRÚ at all. 
 
 
Conclusions 
 

A small country like Iceland can play a constructive role in sharing its experience in 
transforming its economy from fossil fuel to clean energy and could be an example for other 
countries. Icelandic energy companies have a proven record in building and operating 
geothermal power plants. There are also several service providers, research and education 
institutions in geothermal energy that could contribute to the transition to geothermal energy in 
emerging market economies. 

Most of the future increase in demand for electricity is likely to come from emerging 
market economies. This is also where most of the clean energy resources are located. This offers 
a tremendous opportunity for emerging market countries, but also is a challenge, including with 
funding. Sufficient private funds will not flow into those countries unless the risk profile energy 
projects can be reduced. This is especially true during times of financial and economic crisis. 

To fill the tremendous energy infrastructure gap in emerging markets the public and 
private sector need to work in partnership, including via PPPs. Such partnerships can be 
supported by international financial institutions. For large energy projects partnerships, pooling 
public, private and donors funds should not crowd out the private sector, instead they offer the 
potential to crowd in private funds into risky markets that would not get private investment 
without proper risk mitigation. 

The international financial institutions can be an important partner not only with direct 
funding, i.e. loans and equity investments, but also increasingly through risk mitigation 
instruments. IFIs need to provide instruments that are more flexible and more cost effective for 
the private sector and with shorter processing time. Better coordination between the World 
Bank Group institutions providing guarantees/insurances are needed and better marketing of the 
instruments. 

Export credit agencies can also play a constructive role in supporting exporters of 
equipment and services to emerging markets by providing guarantees and insurances against 
commercial and non-commercial risk to facilitate longer-term lending and at more affordable 
costs. 

If Icelandic companies participate in energy projects as sponsors/investors in emerging 
market economies they should make serious efforts to develop a comprehensive risk 
identification and mitigation strategy before they engage. This could be done by forming an 
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international consortium with participation of IFIs that Iceland is a member of and with support 
of the Icelandic ECA. 

The government of Iceland should carry out feasibility studies that could help in the 
decision making process of applying for membership in the regional development banks. This 
could help strengthen the bargaining position of Icelandic companies vis-à-vis IFIs and enable 
them to select from a larger menu of financial and risk mitigation instruments in emerging 
markets than they presently can. Access to IFIs is also even more important for Icelandic 
companies than for companies from larger countries, as Iceland does not have wide 
representation in emerging markets through embassies and business representatives. The 
government should also investigate why Icelandic companies are not using the services of the 
Icelandic export credit agency, TRÚ. The services of TRÚ can be an important export 
promotion tool for Icelandic exporters especially during times of crisis. 
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Annex I 
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Source: Delmon 2009 
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Abstract 
 

This paper looks at the essence of the concepts of individual and organizational common 
competence and their influence on project success, or failure, in a given object. The paper 
analyzes the opportunities for individual competence development of project managers in 
Europe and Latvia, with emphasis on higher education in project management. It also studies 
and evaluates the factors enabling one to judge an organization’s competence in project 
management. Special attention is given to the competence of all those involved in a project in 
the organization, as well as the project management culture in the organization. At the end of 
the article, conclusions and suggestions are provided concerning the order of tasks to increase 
the organizational competence level. 
 
 
Introduction 
 

In the last years, project management has been taking an increasingly important place in 
the operation of companies and organizations (in this article called “organization”). 

The market economy causes faster development of new service and product supply in 
organizations. Accordingly, the amount, complexity and dynamic of tasks increase. The 
personnel management style in organizations is changing, a new management culture and 
infrastructure are emerging. The traditional management methods are replaced by new project 
management methods. Organizations are increasingly focusing on executing various tasks in 
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the form of projects. Projects are used not only to develop new products/services, but also 
widely applied in organization management and reorganization. Projects and project 
management have become the everyday in all of the developed Western Europe countries. For 
instance, research in Germany [1] indicates that for most of the businesses in the country 
project work is an everyday matter. This refers to both big and small, and medium, companies.  
The situation is similar in other Western European countries. 

Still, many projects fail, miss the deadlines, exceed their financial resources, do not meet 
the clients’ expectations. There are different reasons for failure. It is caused by flaws in 
management of the particular projects, for example unclear project execution conditions, ill-
defined objectives, bad communication at the project beginning, unqualified project team, 
errors in the planning process. Other reasons do not refer any specific project, since they 
concern all projects implemented by the organization. These include the competence level of 
all people in the organization, the accepted project culture in the organization etc. 

These are factors that an individual project manager cannot influence because they are 
beyond his/her control and depend on both the highest level managers in the organization and 
the whole organization competence level in general. That is why currently organizations are 
paying ever more attention not only to the individual competence of project managers, but also 
to the organization’s common competence in project management. 

The purpose of this paper is to study the concept of organizational competence and its 
difference from the individual competence in project management, to establish the most 
important factors of organizational competence, and to reflect their impact on project 
management by analyzing the project stakeholders, and to determine the problems in raising 
the organizational competence level in Latvia. 
 
 
1. Competence in Project Management 
 

Competence is the most often quoted notion in business literature. It is derived from the 
Latin word ‘competentia’. The translation is approximately ‘being capable of reasoning’ or 
‘authorized to speak’, and it relates to the competence of an individual in a particular field. 

There are several definitions of project management competence of a person, individual, 
in literature. 

The International Project Management Association (IPMA) explains an individual’s 
competence in its competence guidelines (IPMA Competence Baseline-ICB), version 3, as “a 
body of knowledge, personal properties, skills, and experience necessary to perform certain 
kind of functions successfully” [2]. 

The Project Management Institute (PMI) in their project manager competence 
development framework document [3] explain competence in project management as “the 
ability to demonstrate readiness to perform activities within the limits of project environment 
that lead to expect outcomes based on defined and accepted standards”. 

The German Project Management Association (Deutche Gesllschaft fur 
Projektmanagement-GPM) in its work [4] considers competence in project management from 
two perspectives – “on the one hand, as a person’s formal competence and rights within a 
certain organization, and on the other hand as a person’s ability (knowledge, practice, 
experience) and position”. 
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In summary of the above, we can conclude that the individual competence in project 
management combines a person’s readiness for a certain activity on a project and his/her ability 
to deal with the project task within the given time and costs. 

Rapid increase in the project managers’ individual competence level in project 
management could be observed around the world over the last few years. This is witnessed by 
both fast growth of the numbers of professionals organizations in many countries of the world, 
and inclusion of the professional higher education programmes for project managers in the 
university curricula. 

Project management study courses were included in most university master study 
programmes as early as at the beginning of the 90s. Those were relatively small courses, where 
students were introduced to the basics of project management. Professional master study 
programmes for project management appeared in later years, when sufficient experience and 
knowledge in the project management areas had been accumulated and qualified professors had 
been prepared. However, the work in this area was still not all that smooth. This can be seen in 
the results of research carried out under the supervision of professor R.Gareis (5). 

 
Table 1 

 
Evaluation of the Possibilities for Obtaining Official Education Documents  

in Project Management in the Compared Countries 
(Table contains the latest data on Latvia) 

 

Countries Doctoral study 
programmes 

Master study 
programmes 

Bachelor study 
programmes 

The United Kingdom 13 13 3 
Romania None 2 None 
Sweden Possible 2 None 
Hungary Possible 2 None 
Denmark Possible None 1 
Norway 3 2 No data 
Ireland 1 3 None 
Austria Possible 5 None 
Latvia Partly possible 2 None 

 
As it can be seen from Table 1, the highest level in terms of project managements 

education is held by the United Kingdom, where 13 universities offer the academic master and 
doctor study programmes and 3 universities offer the academic bachelor study programmes. 
About 120 universities provide a separate course on project management. 

As of 2000, a master study programme is offered by two Romanian universities as well – 
the Bukarest Academy of Economic Studies and the Ovidius University in Constant. The rest 
of Romania’s universities have introduced a project management course as a separate module. 

In Sweden, one can obtain the academic master and doctor’s (Ph. D.) degree in project 
management at two universities. 

In Denmark, at the time of the research it was not yet possible to obtain a master’s 
diploma in project management, but it was possible to obtain the doctor’s (Ph.D.) degree, and 
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at one university project management could be studied in a bachelor study programme. In 
several study programmes project management was included as a separate module. 

A master’s diploma in project management could be earned in Norway at one university 
and one professional higher education institution, and a doctor’s degree (Ph. D.) at 
3 universities. 

Three universities in Ireland offer master study programmes in project management, and 
at one university it is possible to obtain the doctor’s degree in project management. 

In Austria, project management master study programmes offer five professional higher 
education institutions. The Vienna University of Economics offers both master and doctor 
study project management. 

 
In Latvia, project management was included in the Latvian University economic science 

master study programmes as a separate course as early as 1996. Based on this experience, the 
Faculty of Economics and Business of the University of Latvia developed a professional 
master study programme, which was accredited for six years in March 2010. This was the first 
two-year study programme accredited for six years that today accepts over 60 students. 
Considering the scientific potential of the University of Latvia, it also offers a doctoral study 
programme with a focus on project management. Currently it includes three doctoral students. 
Apart from that, a professional master study programme is offered by the Latvian University of 
Agriculture, Faculty of Social Science, and RSEBA. 

Development of the professionalization of project management in Latvia was influenced 
by informal education in project management, i.e. 160 hour courses offered by the Centre of 
Project Management and Business Education. This work is at present carried on by the LU 
Faculty of Economics and Business, Learning Centre. 

The formal confirmation of knowledge obtained via informal education is the project 
manager certification. There are two internationally recognized project manager certification 
systems operating in Latvia, offered by the PMI and IPMA. The certificates are necessary if a 
candidate decides to operate outside Latvia and has no appropriate document – a diploma of 
higher education in project management. Currently there are 29 IPMA certified persons in 
Latvia, registered in the Latvian database. 

Professional organizations play an important role in raising of the individual competence 
of project managers. There are two professional organizations for project management 
operating in Latvia: the National Project Management Association of Latvia (LNPVA), 
combining all the stakeholders regardless of their education level, skills and knowledge in 
project management, and the Professional Association of Project Managers (PVPA), currently 
accepting only professionals with higher education in the field, as well as doctoral students and 
professional master study programme students. This composition of organization members 
enables solution of serious theoretic and practical issues in project management on a new level. 

All of the above measures aim mainly to increase the competence level of individuals in 
project management, but practice shows that the project success is determined not only by the 
competence of individuals, but also that of the entire organization. For this reason, we will 
further on consider the concept of organizational competence in project management and 
individual factors of its impact. 
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2. Organizational Competence in Project Management 
 

Studying the organizational competence in project management has been addressed in 
the last years by many researchers [8, 9, 10, 11]. 

The author of the work [8] expands the concept of competence in its definition, referring 
it to not only individuals in a particular area, but to groups of persons, organizations, industries, 
and even the society as a whole. This is how the theoretical basis for the concept of 
organizational competence was created. 

 The author of the work [9] goes on to explain competence as the ability to collectively 
achieve an objective in the given environment, underlining that this ability follows from a sum 
of individual competences transformed and prepared for the solving of organizational tasks. 

The work [10] addresses competence not in general, but as an organizational competence 
formed by the sum of individual competences and the rules developed for the needs of an 
organization, and its strategic directions and culture. 

An explanation of the concept of organizational competence in project management is 
given by the authors of the publication [11]. According to them, organizational competence in 
project management is the ability of an organization to achieve their goals by combining the 
individual, strategic, and cultural competences at their disposal, using the resources available 
for project implementation. This explanation of the organizational competence is accepted by 
the authors of this publication as well. 

For the purposes of achieving every organization’s objectives, appropriate rules, 
strategies, processes, structure, and culture are developed. Thus, for instance strategy is devised 
based on the organization’s vision and mission, and processes and structures suitable for its 
implementation are developed. To involve all employees of an organization in a common task, 
an organization develops common regulations and forms the organization culture. Finally, 
resources are required to achieve an organization’s objectives. If an organization intends to 
reach its goals by implementing as many successful projects as possible, then it must have high 
competence in project management in all of the above items. 

This publication studies the environment and stakeholders of projects, as well as the 
factor forming the organization’s competence and its influence on the project outcomes. 
 
 
3. Development of Project Management Competence in an Organization 
 

How to develop the project management competence in an organization? 
One of the first tasks is to convince the organization’s management of the need for 

change in the organization. A workshop can be organized for this purpose, including the 
management, and additional meetings with employees on problems within the organization in 
terms of project management, for example – what is the actual situation in project management 
in the organization, what are the causes of any problems, and what are the potential solutions? 

In order to see the true picture of the situation in an organization, anonymous employee 
surveys or interviewing can be attempted. Interviews within an organization are recommended 
to be done by outsourced people. In preparation for such a process, it is important that we 
know in advance the issues where we are trying to locate problems. These could be related to 
the project culture in the organization, forming of the organizational structure of projects, 
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project management process organization, project manual development, and finally, the 
questions relating to employee qualification. 

Based on the results obtained from these measures, suggestions can be developed on the 
organizational competence development activities in the field of project management. It could 
be suggestions on project management qualification raising activities within the organization, 
or on project manual development process, or project management process organization, or 
creation of the projects’ organizational structure and project culture. The above suggestions 
form the key conception of organization competence development discussed in the 
organization. 

Practice shows that this job requires a team, which can be dismissed after the key 
conception is approved. Introduction of this conception in the organization is implemented as a 
project. 

Examples abroad demonstrate that this procedure can be used to ensure project 
management competence development in an organization of 900 employees over two years. 

In Latvia, this practice is not yet introduced, or introduced partly in some organizations. 
This can be explained by several reasons. 

First, the project managers’ individual competence is in most cases relatively low. 
Project managers are not asked for knowledge in this field. It is not required that a project 
manager use generally accepted project management methods, technologies, or resources in 
their work. Consequently, projects in Latvia suffer great failures, such as the one of the 
Southern Bridge project, and resources are wasted. To improve this situation, project manager 
candidates should be required to have official documents confirming their knowledge. At this 
time, these are either a university diploma for completion of master studies in project 
management, or a certificate on having completed at least 160 hour course in a sufficiently 
authoritative educational institution. 

Second, the top level managers of organizations do not have the basic knowledge of 
project management, so they are incapable of assessing the significance and benefits of project 
management that the organization would obtain thanks to applying project management 
methods in the organization. 

Third, even if there is at least one competent employee in the organization who could be 
suggested for the post of project manager, then finding competent employees for the project 
team is a real challenge. As a result, the project manager’s work is complicated by working 
with a team that is professionally incapable of understanding him/her. 

Fourth, few organizations understand the tasks of project management offices and would 
be prepared to create ones as a separate structural unit. Hence organizations have trouble 
developing project manuals, applying the latest methods in project management, raising the 
qualification of the project team members and other personnel and creating the project culture. 
 
 
Conclusions and Suggestions 
 
 For an organization’s projects to be successful, it is not enough to have separate individuals 

in the organization with high individual competence in project management – at the same 
time, the organization’s common competence in the field must be developed. 

 The total level of an organization’s competences is affected by that of all people involved in 
the project in the organization, that is why it is important to develop the competence in 
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project management of all levels of managers, so that they could successfully cooperate 
with the project manager in the performance of their tasks. 

 An organization’s competence is also affected by factors such as creation and introduction 
of organizational structure and culture suitable for project management. For this reason 
organizations thinking of raising their level of competence in project management should 
pay a lot of attention to developing the project manual and applying project management 
methods and technologies in the project assignments. 

 The organizational competence development is time-taking, systematic work, which means 
it is done in several stages. 

 Latvia must identify the problems inhibiting or stalling the raising of the level of 
competence in project management in individual organizations, and develop measures to 
overcome these. 
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Abstract 
 

As one of prerequisites in order to ensure successful and efficient management of EU 
funds projects, is establishing of management and control system that is able to react and 
prevent or minimize in a timely manner the risks that endanger implementation of EU funds, as 
one of the European Commission's requirements are adequate EU funds project controls. 
Controls set up in terms of the management and control system checks (carried out by 
responsible institutions and cooperation institutions), and audits of operations, on-the-spot 
checks have to provide assurance to the European Commission on the operational effectiveness 
of EU funds management and control system and the legality and regularity of declared 
expenditures. 

By testing at project management level it is possible to determine the management and 
control system’s practical effectiveness – whether the sufficient traceability of transactions is 
ensured, whether the costs of the project are supported by appropriate calculations and 
supporting documentation. By contrast, examinations at EU funds project accounting level, 
reflects the essence and time compliance with action requirements and the actual transactions. 

Common question asked during EU funds project controls is: “Do you have 
irregularities?” The answer usually received is: “No, we have just errors.” The reply which will 
never be received is: “We do have irregularities.” Why? Is it because irregularities always result 
in financial correction? 

What is the difference between error and irregularity? Irregularity in fact is any 
administrative or financial mismanagement, which includes both time and money loss. 
Irregularities exist. Such is life. Irregularities should not be denied, but should be disclosed and 
corrected. The most important thing is to assess whether the law is violated intentionally. 

The fundamental question is related to the consequences of error - whether it is financial 
or non-financial as well as the intention and capabilities of final beneficiaries to correct these 
errors. How to reduce errors in EU funded projects? Of course, one could say that cooperation 
institutions should increase publicity measures to provide more advice and support to EU funds 
project final beneficiaries. The question – whether the final beneficiaries use the opportunity to 
receive these information, and whether they have sufficient good faith? As one of the most 
effective solution is to conduct preventive controls in order to timely identify gaps and errors, as 
well as to minimize the risks that endanger the management of EU funds projects. 
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Introduction 
 

EU funds in 2007 to 2013 planning period are regulated by a number of EU laws and 
regulations, the most important of which is the Council Regulation No.1083/2006 of 11 July 
2006 laying down general provisions on the European Regional Development Fund (ERDF), 
European Social Fund (ESF) and Cohesion Fund (CF). [3] 

EU funds management in Latvian is regulated by the EU Structural Funds and Cohesion 
Fund Management Law, under which the following is stated:  

 Rights and obligations of the institutions involved in the EU funds management as 
well as rights and obligations of the EU funds beneficiaries. 

 The decision making and appeal procedures of the institutions involved in the EU 
funds management. 

 The Cabinet of Ministers responsibility. 
 

The planning process of EU funds is also done at both EU and national level – according 
to EU level strategy (Community Strategic Guidelines), national strategy (National Strategic 
Reference Framework) and national Operational programmes. [5] 

The Latvian institutional framework of the EU funds management can be seen on the 
following figure. 
 

 
 

Figure 1. Latvian institutional framework of the EU funds management 
 
 
Theoretical Background 
 

According to the information provided in the figure 1 the management system of the EU 
funds in Latvia consists from multiple levels of authorities. 

The first / highest level is the Monitoring Committee, which is established to ensure 
effective monitoring of the implementation of the EU funds under the priorities and targets set 
up in the Operational programmes. 
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The Monitoring Committee is chaired by the Head of the managing authority and includes 
representatives from the managing authority, responsible institutions, cooperation institutions, 
paying authority, certifying authority, Audit authority, as well as social, non-governmental and 
regional partners. In fact, the Monitoring Committee is one of the European Commission’s tools by 
which the European Commission performs monitoring of the EU funds implementation, as represen-
tatives from European Commission always participate in the meetings of the Monitoring Committee. 

The next level of the EU funds management is the managing authority, which functions is 
performed by the Ministry of Finance, and it is responsible for ensuring EU funds management 
and implementation. The managing authority, in cooperation with the responsible institutions 
and in consultation with the social, non-governmental and regional partners, developed national 
planning documents including Operational programmes for the period from 2007 to 2013, thus 
ensuring the partnership principle in the preparation of the planning documents, as well as 
ensuring coordination between structural and cohesion funds sectors. Moreover, the managing 
authority ensures development of computer-based EU funds management information system 
and evaluation of the EU funds and communication management.  

Part of the functions of the managing authority in Latvia is delegated to the intermediate 
bodies–responsible institutions and cooperation institutions. Together with its functions the mana-
ging authority delegates to the intermediate bodies the responsibility to carry out controls at the be-
neficiaries level, but still Latvian legislation reserves the rights for the managing authority to perform 
its own on-the-spot verifications of individual projects on a sample basis in case of necessity. [2] 

Intermediate bodies – responsible institution and cooperation institution for each EU 
funds activity is determined in the Operational programmes, which are approved by the Cabinet 
of Ministers and which also determines the division of responsibilities between before 
mentioned institutions. [3] 

The responsible institutions are eight line Ministries: 
 The Ministry of Economics; 
 The Ministry of Finance; 
 The Ministry of Education and Science; 
 The Ministry of Culture; 
 The Ministry of Welfare; 
 The Ministry of Transport; 
 The Ministry of Health; 
 The Ministry of Environmental Protection and Regional Development; 
 The State Chancellery. 
 

Responsible institutions have the following functions, when conducting functions of the 
intermediate bodies: 

 participate in the development of the planning documents including Operational 
programmes; 

 develop EU funds project evaluation criteria; 
 ensure selection and evaluation of the EU funds project applications; 
 ensure project implementation monitoring and control; 
 analyse the problems of the EU funds and project implementation and submit to the 

managing authority and to the Monitoring Committee proposals for the improvement 
of the implementation of EU funds activities and projects. 
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Responsible institutions perform the following controls on the beneficiaries’ level in 
accordance with the delegated functions and based on the requirement set up by the European 
Commission and Republic of Latvia: 

 Carry out on-the-spot verifications of individual projects on a sample basis. 
 Carry out administrative verifications in respect of each payment claim received from 

the beneficiary, including: 
– Review of beneficiary’s procurement plans. 
– Review of the documentation of the procurements carried out by the beneficiaries. 
– Check of beneficiary’s payment claims and supporting documentation. 
– Check of beneficiary’s project progress reports. 

 

As can be seen from the above mentioned controls, all the controls can be divided into 
on-the-spot verifications and administrative verifications. The main difference between these 
two types of control is that the on-the-spot verifications are carried out at the premises of 
beneficiary and administrative verifications are carried out at the premises of the intermediate 
bodies on the documentation received from the beneficiaries. [1] 

Responsible institution can delegate all or part of the before mentioned functions to the 
cooperation institution. In this case the performance of the controls is also delegated to the 
cooperation institution and responsible institution then maintains only the overall responsibility for 
the implementation of the EU funds activities, as well as the functions of developing of planning 
documents and evaluation criteria, which cannot be delegated, as these functions presumes the 
development of the legislation acts which is the direct function of the line Ministries. 

The cooperation institutions are six state agencies: 
 Central Finance and Contracting Agency. 
 Latvian Investment and Development Agency. 
 State Employment Agency. 
 State Education Development Agency. 
 State Regional Development Agency. 
 Society Integration Foundation. 
 

Till November 1, 2011, the Centre for Health Economics also performed functions of 
cooperation institution, but since the before mentioned date these functions have been 
transferred to the Central Finance and Contracting Agency. 

The Procurement Monitoring Bureau is also acting as an intermediate body to which 
some of the managing authority’s functions are delegated. The Procurement Monitoring Bureau 
carries out ex-ante checks of the beneficiaries’ procurement documentation and procurement 
procedures. The goal of the ex-ante checks is to control the correctness of the procurement 
documents and procedure before the procurement contract is signed. Therefore the ex-ante 
procurement checks can effectively minimize the errors to a minimum and respectively the 
errors found can be corrected and have no financial impact. 

Functions of the paying authority are performed by the State Treasury, and paying 
authority is responsible for making payments concerning EU funds projects and for financial 
accounting of payments made. 

In addition to the paying authority functions, the State Treasury also performs functions 
of the certifying authority – prepares and submits to the European Commission certified 
expenditure declarations and payment claims, thus confirming that the expenditure declarations 
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are correct and result from the reliable accounting systems and are based on the verifiable 
supporting documents, as well as the expenditure declared complies with the applicable 
Community and Latvian law and are made in respect of operations selected for funding under 
the programme, the applicable criteria and complying with Community and Latvian legislation. 

In order to prepare and submit to the European Commission certified expenditure 
declarations and payment claims, certifying authority must take a series of controls to make sure 
the incurred costs are real. 

In order to ensure verification of the expenditure declarations and certification of 
expenditure the certifying authority shall carry out the following administrative controls: 

 Checks of the data included in the interim expenditure declarations. 
 Checks of the data included in the final expenditure declarations. 
 Sample checks of the payment claims supporting documentation. [2] 
 

Moreover for obtaining assurance, certifying authority has the right to propose and carry 
out on-the-spot verifications of individual projects on a sample basis. 

Figure 2 clearly shows the role of the certifying authority and paying authority in the EU 
Funds management system. [3] 

 

 
 

Figure 2. The role of the certifying authority and paying authority in the EU Funds management system 
 
Audit authority has to be mentioned as a last element of the EU funds management 

system, which functions are ensured by the Ministry of Finance. Audit authority’s functions are 
strictly separated from the managing authority’s functions. 

The purpose of the functioning of the Audit authority is to provide independent and 
objective statement to the European Commission, regarding the efficiency of the functioning of 
the management and control system of the EU funds and the legality and accuracy of the 
declared expenditure. 
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Audit authority is independent in the planning of the functioning thereof, the carrying out 
of audits, the preparation of reports and the provision of an opinion, and it operates in 
compliance with the International Standards on Auditing and the Code of Ethics. 

In order to achieve its target the Audit authority performs: 
 audits of the management and control system in the institutions involved in the 

management of the EU funds and follow up the progress of implementation of the 
recommendations expressed as a result of audits; 

 audits of operations in the institutions involved in the management of the EU funds, as 
well as at the final beneficiaries and follow up the progress of implementation of the 
recommendations expressed as a result of audits. 

 

The Latvian management and control system of EU funds is a part of the overall 
European EU funds management system and accordingly European institutions reserved rights 
to perform controls at a national level as well. [4] 

The first controlling authority at a European level is the European Commission, which, 
chooses either to rely on the work carried out by the national audit authority or otherwise – makes 
are-examination of the work carried out by the Audit authority or carries out independent controls. 

The second controlling authority at a European level is the European Court of Auditors, 
which examines the effectiveness of the European Commission's work, as well as performs 
DAS test (checks individual project applications on a sample basis). 

The European Commission as well as the European Court of Auditors when performing 
their controls can goes up to beneficiaries’ level. 

Summarising all before mentioned and as described in Figure 3, the controls in the EU 
funds programming period from 2007 to2013 can be carried out on the national level by the 
managing authority, responsible institutions, cooperation institutions, the Procurement 
Monitoring Bureau, certifying authority and Audit authority as well as on the EU level by the 
European Commission and the European Court of Auditors. Each of the mentioned institutions 
takes appropriate controls to make sure that EU funds are spent properly. 
 
 
Research 
 

The Member State must ensure that an adequate control system is in place to prevent 
irregularities occurring. 

All the controls should be carried out on the original documents available at the final 
beneficiary and where controls are carried out on the copies of the documents (for example 
payment claims checks) the intermediate bodies should obtain assurance that the originals are 
maintained at the final beneficiaries level (for example by carrying out on-the-spot checks). The 
information on all carried out controls is available in the database managed by the managing 
authority – the Management Information System, ensuring that all the institutions involved in 
the management of EU funds have the access to this information and can use it in order to 
optimise it’s controls. 

Measures to prevent errors or irregularities usually are provided in the result of controls. 
If irregularities are identified the procedure needs to be started as well to: 

 Notify the competent authorities of the event in order to determine proprietary, 
administrative, civil or penal responsibility. 
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 Recover any EU funds that were unduly used, ensure the restitution to the central 
administration on the part of the State, and to the European Commission on the part of 
the Community. 

 

Moreover the managing authority shall adopt the measures necessary to end the irregular 
situations. 

Common question asked during EU funds project controls is: “Do you have irregularities?” 
The answer usually received is: “No, we have just errors.” The reply which will never be received 
is: “We do have irregularities.” Why? Is it because irregularities always result in financial correc-
tion? Each Member State has established a set of rules for penalties and financial corrections to be 
used in the case of irregularities. These penalties and financial corrections are usually based on the 
principle of proportionality – the more serious is the irregularity the more money should be paid 
back and the most substantial irregularity is that is done intentionally – fraud. 

In order to avoid irregularities and loss at the levels of both the beneficiary and at the 
national level first focus should be on providing strategic legislation to the EU funds controllers 
and beneficiaries. [1] 

EU funds control research was based on the management and control system audits 
carried out by the Audit Authority’s during 2011 in the institutions involved in the management 
of the EU funds 2007-2013 planning period – managing authority, certifying and paying 
authority, Procurement Monitoring Bureau, responsible authorities (8 line ministries and State 
Chancellery) and cooperation authorities (6 agencies). In total results of 15 management and 
control system audits were analysed. Peripheralresearch was carried out on audits of operation 
at the final beneficiaries. In total results of 127 EU funds projects’ audits were analysed. 

First of all we should be convinced that the project meets the selection criteria. Thus, the 
mature selection criteria developed by the responsible institutions will be, the less risk of 
negative impact on the state budget will be, but taking into account that controls performed by 
the intermediate bodies should also be very strong. 

It is already has been described before that there are administrative controls and on-the-
spot control, but what should be checked during these controls? 

The most important controls performed by the intermediate bodies are controls on the 
expenditures. 

There are the 2 ways to make expenditure real: 
 Real Costs. 
 Simplified Costs: 

– indirect costs declared on a flat-rate basis, up to 20% of the direct costs of a project; 
– flat-rate costs calculated by application of standard scales of unit cost as defined by 

the Member State; 
– lump sums to cover all or part of the costs of a project. 

 

The controls carried out on the expenditures directly depend on the way the expenditures 
are made real. 

In the case of real costs typical documents that are subject to checks by EU funds project 
controllers are: 

 Invoices. 
 Ledgers (proofs of payment). 
 Pro-rata basis if needed. 
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In the case of simplified costs: 
 There are no supporting documents about costs at the beneficiaries’ level. 
 Documentation is available only at programme level – the flat-rates, unit costs or lump 

sums are stated in the Cabinet of Ministers regulations on the implementation of 
certain activity. 

 Specific attention during the controls should be paid to the outputs and / or results of a 
project. 

 

Besides checks of the expenditures checks also should be carried out in order to verify if 
the products/services/construction is actually delivered /made in accordance with the project 
agreement. Particular attention during these controls must be paid on: 

 Project budget not overrun. 
 Budget line respected (and correctly registered). 
 Financial plan respected. 
 Timetable respected. 
 Indicators achieved. 
 If there are clear linkages to the project (deliverables). 
 If the changes made in the project agreement meets the project selection criteria. 
 

The next step is to gain assurance whether the project is implemented in accordance with 
EU and national laws which includes: 

 The eligibility rules. The eligibility rules at Latvian level are stated in the Cabinet of 
Ministers regulations on the implementation of certain activity. And particular 
attention during controls of eligibility must be paid on: 
– Time – are there activities outside eligibility dates? Is there a need for pro-rata 

basis? Is there a need for depreciation costs? 
– Location – are benefits for the eligible regions respected? Is there specification for 

travel and accommodations? Is there a need for pro-rata basis? 
– Action – Expenditure related to the project? Is there a need for pro-rata basis? 

 Durability and Revenue: 
– In case of projects with the investments in infrastructure and operational investments 

it should be controlled if the maintenance of an investment or jobs created is ensured 
within five years (three for SME) from the completion of the project. 

– In case of profit generating projects it should be controlled if the revenue generated 
within five years of the completion of a project is deducted from the expenditure 
declared to the European Commission. 

 Information and Publicity Rules. Particular attention during the controls of 
information and publicity should be paid to that if the publicity and information 
measures ensure following: 
– Increase transparency and awareness of EU funds. 
– Let the public know that EU money is being well spent. 
– Helping others to benefit from your activities, good practices and results achieved. 
– Ensure maximum benefit by multiplying the effects of EU funding. 
– Creating awareness of project activities and results. 
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The next step is to gain assurance whether the project is implemented in accordance with 
the EU treaty rules which include: 

 State aid. When verifying if state aid rules relates to a project the following cumulative 
criteria should be assessed and all criteria have to be met to constitute state aid: 
– Granted by a Member State or through State resources. 
– Advantage “favouring” certain undertakings or the production of certain goods. 
– Distortion or risk of distortion of competition. 
– Effect on trade between Member State. 

 Public procurement – whether the project is implemented in accordance with the 
Public Procurement Law and is not contrary to the European Commission Directives 
on public contracts. Here, the role of the Procurement Monitoring Bureau here must 
be stressed out, but, unfortunately, the Procurement Monitoring Bureau performs 
controls on a sample basis and it’s amount is too small, as well as the Procurement 
Monitoring Bureau does not have all the necessary procurement documentation when 
performing it’s ex-ante checks. Accordingly the procurement ex-post checks carried 
by the intermediate bodies still should be very strong. 

 Gender Equality – controllers must verify if the equal treatment between women and 
men is respected during project implementation. 

 EU environmental policies and rules should be checked not only in compliance with 
EU and national legislation but also against provisions of the project agreement, if 
specific contributions are foreseen. 

 

The intermediate bodies shall include procedures to avoid double-financing of 
expenditure with other Community or national schemes and with other programming periods. 
Particular attention during controls of double-financing should be paid to: 

 Expenditure already claimed. 
– For these financial perspectives. 
– In previous financial perspectives. 

 Expenditure double-claimed. 
– Under Structural Funds. 
– In other EU programme. 

 Operation over-financed. 
– Financial plan not respected. 

When performing the study of the errors found by the institutions involved in the EU 
funds management typical errors made by the EU funds beneficiaries were identified: 

 Incorrectly calculated resources necessary for the project implementation – financial, 
time limits, people. 

 Delayed project deadlines. 
 The commercial extensions are not coordinated. 
 Lack of carefully selected partners. 
 Poorly planned cash flow. 
 The agreement is not read and beneficiary has not complied with the agreement 

conditions. 
 Expenditure estimates is not provided. 
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 Project accounting procedures are not described in the accounting methodology, 
which does not contribute to the audit trail. 

 Accounting does not comply with Latvian laws and regulations - the principles of 
accounting, document processing, transaction legality. 

 The data on the preparation of payment claims is not kept. 
 The data that do not meet the accounting is included in the payment claims. 
 The contract / project number is not indicated in the project-related documentation, 

thus creating the risk of double-financing. 
 There is no evidence that the project manager controls the progress of the project and 

finances. 
 Documents are not stored in accordance with statutory requirements and contractual 

terms (term used in the nomenclature, storage location records). 
 The nomenclature does not set the document retention period. 
 

Mostly all of the above mentioned errors are timely preventable by use of preventive 
measures, as well as by complying with the above mentioned requirements, upon receipt of EU 
funding. 
 
 
Conclusion 
 

The research on the EU funds controls provides the following conclusions. 
 The established EU funds project control mechanism is heavy. 
 All the institutions involved in the EU funds management perform EU funds project 

controls, accordingly there is no single institution which would have the overall vision 
of results from performed controls and thus the overall compliance of projects with 
EU and Latvian regulations. 

 It is necessary to focus on the EU funds project ex-ante checks, eliminating the errors 
in the project initiation stage, thereby minimizing the potential non-compliance and 
avoiding financial corrections. 

 By identifying typical errors made during EU funds projects implementation, the 
beneficiaries should focus on the preventive measures in order to timely prevent errors. 

 When applying for the EU funding the beneficiaries should get acquainted with the set 
requirements and should follow them in good faith. 
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Abstract 
 

The speedy development of modern telecommunication technologies in the world as well 
as in Latvia has led to struggle and close contest in today’s telecommunication industry. 
Telecommunication companies demand that their staff would be educated, creative, efficient, 
motivated and loyal. Preparation of good practitioners able to perform activities for creation of 
competitive products and services takes time and huge efforts. Companies are interested to keep 
their professional staff for the company development as the scientific research has proved that 
employment of new employees is more expensive. For keeping qualified personnel efficient 
motivation ways and means are needed. To keep so good and motivated staff besides material 
and moral motivators is very important also company image in the eyes of the current 
employees as well as in the minds of general public where are also possible future employees, 
but of course, current service users. 

The purpose of the study was to explore relationships between motivation factors and 
company image – attractiveness of company as employer; examine factors that are associated 
with likelihood that employees will engage in effective and efficient business performance, 
evaluate how changes the evaluations of the company as attractive employer during the last 
five years when attractiveness of companies and organisations are evaluated. Authors 
compared findings on factors associated with likelihood that employees will engage in 
effective and efficient business performance and analyzed what are the relationships among – 
motivation and company image in telecommunication and other industries in Latvia. Research 
methods used: scientific literature review, survey of employees (1098 surveys of general 
public and 473 surveys of telecommunications industry employees are used for empirical data 
analysis). The following measures in the survey were used to: 1) list of motivators; 2) list of 
statements on skills, engagement and resources available in company; 3) perceptual 
performance; 4) demographic profile of sample (age, gender, occupational type and detailed 
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information on position, education, income and industry). The respondents were asked to use 
7-point scale ranging from 1 – inapplicable to 7 – applicable in higher extent to indicate 
which motivational instruments are applied in current working place. Skills were evaluated in 
7-point scale, where 1 – strongly disagree and 7 – strongly agree. For data analysis factor 
analysis as well as indicators of central tendency or location and indicators of variability and 
cross-tabulations were used. 
 
 
Theoretical Background 
 

Researches on employee behaviour in organizations have outlined several critically 
significant factors that can either positively or negatively influence the overall performance of 
company or organization. There is common assumption in both academic and professional 
environment that qualitatively selected and managed human capital in the most important 
factor advancing a company’s success. In times when unpredictable economic changes take 
place, the human capital available to organizations has to be managed and used so that it 
would be useful, reflective to society’s changing needs, productive and effective in creating 
new value [2]. There are approaches of researchers who underline that company management 
has to pay attention to project management in the company [9; 15]. Researchers Meyer, 
Becker and Vandenberge [12] emphasize that although knowledge is recognized as one of the 
company’s most valuable assets, most companies lack a systematic approach towards 
maintaining knowledge as a value and utilizing for company’s needs. Researchers Humphrey, 
Nahrgang and Morgenson [10] emphasized that the return on investment in knowledge and 
the creation of skills is a long term process, therefore, from the viewpoint of return on 
investment and effectiveness, keeping an employee is important. Moreover, the skills and 
wish to utilize one’s knowledge also depend on one’s salary, professional development, career 
opportunities and job content [3]. In turn, researcher Meyer [17] associates knowledge 
transfer in a company with employee’s commitment to it. Commitment component is included 
in an employee’s intellectual capital definition and according to him/her, a company’s 
intellectual capital is the competence of each one of his employees or skills, knowledge and 
personal characteristics in synergy with each employees readiness to work to their full 
potential. In scientific literature [19; 14; 28; 31], there exist conclusions that there are several 
reasons why employees become committed to companies. These factors can be both 
emotional attachment to an organization whose values correspond to those of employees and 
rational considerations on gaining material benefits, and also the feeling of responsibility 
towards an organization [17]. Organizational scientists and practitioners have long been 
looking for answers what does effective behaviour of employee drive more – motivation or 
commitment, is there a difference between motivation and commitment, are both concepts 
worth retaining and if so, how they are related and how they combine to influence employee’s 
behaviour? One explanation for the relative independence of the two concepts is might be 
differences in their origin and objectives. Theories of work motivation evolved out of more 
general theories of motivation and have largely been applied to explain task performance. 
This emphasis is most evident in goal setting theory developed in great extent by Locke and 
Latham [20] which is dominant theory in work motivation literature [25; 15; 30]. In turn 
commitment has its roots in sociology and social psychology and is viewed as a potential 
predictor of employee turnover. However, motivation theories have since been used to explain 
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turnover [21; 32] and commitment has been examined as determinant of job performance [4; 
6] and organizational citizenship behaviour [27; 23; 5]. The motivation as concept is generally 
defined as a composition of powers sand mechanisms which help to direct human behaviour 
in a desired manner or with a more specific context it is described as the all convincing and 
encouraging actions which employees fulfil their tasks willingly and to come closer to 
organizations’ objectives. In turn commitment is defined in similar way as a force that binds 
an individual to a course of action that is of relevance to particular target [3]. Recently serious 
attempts have been made to insert psychological theories of motivation into economic 
theories mainly because of connecting extrinsic motivation and employee’s productivity or 
work performance. 

Researchers Moorhead and Griffin [18] claim that retaining the employee and his 
productivity depends on his motivation. They conclude that a successful application of several 
motivators increases job satisfaction and therefore enhances job productivity. The relationship 
between motivation and productivity can be summarized as that productivity is directly linked 
to motivation, and motivation is, in turn dependent on productivity. Suitable motivation of 
employees can be hypothesized as a key contributor to maximizing workers’ productivity 
[29]. The output or performance of employee is a function of effort, ability and incentives. 
Incentives being the fundamental of economics, grounded by agency theory which rely on 
perception that motivation and increased performance can be explained by external stimulus 
mainly [11]. Researcher Sumanth [29] defines productivity as the amount of work that an 
employee can perform in a specific period of time. More often productivity is being regarded 
as a quantitative measure or work and is being associated with speed in which an employee 
can perform a task in comparison with others performing a similar task. Perceptions of 
productivity concepts vary widely within engineering, academia, manufacturing and service 
industries. In academic research [8; 18; 26] continuously is confirmed that services are 
becoming increasingly important. As economies world-wide are experiencing a tremendous 
shift from manufacturing to knowledge-based service, the major competitive advantage of 
these industries has become service quality and customer loyalty consequently. Numerous 
studies support the idea that a link exists between employee satisfaction and customer 
satisfaction, productivity, and financial results [6; 13; 33]. As customer loyalty is viewed as a 
primary determinant of a company’s profit and growth, the existing researches on human 
resource management in different businesses highlight that value to the customer is created by 
loyal and satisfied employees [7; 20; 25]. Employee involvement and satisfaction are 
acknowledged as two of the most important drivers of continuous improvement and satisfied 
customers. Total quality management concept argues that satisfied employees are highly 
motivated, have good work morale, and work more effectively and efficiently [17]. However 
currently a large amount of studies measured of effectiveness and motivation of employees 
are devoted to manufacturing industries, the measurement researched in the field of 
telecommunication industry are hardly fewer [22]. This study will provide insight into the fact 
how motivational forces can enhance performance of employees in telecommunication 
industry in countries like Latvia where productivity rate call to question issues which 
motivate or demotivate employees. 

Companies values and culture may not only be a factor attracting employees but it also 
performs by retaining employees and enhancing commitment towards the company. Employees 
that wish to work in the company for a longer period of time mention company values and their 
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realization in organization’s culture as one of the attracting factors. However, the greater the 
discrepancy between the declared values and realized culture, the greater disagreements 
between the management and employee are expected, the greater the dissatisfaction with work 
and more cynical behaviour from employees. Moreover, it is believed that the more 
organization’s preferable and real values and realized culture correspond, the more employees 
are trustworthy and motivated to work in this company [19] Therefore, the author sets to 
research whether company’s culture could work as a motivational factor which strengthens 
motivation. 

The main purpose of this study is exploring what factors influence motivation and 
commitment in service sector particularly in telecommunication industry in Latvia. The 
paper will contributes to the explanation of understanding of the relationships between 
people motivation dimensions and effective performance in service sector. The results of 
this study can provide telecommunication operations with insights into resource allocation 
for motivating employees and getting competitive advantage as well as help with strategic 
decision-making, especially regarding operational styles under an intense competitive 
environment. 
 
 
Empirical Research Results 
 

The author have chosen telecommunications industry which has been characterized 
by one of the most stable growth trends also during the economic crisis, intense competition 
in the industry, especially in mobile communications niche, diverse range of products 
offered, and changes from being discretionary to essential service for customer needs. In 
Latvia, 2010 there were 419 registered electronic communications’ merchants out of which 
297 were operating [22]. 47 electronic communication’s merchants [22] have indicated that 
they operate in whole territory of the Republic of Latvia, while the rest operates in some 
regions or cities. However, it should be noted that the majority of electronic 
communications’ merchants are small and the offered services are available only in small 
parts of the region or in cities. Internet and mobile communications have developed 
particularly rapidly, therefore, these areas should be specifically analyzed when discussing 
the future and development of telecommunications industry. In the past years, the number 
of merchants that provide internet access services has decreased, while the number of 
provided access points significantly increases. The Latvian telecommunication industry can 
be characterized by a small group of strong players, possessing significant market power. 
For many years the major state owned telecommunication company Lattelecom took the 
leading role in providing fixed line services. The role was altered by two strong mobile 
operators Latvijas Mobilais telefons (LMT) (state and Lattelecom owned) and Tele2, 
acquired by foreign investors and being represented in all three Baltic countries. Lately Bite 
started price and marketing aggressive activities in Latvian market that shaped price and 
products’ offerings in this industry. A telecommunications company must invest resources 
in company’s development in order for it to be competitive and attracting clients. When 
comparing capital investments in telecommunications operators, it can be concluded that 
investments have decreased in all telecommunication companies’ during the economic crisis 
in Latvia. A significant part of investment for mobile communications operators are 
channelled into the development of network because it is one the main competitive 
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advantages which is highly valued by clients. If the overlay of providing voice services 
practically covers all territory of Latvia for all three operators, then in order to provide a 
fast and qualitative data transmission operators actively invest in new generation (3G) 
network development. 3G mobile internet technology is able to provide data download 
speed up to 42 megabits per second [22]. Leading mobile communications companies in 
Latvia have already tested the next generation’s – fourth’s 4G network, however, none of 
the operators have intended to hurry up with its implementation due to the lack of a certain 
business model that would be attractive to both the consumer and the company [22]. 
Telecommunications industry is not only technologically rapidly developing sector, but also 
an industry that actively attracts and employs workforce. According to research findings 
from Lithuania telecommunication industry, the usage of non-financial company’s 
performance measures for top level management decision making is prevalent against the 
usage of financial measures [13]. Such factors as customer service and service quality are 
high-ranked and always connected to employee satisfaction, loyalty and motivation. 
Moreover, employees working in this industry differ from other by demographic and social 
indicators. Also job content is different – employees are required to have higher 
competence, creativity and good communication skills. Possibly, the work culture in this 
industry is more client and quality oriented, therefore satisfaction of clients, good financial 
results and progressive technological solutions are among the requirements, goals for the 
employees. 

To evaluate attractiveness and reputation of the company, authors have used the research 
results of research and consulting company Workingday [24] which already fifth year have 
conducted research on the most attractive employer in Latvia. 2400 respondents are asked to 
give answers several questions among them: “Which employers are most attractive in the eyes 
of employees?”. The results of Ranks of LMT (Latvijas Mobilais Telefons) in surveys as the 
most attractive employer in Latvia 2007 – 2011 are stated in table 1. 

 
Table 1 

 
Ranks of LMT (Latvijas Mobilais Telefons) in surveys  
as the most attractive employer in Latvia 2007 – 2011 

 

Year 2007 2008 2009 2010 2011 

Number in rank 1-100 2 2 1 2 1 
 

Source: Ranks performed by results of surveys by Workingday in 2007 – 2011 (n=2400) 
 

To evaluate the situation of employees motivation and importance of the company 
reputation in telecommunication industry in comparison with other industries in Latvia, author 
has initiated survey of employees (1098 surveys of general public and 473 surveys of 
telecommunications industry employees). The respondents were asked to use 7-point scale 
ranging from 1 – strongly disagree and 7 – strongly agree. Results of factor analysis on 
evaluations of statements in telecommunication companies and other companies in Latvia in 
2010 are presented in table 2. 
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Table 2 
 

Rotated Component Matrix of responses of Telecommunication Companies  
and Other Employees on Company’s Streak by Views of Employees 

 

Initial factors/evaluated  
by respondents* 

Component** 
for telecommunication 

companies (n=473) 

Component*** 
for other employees 

(n=1098) 
1 2 3 1 2 

Stable 0.536 0.361 0.046 0.236 0.580 

Fair 0.786 0.171 0.179 0.550 0.515 
Equitable 0.788 0.171 0.271 0.610 0.449 
Responsive 0.778 0.203 0.290 0.683 0.479 
Arranged 0.729 0.308 0.154 0.440 0.567 

Supportive for personality development 0.797 0.192 0.179 0.736 0.352 
Energetic, inspiring 0.746 0.303 0.266 0.693 0.450 
Ensures unique professional experience 0.643 0.342 0.065 0.584 0.368 
Creative 0.676 0.160 0.251 0.689 0.369 
Dynamic 0.612 0.458 0.254 0.644 0.422 
Controlling 0.161 0.712 -0.214 0.075 0.746 

Not restrictive 0.450 -0.095 0.677 0.751 -0.032 
Oriented on big goals 0.185 0.671 0.278 0.178 0.672 

Flexible 0.632 0.116 0.498 0.780 0.290 
Not bureaucratic 0.352 0.022 0.698 0.678 0.136 
Informal 0.371 -0.006 0.665 0.699 -0.036 
Exacting (high prerequisite  
to performance of individuals) 

0.345 0.690 -0.033 0.191 0.765 

Democratic 0.713 0.113 0.443 0.774 0.244 
Problem recognition and solution attitude 0.751 0.220 0.273 0.590 0.528 
Client oriented 0.429 0.473 0.233 0.384 0.641 

Profit oriented -0.147 0.488 0.692 0.064 0.612 

Energetic 0.622 0.448 0.225 0.592 0.529 
Quality oriented 0.603 0.480 0.180 0.228 0.726 

 

Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization 
* Evaluation scale 1 – 7, where 1 – fully disagree; 7 – fully agree 
** Rotation converged in 15 iterations 
*** Rotation converged in 3 iterations 
 

Source: survey results in 2010, author’s calculations 
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In situation of telecommunication employees factor analysis was performed in 
15 iterations and 3 complex factors were calculated. Authors the complex factors named: 
creative development factor; control and client oriented factor and informal relations factor. In 
situation of other employees factor analysis was performed in 3 iterations and 2 complex factors 
were calculated. Authors the complex factors named: organisational factor; competitiveness 
factor. Evaluations of statements in telecommunication companies and other companies in 
Latvia related to exacting (high prerequisite to performance of individuals) and quality 
orientation is reflected in table 3. 

 
Table 3 

 
Distribution of main statistical indicators on evaluations of statements in 

telecommunication companies and other companies in Latvia in 2010 
 

 Exacting (high prerequisite to 
performance of individuals) 

Quality  
oriented 

Telecommu-
nication Other Telecommu-

nication Other 

No Valid 473 1098 473 1098 
Missing 0 0 0 0 
Mean 6.13 5.49 6.22 5.49 
Std. Error of Mean 0.040 0.042 0.042 0.045 
Median 6.00 6.00 6.00 6.00 
Mode 6 6 7 7 
Std. Deviation 0.878 1.384 0.907 1.484 
Variance 0.771 1.915 0.822 2.201 
Range 4 6 6 6 
Minimum 3 1 1 1 
Maximum 7 7 7 7 

 

Evaluation scale 1 – 7, where 1 – strongly disagree; 7 – strongly agree 
 

Source: Author’s calculations, data of survey August – December, 2010: telecommunication 
employees (n=473) and other employees (n=1098) 
 

Data of table 3 indicates that evaluations on statement “Exacting (high prerequisite to 
performance of individuals)” are a little higher (arithmetic mean) in telecommunication 
companies, as well as variability of responses is lower in telecommunication companies. 
Distribution of evaluations on statement that employees have “Exacting (high prerequisite to 
performance of individuals)” in telecommunication companies and other companies in Latvia in 
2010 is presented in table 4. 

Data of table 4 indicates that evaluations on statement “Exacting (high prerequisite to 
performance of individuals)” are higher in telecommunication industry (there are no lower 
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evaluations, more that 80% of respondents give the evaluation 6 or higher), for other industries 
1.1% of respondents gave the lowest evaluations and evaluation of 6 or more gave 58.2% of the 
respondents. Distribution of evaluations on statement that employees have notion that company 
is “Client oriented” in telecommunication companies and other companies in Latvia in 2010 is 
presented in table 5. 

 

Table 4 
 

Distribution of evaluations on statement that employees have “Exacting  
(high prerequisite to performance of individuals)” in telecommunication  

companies and other companies in Latvia in 2010 
 

 Telecommunication Other 
Frequency Percent Frequency Percent 

Valid 1 0 0 12 1.1 
2 0 0 25 2.3 
3 3 0.6 66 6.0 
4 24 5.1 144 13.1 
5 65 13.7 212 19.3 
6 197 41.6 338 30.8 
7 184 38.9 301 27.4 
Total 473 100.0 1098 100.0 

 

Evaluation scale 1 – 7, where 1 – strongly disagree; 7 – strongly agree 
 

Source: Author’s calculations, data of survey August – December, 2010: telecommunication 
employees (n=473) and other employees (n=1098) 

 

Table 5 
 

Distribution of evaluations on statement that employees have notion  
that company is “Quality oriented” in telecommunication companies  

and other companies in Latvia in 2010 
 

 Telecommunication Other 
Frequency Percent Frequency Percent 

Valid 1 1 0.2 19 1.7 
2 1 0.2 36 3.3 
3 2 0.4 68 6.2 
4 19 4.0 128 11.7 
5 60 12.7 197 17.9 
6 175 37.0 318 29.0 
7 215 45.5 332 30.2 
Total 473 100.0 1098 100.0 

 

Evaluation scale 1 – 7, where 1 – strongly disagree; 7 – strongly agree 
 

Source: Author’s calculations, data of survey August – December, 2010: telecommunication 
employees (n=473) and other employees (n=1098) 
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Data of table 5 indicates that evaluations on statement that employees have notion that 
company is “Quality oriented” are higher in the telecommunication companies (evaluation of 6 
or higher is given by 82.5% of the respondents), in other fields evaluations differ more and 
highest evaluations are much less (evaluation of 6 or higher is given by 59.2% of the 
respondents). 
 
 
Conclusions 
 

The company image in the eyes of employees as well as general public has to be among 
the priorities in company management: this project has to be long – term and serious attention 
demanding. Besides payment and stability factors there are many other factors influencing 
image of the company as attractive employer. Among the motivation factors for employees on 
great importance are exacting (high prerequisite to performance of individuals) and that 
employees have notion that company is “Quality oriented”. Employees of telecommunication 
companies have evaluated the exacting (high prerequisite to performance of individuals) higher 
as representatives from other fields. 
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Abstract 
 

This paper deals with the usage of the fundamental technology that explores the 
interaction between real paper and digital systems to support collaborative work. To take notes 
or drawings during a meeting, traditional paper is preferred to current technical devices. 
However, we can also see the rising popularity of devices which are based on multi-touch 
technology. The Anoto technology in combination with a multi-touchtable bridges the gap 
between real paper and digital realms. However, these technologies do not deliver solutions of 
supporting collaborative work in the industry. 

Therefore we present a collaborative concept to support collaborative work in business 
environments using the Anoto and multi-touch technologies. As an example of a business 
domain we chose the architectural context. Our custom-made software prototype gives an idea 
of how the workflow in architectural offices can be facilitated. We then provide an introduction 
of the approaches that support collaborative work through these technologies. At the end of this 
paper, we present an evaluation of our concept. The results of the evaluation show how 
professionals in the open industry having additional knowledge in project management assess 
the concept. We can conclude that the majority of the participants prefer the utility of the 
introduced concept regarding the facilitation of collaborative work. 
 
 

1. Introduction 
 

The human computer interface is continuously improving and users permanently get new 
possibilities to enter specific data to the digital system. The keyboard as well as the computer 
mouse are still reliable input devices and are still efficient for certain fields of application. 
However, in a lot of different situations we have the desire to make handwritten notes, sketches 
or drawings directly on the computer. The users can use the computer mouse or a track pad to 
make drawings directly on the computer and therefore solve the problem rudimentarily. 
However, the usage of these input devices to make handwritten notes or sketchesis not very 
intuitive. 
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While observing scenarios of collaborative work, one can recognize that handwritten 
notes or sketches are used very often in the context of meetings or conferences. Thereby 
traditional black boards, paper notebooks or regular white boards are usual tools. A reason for 
using these traditional tools is given through their reliability. Users can trust on the traditional 
pen and paper techniques. The possibility of losing data by working with pen and paper is 
considerably less than using computer systems. Additionally, users are used to traditional pen 
and paper and therefore they do not need to get used to new digital computer technology. 

Today, however, most companies’ data is required digitally. Specific sketches or reports 
for example have to be sent to employees who are based in other countries or cities. Applying 
the traditional pen and paper techniques, we need to digitalize for instance the results of a 
meeting. This process is not efficient and is thus time-consuming for the employees. Another 
situation where analogue sketches are problematic and not efficient is the context of 
architectural meetings. Architects usually have a few ground plans they discuss during a 
meeting. The plans are mostly printed on paper. The additional sketches are made by the 
participants on transparent paper which the architects lay over the plan. This transparent paper is 
used so the original ground plan is not modified. The changes on the ground plan, made during 
the meeting, have to be digitalized afterwards through a CAD (Computer Aided Design) 
software application. Through these examples we can see that transferring handwritten 
documents into digital form is undesired. 

With the now existing digital pen technologies like tablet PCs we have the possibility to 
save handwritten data digitally on the tablet PC. Nevertheless, this technology cannot support 
collaborative work because participants are not able to work simultaneously on this computer 
system. On the other hand we can see the rising popularity of multi-touch systems[1]. Large 
multi-touch solutions like the Microsoft Surface [2] could support collaborative work through 
the possibility of using the table sized surface with other participants of the meeting 
simultaneously. With this solution the participants can sit or stand around the table and have a 
similar working desk like the traditional writing desk. 

The usage of the multi-touch and Anoto technology combines the traditional world with 
digital fields. Paper-based interaction can be realized and therefore we can receive handwritten 
data on digital computer applications. But the technologies themselves are not enough to 
support collaborative work in the open industry. We need a concept that uses these technologies 
and couples the workflow of employees with the digital systems. 

This paper deals with the facilitation of collaborative work. As an example to show the 
facilitation we focused on the architectural domain. We received requirements from architects 
according to our custom-made digital system that should be implemented to support 
collaborative work in the architectural domain. The list of requirements included that the system 
should make it possible for the user to change digital content dynamically. We also figured out 
through the requirements that the digital computer system should distinguish between the 
different users interacting with the software. Additionally, the users should have a private 
working area. The security of the digital system as well as the costs were also important 
requirements for the architects. Beyond that, we added the requirement to integrate mobile 
devices in our digital system. 

Our aim is to support collaborative work through our collaborative concept. After giving 
an overview about the related research projects, we first introduce the current technologies that 
were used to realize our custom-made software. Through the approach to support collaborative 
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work with our software in the architectural context we want to show that the workflow in 
general business environments can be supported. We will present a solution that makes the used 
digital pen technology more accessible by other companies through porting the technology to 
the open source sector. In this way companies are not restricted to commercial software. 
Furthermore, our collaborative concept also contains a solution to integrate mobile devices into 
the workflow of a firm. Here we want to facilitate the dataflow between the employees. Finally 
we wanted to get feedback about our architectural prototype and collaborative concept 
supporting collaborative work. Hence we made an evaluation and asked experienced 
architectural professionals with additional project management knowledge about our system and 
concept. In summary, we combined three approaches in this paper to support collaborative 
work: (i) the prototype, (ii) using the Anoto technology in the open source environment and (iii) 
integrating mobile devices. Because of the technical focus of approach (ii) we do not include 
this approach in the evaluation. At the end of this paper we give a conclusion and outline our 
future work. 
 
 

2. Related Work 
 

Haller et al. [3] developed an interactive room to support collaborative work. The digital 
conference room used a digital whiteboard including multi-touch technology combining paper 
based interaction through the Anoto technology. Empirical results, which indicate that the use 
of this digital conference room supports collaborative work, are shown in that paper. Also the 
facts of the paper show that the system based on these technologies is intuitive to use. However, 
we can see that their solution is not focusing on a specific domain or the facilitation of 
collaborative work in the open industry. 

Brandl et al. [4] illustrate the realization of combining the paper-based world with digital 
systems. They focus on interactive paper and resolve the issue to integrate real paper in digital 
environments. Their conclusion reflects that real paper is still needed and necessary for business 
environments. 

Paper-based interaction is also examined by Liao et al. [5]. They describe how users can 
use real printouts as a proxy to change digital data. Staying with real paper, Yeh et al. [6] 
outline the use of interactive paper to combine handwritten notes and pictures to one document 
on computer systems. The project should support biologists in fieldwork. 

Scott et al. [7] cover the usage of the Anoto and multi-touch technology to support 
collaborative work in military environments. By facilitating collaborative work they want to 
achieve faster decision-making and a faster workflow. Therefore they developed design 
requirements, which should be considered by developing multi-touch applications for military 
contexts. By presenting a custom-made software prototype to military personnel, the authors 
received positive feedback. 
 
 

3. Tabletops 
 

Multi-touch tabletops have like the current smartphones a touch surface for multiple 
finger inputs. Most tabletops have the advantage that they provide a large surface. So they are 
predestined to support collaborative work with many people. One of the first tabletops was the 
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Diamond Touch. The speciality of the Diamond Touch was its ability to identify the user 
explicitly [8]. Further optical techniques are developed to offer even more possibilities of 
interaction. Now there are a lot of techniques to realize optical multi-touch tabletops. All these 
techniques use infrared light to detect fingerprints. In or around the table are several infrared-
strips to illuminate the surface. When an object or finger touches the surface it reflects at this 
point more than the surface reflection. An infrared camera is then able to detect these points. In 
the table also a computer is installed to interpret these data with software. The different 
technologies provide various possibilities. Jefferson Y. Han is one of the main developers of the 
optical multi-touch tabletops and he developed the FTIR-technique [9]. The FTIR-technique 
(Frustrated Total Internal Reflection) allows using optical tabletops stable on daylight. These 
innovative optical techniques are tangibles [10]. Tangibles are objects that can be placed on the 
tabletop. They are badges that are pasted under an object. The camera is able to see these badges 
and identify the tangibles. To use tangibles, it is necessary to work with the DI (Diffused 
Illumination) or DSI-technique (Diffused Surface Illumination). The Microsoft surface used 
these technologies for instance. A multi-touch table is able to recognize various tangibles, the 
position and the orientation of a tangible. Tangibles enable a deeper and more intuitive usage of 
touchscreens because of the additional user input and the explicit identification of tangibles. 
 
 
4. The Anoto Technology 
 

The Swedish company Anoto developed a technology for tracking positions of digital 
pens on a specific pattern [11, 12]. This technology realizes the interaction between real paper 
and digital realms. 

Fundament of the technology is a dot-pattern which has to be printed on the interaction 
surface. 

The pattern consists of black carbon dots. Apart from the required dot pattern, a digital 
Anoto pen is necessary for the interaction with a digital computer system. An infrared camera 
and an infrared LED are installed in the pen’s tip. 

While the user writes with the pen on the patterned surface, the infrared LED is being 
activated. 

The patterned surface reflects the light while the black carbon dots on the surface absorb 
the IR-light. Consequently the IR camera detects the surface as a very bright background and 
the dots are seen dark by the camera at the same time. A combination of different points 
detected on the pattern makes it possible for the Anoto pen to recognize its unique position on 
the surface. This information can be sent via Bluetooth or USB docking station to a computer 
system. By using the Bluetooth technology, the streaming of the pens data to the computer is 
possible in real time. 

To realize an interaction between real paper and a computer system, the dot pattern has to 
be printed on the paper. Additionally, the digital pens can be used for instance on a multi-touch 
surface with an overlaid Anoto pattern. 

The information received by the digital computer system, such as a multi-touch table, can 
reconstruct the written information or work with the pens’ coordinates. This can be useful for 
example to realize pressing digital buttons on the digital surface. 
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5. An Approach to Support Collaborative Work 
 

Sharing and distributing information is in the process of planning in project management 
a highly significant aspect. Using the previously mentioned technologies to facilitate the 
workflow in working groups with the goal to support collaborative work is shown for instance 
in architectural projects. 

Therefore we developed a software prototype for the context of architecture. Architects 
can work together on one ground plan which is projected on a multi-touch table. The users are 
able to interact on the interactive surface in any angle. The participants can also work 
simultaneously through an independent work area for each person. Therefore this area 
containing information is managed in a window that can easily be moved by the person’s 
finger-input. 
 

 
 
Figure 1. The software prototype 
 

Additionally, using digital Anoto pens for each person facilitates drawing on the 
projected ground plan with various toolkits like stroke sizes and colors. The Anoto-technology 
also allows digital pens to be used on traditional paper with a regular pen tip. Thus, the 
participants are able to send drawings taken during the meeting from real paper to the multi-
touch table for presentation purposes [4]. Furthermore, the architects are able to store the plan 
with the additional drawings digitally. In this way it is possible to duplicate the information and 
to send them to all participants of the meeting or workshop. The results of the architectural 
meeting can be presented later on a wall through a projector. After discussions about the ground 
plan it is possible to return to old versions of the plan’s digital history. The next iteration step of 
the management for the refinement is optimized by that technology. 

In the process of planning or during discussions it is often necessary that the system can 
distinguish between the users. It is useful to give for instance more permission for the system 
and more access for the software functions to a project manager than to regular participants. In 
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this way the project manager could be able to change a specific content on the system to a 
persistent status whereas the other users do not have any permission to change the data. Beyond 
that, it might be helpful to know who added which information and most specifically, at which 
time. The so-called logging of users makes it possible to assign the information to the specific 
participant. To resolve these issues, we used the unique Anoto identity number, which is being 
sent from the Anoto-pen to the computer system via Bluetooth. In this way the system records 
which user interacts with the interface. To make this system more secure for more critical 
context with extremely sensitive data, we implemented a multi-authorization. This indicates that 
each person has to be authenticated by a password or more desirable by biometric scans. 

Figure 1 depicts the custom-made software prototype, running on a FTIR multi-touch 
table, and a user interacting with an Anoto pen. The software is written in the object orientated 
programming language C# and uses the Microsoft WPF Framework for realizing the Graphical 
User Interface. To receive the pen data in real time at the .NET application we used the custom-
made application-programming interface (API) developed by Haller et al. [13]. 
 
 

6. Using the Anoto Technology in the Open Source Environment 
 

To support collaborative work globally, it is necessary to address a wide range of 
companies and different firms in the open industry. Besides, there exist various companies in 
different sizes. However, a lot of small business companies cannot always invest in expensive 
software solutions. Additionally, the previous software prototype, using the external pen-based 
API for Windows 7, is restricted to Microsoft technology. Thus the developer can only choose 
between commercial Microsoft .NET development environments and multi-touch technology 
that can only be used on Windows operating systems. 

To ensure platform independency and reusability of the entire software running on multi-
touch tables, we decided to use the Java technology. Here we face the previously mentioned 
problems. 

Java is a programming language and is part of the Java technology. Furthermore, this 
technology is not a commercial solution. Software applications written in Java run with the 
corresponding Java platform on every computer platform [14]. With the use of Java we achieve 
the platform independence of the multi-touch software by default, but without the ability to use 
functions of the pen-based Anoto technology. Hence we developed a Java Application 
Programming Interface that makes the Anoto technology accessible from the Java environment. 
Finally, we achieved reusability and platform independency of the Anoto technology. 

Using this destination platform as the environment for our multi-touch application, which 
should support collaborative work, we obtained positive results. First, companies can use the 
combination of multi-touch and Anoto pens with all existing operating systems. They do not 
need to exchange their computer operating systems. Furthermore, there is a much bigger 
assortment of prefabricated multi-touch frameworks for the Java platform that allow the use of 
that technology in custom-made Java applications. The developers can write Java applications 
for the multi-touch table more ergonomically because of having more options in programming 
the graphical user interface. We also found out that through our solution the pen data received 
from the digital pens was handled faster than our previous software running on Windows OS 
and based on the external API. Haller et al. [3] outline that the pen data is received by the 
Windows application in real time and takes 50 milliseconds to process. Their facts are based on 
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empirical results and tests. By using the Anoto technology in an open source context, we finally 
do not face the problem that companies cannot afford the pen-based tabletop solution that 
needed the commercial .NET development studio. In this manner we provide an affordable 
access to the technology to facilitate the workflow of a company and thereby support 
collaborative work. 
 
 
7. Integrating Mobile Devices 
 

In the field of businesses, the use of mobile devices was always significant, essential and 
it supported various business processes [15]. Today we can see the rising popularity of mobile 
phones or tablet computers [16]. 
 

 
 
Figure 2. Synchronizing data on mobile devices 



 

Project Management Development – Practice and Perspectives
First International Scientific Conference on Project Management in the Baltic Countries

February 8-9, 2012, Riga, University of Latvia 
 

Marius R. Khan, Can Elmali, Christian Reimann, Sabine Sachweh, Carsten Wolff 109 

Especially in an era when international business is ubiquitous, improving the dataflow 
between employees of a company is inevitable. Supporting these aspects, coupled with the 
previous introduced technological concepts, we developed an interface to synchronize the data 
of mobile devices with a software application of the multi-touch table. Thus we decided to 
integrate mobile devices to our concept. Figure 2 depicts an overview of the synchronization of 
data. 

The participants can lay down their mobile phone on the multi-touch surface. Data, for 
instance calendar entries, is then being transferred through WiFi technology to the multi-touch 
table or from the table to the mobile phones. The system of the multi-touch table can distinguish 
between the different devices and therefore assign the devices and data to a specific person. The 
project manager can for example set up a timetable for a week by interacting with the software 
of the multi-touch table. When the meeting is coming to an end, the participants of the meeting 
lay down their mobile phones to synchronize their calendar with the current business timetable 
on the digital table. Since a company can also have external employees in other countries or 
cities, not everyone can participate in every meeting. For this reason the software running on the 
multi-touch table can send data via the Internet to mobile phones outside the companies’ 
building. This data is not limited to calendar entries. Protocols of the meeting, contents in word, 
pdf or excel documents can additionally be send. This is realized by sending e-mails from the 
surface software to the various mobile phones. 

The developed connection between the multi-touch table and the mobile phones is only 
applicable with the Apple iPhone so far. 
 
 
8. Evaluation of the Approaches 
 

After the development of the so far introduced approaches to support collaborative work, 
we want to assess if our concept would be accepted by professionals in the industry, who have 
experience in the architectural environment and preferably in the context of project 
management. Moreover we wanted to receive the opinion of these professionals to identify our 
weak spots and the positive aspects of our system that could facilitate the workflow in 
architectural offices. 

Therefore we presented our concept to architectural professionals who are experienced in 
the field of construction management. The participants work in two different architectural 
offices in the same city. We had thirteen female (59%) and nine male (41%) participants. They 
were in the age between 28 to 39 and 52 to 58. 27% of the participants indicated that they spend 
five to eight hours a day working on the computer. Besides, 41% of the participants spend eight 
to ten hours a day working on computer systems, and 32% indicated that they use computers 
over ten hours a day. None of the participants had prior experience with Anoto pens. 

The presentation of our concept took place at the architectural offices where the 
participants work. After the presentation, a discussion started through the interest and questions 
of the architects. To our satisfaction, the audience was interested in more details about the 
Anoto technology. We then handed out the questionnaire to the participants. 
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Table 1 
 

Results of the questionnaire regarding to the introduced collaborative concept 
 

 
 

First we asked the participants about their experience at work and their background in the 
office. The results show that 77% of the architects have zero to two meetings a week while 14% 
have two to five meetings a week. Only 9% stated to have five to eight meetings a week. 
Furthermore, the average duration of the meeting in minutes was asked in the questionnaire. We 
figured out that the majority (55%) participates on meetings with a duration of 30 to 60 minutes. 
27% of the architects indicated that a meeting lasts one to two hours in their office. Only 18% 
of the participants agreed that a meeting lasts not more than 15 to 30 minutes in average. We 
also asked them if they worked in projects together with different departments of the office. The 
result was that all persons work together in projects and also with employees from other 
departments of the same office. 

Further down in the questionnaire we asked the participants about the previously introduced 
technology and concept that should facilitate collaborative work in the architectural and project 
management domain. Table 1 depicts the results. The goal of these questions was to obtain 
feedback from professionals about the contribution of our concept. It was important for us to 
know if this system can be used in the industry and how the experienced participants rate the 
solution. Overall we received a positive feedback. Regarding the efficiency and the support of the 
work flow of the system, the majority was optimistic. Nevertheless, as we can see in Table 1, 36% 
of the participants think that the collaborative concept will not support the workflow in their firm. 
The difficulty of coupling the system with their office and the missing experience with that system 
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could be a reason for these negative opinions. Accordingly, only 55% of the architects would like 
to usethe introduced digital system at work right now. Through further comments from the 
participants we figured out that the costs of the system would be too expensive for the offices 
without any experience of that technology in the open industry. However, the majority of the 
participants (86%) think that the paper-based interaction is a relief in architectural meetings. We 
assume that digitalizing technical sketches in real time during meetings is very efficient for 
architects and engineers. The usage of the prototype also makes it much easier to distribute and 
share the sketches. The fact that all participants prefer traditional paper to a computer device 
supports the thesis of a demand of digitalizing handwritten content. It was very positive that 68% 
of the architects indicated that the introduced collaborative concept could support collaborative 
work. Because of this result we assume that our prototype can be a support for collaborative work 
in architectural contexts. The efficiency in fieldwork was also rated very positively. We wanted to 
know if architects like the idea of using the Anoto pen on the construction site and at their 
customer’s offices to send the written data on the Anoto pen with a smartphone to a server of the 
office. Then, arriving at the office, the architect can open the digital sketches. But through further 
feedback from the test population it became clear that this function would not be efficient on the 
construction site. Sending the data from a customer would be more efficient. Only 14% of the 
participants would trust the digital system regarding the data security and data protection. We 
hypothesize that this is not a problem concerning our prototype and concept. We assume that this 
mistrust exists because of the negative experience the users have with regular desktop computers. 
Finally, 68% of the architects do not think that receiving documents from a meeting on their 
mobile device is helpful. The test population argued that they do not need such data on a mobile 
device, because the duration of being outside the office is not very high. They have access to a 
desktop computer most of the time. 

In summary, we can see positive results. The requirements we received from the 
architects before writing this paper found an echo. However, mobile devices do not have 
success in the architectural environment. Although we have security mechanisms, there is 
mistrust concerning the digital system. 

In regard to the support of collaborative work in architectural environments through our 
prototype and our additional approaches the audience was optimistic. Additionally, we had the 
advantage of working with participants who also had experience in project management through 
their position at the office. This was important because this test population could judge the 
improvements of the workflow better than people without any knowledge of project 
management. 

In general, the participants liked the idea of combining the multi-touch and Anoto 
technology. A major concern was the possible costs. Almost everyone had the opinion that this 
concept is too expensive especially for smaller offices or companies because of the expensive 
Anoto paper and the needed hardware. 
 
 
9. Conclusion & Future Work 
 

On the one hand, using traditional pen and paper is preferred in meetings and conferences 
to take notes or make professional sketches. On the other hand, new technical possibilities are 
very interesting in this context, but not intuitively usable at this time. Additionally we see the 
rising popularity of multi-touch systems. The multi-touch and Anoto technology link the paper-
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based interaction with a computer system, but we do not have any current experiences about 
how to integrate these technologies in the open industry. 

Therefore we decided to elaborate a concept and to evaluate it based on our dedicated 
prototype. 

We presented our software prototype that should support collaborative work in the 
architectural domain and thus focused on scenarios in the work of an architect. In contrast to 
most related works, we did not have the aim to support collaborative work just by developing 
user-friendly computer interfaces. We elaborated our concept from the viewpoint of the 
companies and thus figured out that costs are a major concern regarding technical products. The 
results of the evaluation show that the participants do not trust the system regarding the security 
of data. Additionally we see that the test population does not accept the extended use of mobile 
devices broadly. 

We developed an Application Programming Interface (API) to get access to the digital 
pen technology through non-commercial software. Thus, the companies do not need to invest a 
lot of money through software solutions and have the possibility to get a better workflow in the 
business domain by using the paper-based Anoto technology in combination with multi-touch 
solutions. 

In order to integrate mobile devices we developed another interface. Through the 
possibility of synchronizing data from a mobile device with the multi-touch table, we facilitate 
the dataflow between employees in meetings and conferences. Additionally, our solution makes 
it possible to send meeting data to participants who were not being able to participate in the 
meeting or conference. The negative opinions of the test population regarding the integration of 
mobile devices show that this scenario is not necessarily important for the architectural domain. 

Our evaluation shows that architectural professionals with additional knowledge in 
project management agree that our concept can support collaborative work in the open industry. 
Thus, the collaborative concept makes clear how collaborative work can be supported in 
companies, especially in the architectural environment. 

The evaluation of our concept shows clear results for the architectural environment. 
However, we need to test the prototype in different offices and domains. The system has to be 
used in the typical work environment on a regular basis to identify its strength and weakness. A 
detailed analysis is therefore required in the future. Furthermore, we would like to extend the 
software prototype. The integration of CAD software within the prototype could be efficient for 
architectural professionals. Integrating digital white boards and coupling those with the multi-
touch table and traditional paper will also be a new milestone for the future. Integrating the 
possibility of projecting holograms from the multi-touch table could also be an advantage for 
participants of a meeting to understand complex 3D models. Extending our research field to the 
hologram technology is planned in the future. 
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Abstract 
 

The geopolitical change of direction taking place after 1989 induced a number of positive 
and negative social and economic changes in Hungary (as in the other post-socialist countries). 
Among the latter changes perhaps the most depressive one is that in the past two decades 
economic policy has not been able to achieve a sustainable and balanced economic growth 
either in the short or in the long term, or to manage the problems arising from its lack. The 
external and internal imbalance (at macro and mezzo levels) arising in this way is continuously 
generating serious tensions. 

The paper wishes to find an answer to the question what role regional policy can play in 
creating local and regional economic equilibrium and in starting a relative convergence. 
 
 

Introduction 
 

The economic policy of Hungary of the past decades can be described by a number of 
controversies. Little wonder that the final outcome is mixed: in accordance with the ill-advised 
and whimsical improvisations (matching the election cycles) and, on the other hand, with the 
business cycles taking place in the world economy, the rate of Hungary’s macroeconomic 
growth and the deviance from the equilibrium path keep changing from smaller to bigger; the 
sign and size of the domestic output margin keep changing cyclically while the exposure of 
macro- and mezzo-level outputs to external disturbances has also increased. 
 
 
Causes and Results of the Depression 
 

Lasting economic convergence is a function of three factors: growth rate, the 
sustainability of the growth rate and economic equilibrium (Figure 1). 
 

                                                 
1 “This research was carried out as part of the TAMOP-4.2.1.B-10/2/KONV-2010-0001 project with 

support by the European Union, co-financed by the European Social Fund.” 
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Figure 1. System of conditions of lasting convergence 
 

Source: author’s own work 
 

Those shaping the Hungarian economic policy have disregarded this axiom since the 
1970s. 

The debt spiral of Hungary began at the same time as the oil price explosion of 1974. The 
continuous deterioration of our terms of trade and the increase in the imports price level (20% 
annually on average) were compensated by the government by means of continuous borrowing. 

Our imbalance kept strengthening between 1985 and 1989 (while our net outstanding 
total debt increased from 6.5 billion USD to 14.9 billion USD, and gross outstanding total debt 
increased from 11 billion USD to 20.4 billion USD). 

On the basis of the foregoing it can be understood that the domestic economy came to a 
state close to depression several times in the past decades. 

The slow stabilisation of the past years has been halted by the economic policy deployed 
after 2002, and the outstanding total debt of Hungary began to increase again. Our position was 
further damaged by the financial crisis of 2008. The internal causes of our present situation 
close to depression can be attributed to the following (with some simplification). 

 

a) Growth deficit, excessive desindustrialisation 
The Hungarian economy has been struggling for more than three decades with the 

problem that the added value of our products and services is small. Since the beginning of the 
1980s this has set back employment and the output growth rate in Hungary (Figure 2). 

The decline of the processing industry has played a significant role in this in the past two 
decades. The service sector in Hungary has been unable to replace or outdo the employment or 
the production value of the industrial companies being closed down. 
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Figure 2. Development of the number of those employed in the Hungarian industry (1876-2009) 
 

Source: author’s own work 
 
b) Lack of equilibrium 
Thus (as shown by the above) the lack of equilibrium in the economy of Hungary is not a 

new phenomenon. The professional authors dealing with economic policy are debating at most 
the date of the acceleration of the process. 

A lasting lack of equilibrium can be retraced, with some simplification, basically to three 
causes which are in close interaction with each other: the decreasing competitiveness and expor-
tability of our products, the increase in consumption that has become disconnected from the 
economic growth rate and the unfavourable changes in exchange rates. The lack of imbalance 
(in the budget and in the balance of foreign trade) thus arising has resulted in twin deficits. 

 

c) Lack of sustainability 
The growth path of the Hungarian economy has been hindered in addition to the errors in 

the economic policy of the past years by the increasing obligations in payments in interest. 
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Figure 3. Interest expenditure as percentage of GDP 2008-2009 
 

Source: EU Commission – AMECO 
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The high state deficit incurs large redemption burdens, which narrows the range of 
possibilities for action of the budget (Figure 3). Part of the close to 1100 billion HUF, which is 
at present used to pay interest, could be spent on productive investments and other productive 
expenditure (health care, public education, etc.), and while leaving the expenditure unchanged, 
tax burdens could be considerably reduced (7.5 times as much could be spent on housing 
support as in 2010, or more than twice as much could be spent on family support as in 2010, or 
the value added tax burden could be reduced by nearly half, or one third of the interest 
expenditure could be sufficient to eliminate company tax completely, or personal income tax 
could be reduced by more than 40%, or the social security contributions of employers and 
employees could be reduced by more than one third, thus reducing the tax wedge further and 
stimulating the labour market). 

 

d) Moral affliction 
The recognition that sustainable economic growth can hardly be set in motion without 

stable moral foundations is not a new phenomenon. The problem is not typical to Hungary, but 
the social and economic consequences of the deterioration of the general conditions are serious 
in Hungary as well.2/ 

The above deficiencies result in problems at the levels of both the national economy and 
of regions (Figure 4). 

 

 
 

Figure 4. Macro- and sub-national results of depression 
 

Source: author’s own work 
                                                 
2 In Europe more than one third of the workers of large companies asked were willing to offer cash or 

other presents for clinching a deal, one quarter do not trust the ethical behaviour of the company 
management. Hungary is the second after Russia on grounds of the occurrence of malpractice. In the 
framework of the survey conducted in 25 countries in Europe, more than 2300 employees were asked 
from workers to top executives (For the complete survey, see http://www.ey.com/HU/FIDS.) 



 

Project Management Development – Practice and Perspectives
First International Scientific Conference on Project Management in the Baltic Countries

February 8-9, 2012, Riga, University of Latvia 
 

118 György Kocziszky 

 
Results of the Depression 
 

In the following, regional (mezzo-level) problems will be discussed, as flowing from our 
topic. 

 

a) Increase in disparities, divergence instead of convergence 
The transition to the market economy (1989) found the Hungarian society and economy 

in regionally differing situations. The real and latent regional differences are not new. In the 
early and mid 1980s, with the deterioration of the competitiveness of the industry, mono-
structural regions came into difficult positions (a good 20 years after the processes appearing in 
Western Europe due to similar causes). 

As is well-known, though the party and political management of the times was aware of 
the problems, it took no steps concerning the merits of the situation (measures taken for the sake 
of keeping up appearances were born instead). 

The change of economic and geopolitical direction increased the regional differences 
further, for the counties took advantage of the opportunities arising from the changes in room 
for action in different ways (due to external and internal causes). 

 
Table 1 

 
Gross domestic product (million HUF) 

 

Year Hungary 
Regions 

Central 
Hungary 

Central 
Dunántúl 

Western 
Dunántúl 

Southern 
Dunántúl 

Northern 
Hungary 

Northern 
Alföld 

Southern 
Alföld 

1995 5746248 2308185 568269 580095 464657 533365 631593 660084 
1996 7113667 2921656 710224 729160 558437 625806 771320 797064 
1997 8814578 3672887 924147 908175 672553 755408 938459 942949 
1998 10453044 4337164 1121369 1127137 786839 900063 1089406 1091066 
1999 11640204 4914707 1205769 1315062 888122 978850 1152614 1185080 
2000 13368903 5749466 1409831 1486596 984178 1096006 1318453 1324373 
2001 15307183 6753595 1580835 1578964 1110079 1258985 1559864 1464861 
2002 17231288 7842653 1665076 1752481 1230432 1394712 1717465 1628469 
2003 18838254 8371940 1909057 2008898 1330164 1543478 1915188 1759529 
2004 20822396 9332337 2166169 2142326 1433297 1732352 2074520 1941395 
2005 21970780 10149328 2264769 2157842 1468924 1809434 2125955 1994528 
2006 23730035 11238468 2349996 2352278 1538333 1886009 2268181 2096770 
2007 25321478 12066320 2565394 2451606 1648809 1989681 2389327 2210341 
2008 26753906 12879358 2647830 2588827 1746031 2020802 2499135 2371923 
2009 26054326 12915040 2457169 2409882 1693787 1907020 2402846 2268582 
 
Source: KSH 
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The investment and employment dynamics of the regions developed also depending on 
the sectoral structure of the regions (existence or lack of the driving sectors). Long-term low 
investment was matched by long-term low employment (although after 2009 the regional 
distribution of the unemployment rate decreased somewhat, it was thanks much more to higher 
public employment in the backward regions than to an improvement in the labour market 
situation (Figure 5). 
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Figure 5. Distribution by county of the unemployment rate in Hungary  
 

Source: author’s own work 
 

As a result in the labour market of the transformation starting after 1990, the West-East 
direction unemployment slope emerged in Hungary; and a more than tenfold difference came 
into existence between the regions with lower and with higher unemployment rates.3/ 

The different output paths of the regions can be explained by the different personal 
consumption and investment as well as by the external demand. 

Our empirical investigations show that the volatility of regional output has been higher 
than the volatility of the output gap of the Hungarian macro-economy in the past years 
(Table 2). 

                                                 
3 The number of those employed in January 2011 – in the age group 15-74 – was 3 million 743 thousand, 

which exceeded the figure for the previous year by 0.5% (KSH, 2011). 
The number of unemployed aged 15-74 was 487 thousand, 8 thousand more than a year previously. The 
unemployment rate of 11.5% was basically identical to that of the previous year (male unemployment 
rate of 12.0%, and female unemployment rate of 10.9%). 
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Table 2 
 

Annual changes in output gap 4/ (%) 
 

Year Hungary 
Regions 

Central  
Hungary 

Central 
Dunántúl

Western 
Dunántúl

Southern 
Dunántúl

Northern 
Hungary 

Northern  
Alföld 

Southern 
Alföld 

1995 -0.08 15.67 -9.57 -15.26 -8.60 -4.48 -5.58 -6.61 
1996 -3.09 3.97 -9.17 -12.20 -7.38 -7.04 -4.78 -4.19 
1997 -1.29 1.34 -1.21 -6.99 -3.58 -4.14 -1.34 -1.47 
1998 -0.63 -2.29 2.98 0.43 -0.66 -0.31 -0.27 0.83 
1999 -3.87 -6.45 -2.96 3.69 0.17 -3.82 -6.56 -1.83 
2000 -2.41 -5.25 0.99 5.12 0.31 -3.22 -4.09 -0.59 
2001 0.12 -1.87 2.02 1.21 3.19 0.94 2.91 0.51 
2002 2.09 1.89 -2.23 2.73 5.14 2.39 3.65 2.91 
2003 2.01 -1.64 2.83 8.48 5.16 4.50 6.51 3.04 
2004 3.82 0.07 7.76 7.24 5.43 8.83 6.97 5.93 
2005 1.50 0.09 4.67 0.66 1.03 6.03 2.19 1.88 
2006 2.13 2.59 1.42 2.74 -0.66 3.55 2.10 0.67 
2007 2.00 2.52 3.83 0.66 0.35 2.76 1.13 0.11 
2008 1.28 2.35 0.90 0.29 0.48 -1.48 -0.19 1.67 
2009 -6.96 -3.61 -11.54 -11.64 -7.56 -11.95 -9.16 -7.71 

 
Source: author’s own calculations based on KSH data 
 

Net exports are primarily responsible for the short-term fluctuation in output (Figure 6). 
 

  
Figure 6. Output gap path 
 

Source: author’s own work based on KSH data 
                                                 
4/ The literature offers several definitions for output gap; e.g.: P. Kiss/Vadas (2005). Our data use the 

results of calculations based on the actual and potential GDP (GDPpot – Gtényl4] / GDPtényl] x100. 
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This means that the government measures limiting or expanding consumption have a 
smaller effect influencing the incomes of the population than the effect of monetary policy 
affecting net exports (assuming unchanged demand). And changes in net exports depend on the 
economic structure of the given region (to a considerable extent on the cyclical positions of the 
multinational companies established in the region). 

 

b) Low efficiency of fiscal moves 
The EU funding appearing in the Hungarian budget (1999: 3.3 billion HUF; 2010: 706.8 

billion HUF, data at current price) and expenditure (1999: 14.9 billion HUF; 2010: 804.8 billion 
HUF, data at current price) increased dynamically between 1999 and 2010. Although the time 
period is relatively short (therefore it is hardly possible to draw considerable consequences), it 
can be clearly seen that the impact of the support arriving in Hungary on increasing the GDP 
lags behind that of the EU average (Table 3).5/ 

                                                 
5 Under the l. National Development Plan in 2004-06 Hungary had close to 700 billion HUF at its 

disposal including national co-financing from the structural funds of the European Union, and the funds 
provided for the realisation of about 20 thousand projects in Hungary. 
Hungary was able to use almost all – 99% – of the said EU funding in the period examined, however, 
the results is worsened by the fact that the beneficial financial performance incurred excess expenditure 
from the Hungarian budget of approximately 35 billion HUF. Among the reasons the national Auditing 
Office highlighted deficiencies in the harmonisation of the major national economic objectives, changes 
in certain objectives and the fact that while the institutions providing the support concentrated on the as 
complete as possible use of the funds, they did not pay appropriate attention to their efficiency (due to 
non-performance of winning projects it was necessary to have reserve developments, which cost more 
for their rapid production; there were also examples where developments already began had to be 
funded completely from national means due to suspicions about mismanagement). 
The convergence of Hungary to the EU average is not progressing as we would have liked it to: the per 
capita gross domestic product increased only one per cent between 2004 and 2009 as a result of EU 
funding. At regional level the picture is even more disillusioning: while the more developed region of 
Central Hungary developed considerably, the positions of the six convergence regions did not change 
significantly, what’s more Northern Hungary, Northern and Southern Alföld, and Southern Dunántúl 
entered the group of the twenty poorest regions of the EU. 
Examining the environmental, healthcare and certain education investments as well as regional 
development, it was found that we were coming closer to the EU development level, however, in the 
short term they did not result in economic growth. The situation was further complicated by the size of 
the funds and the compartmentalisation of their use, which resulted in the fact that we were only able to 
achieve partial results even in the realisation of the nicely sounding objectives. It can also be seen that 
while unemployment was soaring, in the development programs the effect of retaining jobs prevailed. In 
trainings promoting finding employment, approximately half of those completing the training and only 
10% of the disadvantaged found jobs. (ÁSZ, 2011). 
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Table 3 
 

Impact of support on increasing the GDP 
 

Country GDP/EU* 
support 

Contribution to increasing the GDP (%) 
1989-1993 1994-1999 2000-2006 

Portugal** ~ 3% 3.9 4.6 6.1 
Spain** ~ 1.5% 2.9 3.1 4.2 
Greece** ~ 2.6% 4.3 5.6 6.1 
Ireland** ~ 2.8% n.d. 8.9 8.6 
Hungary*** ~ 2.1% - - 1.2 

 

Notes: * AGENDA 2000 (max. 4%) 
 ** The Role of Fiscal Transfers for Regional Economic Convergence in Europe (No. 1029.2009.) 
 *** between 2004-2006 (Source: author’s own calculations) 
 

This has several causes, such as: 
 ‘brainstorming’ in the course the allocation of funds; 
 the majority of funding (60-65%) had the impact of increasing one-time demand or 

improving the community infrastructure and not of improving the economic potential, 
and within that there was a high rate of ‘soft’ projects. By contrast, the fundamental 
objective of the EU cohesion policy is to enable the regions with a low performance to 
converge. From this it follows that support is efficient when it generates additional 
output (compared to the situation without support); 

 Empirical investigations and analyses prove also in this respect that there are con-
siderable differences (besides positive examples low absorption efficiency is not rare); 

 granting the funds took place on the grounds of political interests, significant portions 
were not used for investments supporting long-term convergence, and thus their 
impacts are also weak; 

 funds are not additive, but have a substitution character. In the majority of cases they 
appeared not as additional funds but were substituted for former private or government 
investments (Kocziszky, 2010). 

 

Our lagging and depressed regions were caught in a trap, for the efficiency of the fiscal 
moves of the past years (partly due to their soft nature and partly to their level being under the 
sensitivity threshold) was low, the injections of capital proved insufficient to generate real 
convergence (that would have required a much stronger fiscal impetus).6/ 

Beyond the macro- and mezzo-economic conditions of the real and nominal convergence 
of the regions in Hungary, the past years were lacking in sectoral and local economic policy 
harmony as well as in the underlying moral background. Part of the programmes had a virtual 
impact and the supports were used for ‘political show schemes’. 

                                                 
6/ There are no significant changes in the leading pack or in the lower third of the human development 

index (compared to 2000). According to the figures for 2009, the positions of Budapest (0.8739) Győr-
Moson-Sopron county (0.687) and Fejér county (0.669) are the same, while those of Nógrád county 
(0.600) and Szabolcs-Szatmár-Bereg county (0.587) deteriorated further somewhat. 
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An economic policy using a variety of fiscal and monetary instruments exclusively is 
insufficient for the management of regional problems, for the various shocks affect the counties 
to different extents. 
 
 

Desirable Directions of a Paradigm Change 
 

The mainstream of economic policy has been obsessed with growth in the past three 
decades and this view was mostly adopted by the authors of studies on regional growth and 
convergence as well. Today, however, it is more and more recognised that economic growth 
(even in such export-driven economies as Hungary) can be primarily achieved by an increase in 
productivity and added value and not by obtaining an increasing share of the global markets.7/ 

The makers of the Hungarian economic and regional policy are facing a task that is 
not slight: they have to reduce low employment and the lack in output arising from the 
deficit of added value simultaneously. This, however, requires a change of paradigm in 
regional policy. 

Hungarian regional policy re-visited has to meet several requirements at the same time. 
 

Condition 1: it has to be integrative, that is it has to arrange the elements of sectoral 
policies referring to regions in a multiplicative way along realistic objectives and funds; it has to 
meet top-down and bottom-up planning principles simultaneously. 

Constructing regional policy is not independent of the objectives, instruments, resources 
of the sectoral and other cross-sectional policies (budgetary and monetary) or of the national 
economy-level allocation and re-allocation mechanisms. 
 

 
 
Figure 7. Logical process of constructing regional policy 
 

Source: author’s own work 

                                                 
7 Economic widening is determined by the fight for a share that can be obtained in the global markets of 

processed goods. Economies showing external surpluses are generally declared to be ‘competitive’, taking 
no account of the development of their economic growth or productivity. Trade balance is regarded as the 
major index of a country, as if it were only a company. In reality, however, the two have hardly anything 
to do with each other. Trade balance means simply the difference between investments and domestic 
savings, or in a more general sense, the difference between aggregate expenditure and total output. 
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Condition 2: sustainable and realistic regional growth objectives have to be set. 
The objectives for a given region have to achieve improvements in economic growth and 

employment simultaneously.8/  That is why the empirical literature on convergence devotes more 
and more attention to conditional (relative) convergence (Barro, Sala-i-Martin, 1992; Romer, 
1986), that is instead of ‘catching up’ it is increasingly the lasting growth rate that is determined 
by the own equilibrium path that comes to the foreground. 

Creating the state of equilibrium at a lower level uses the empirical experience that in 
peripheral regions the likelihood of producing a high added value is lower due to the lower 
human potential index, therefore increasing employment should be put in the foreground. This 
can increase the income of the population even in the short term, and local consumption can be 
increased without raising inflation. 

 
Condition 3: expected consequences of regional policy are to be supported by ex-ante 

impact studies; its system of indicators and its methodology have to be elaborated. 
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Abstract 
 

In 2007-2008 the author accomplished a project aimed at development, testing and 
practical implementation of the fast and effective method of teaching, using the unconventional 
teaching methods to enhance the competitiveness of adults in the Republic of Latvia. The 
program was developed and implemented for adult people engaged in agriculture and forestry, 
to enable them to more quickly and easily integrate and adapt to the requirements of the 
European Community. 

The main objective of the project was to help adults develop their skills and abilities in 
the shortest time, and to increase their level of professional proficiency, in accordance with the 
requirements of the labor market of the European Community. 

The compulsory subjects, taught to the adult individuals within the project were the 
innovations in the education system, project management and marketing. The author believes 
that the experience gained during this training can be used for education of the adult 
individuals who for a long period of time had neither the opportunity nor experience in being 
trained. 

It is the opinion of the author that there are fundamental differences between the learning 
processes of the adults and students living in Riga, where they are motivated to study and know 
what results they want to achieve during the training, and those of the adult individuals of the 
countryside who are involved in agriculture and forestry. 

The main issue that the author faced during the implementation of the European Union 
project was the inability of the adults to learn lack of understanding of the value of new 
knowledge and, more importantly, lack of the skills to process and keep in mind large amounts 
of information, as well as the inability to apply their knowledge in practice. 

The objective of the researches conducted by the author was resolving those issues. 
During the training the adult students had to fill out questionnaires, which allowed 

introducing adjustments to the teaching methods. 
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Another feature of the training was the prerequisite requirement that each group 
consisted of at least 60% of female students. In addition, it was mandatory that the number of 
students in each group was at least 15 and not more than 30 people. The program was 
developed and put into practice within the project “the Vocational Education 2005-2006.” On 
the whole, over 2562 people in 119 groups in 21 regions of Latvia have been trained within 
the scope of the program. 

All project materials gave been recorded and made available to government bodies and 
the bodies of the European Union within the Lifelong Learning program. 
 
 
Introduction 
 

In 2006, the governmental organizations of the Republic of Latvia have launched an open 
competition for re-training employees of the agricultural and timber processing industries. The 
project was launched within the scope of the national program „Development of professional 
skills of employees from the agricultural and timber processing industries” and was based on 
the concepts outlined in the European Union memorandum on Lifelong Learning. Educational 
centre LANDO® has won the right to facilitate trainings in 21 Latvian regions. The training 
course consisted of project management modules, basics of marketing and organizational 
management techniques and was conducted using non-traditional and innovative training 
methods. To deliver these trainings a new limited liability company was set up – “Lando 
Apmācība” (“Lando Training”). 

According to the requirements of the project, each trainee had to assess training 
effectiveness and quality of teaching delivered by facilitators. Questionnaires were completed in 
a written form, then the results were accumulated and summarized in the reports. Thus, all 
information related to the delivery of the project has been documented. All information related 
to this project has also been published according to the requirements of the European 
Commission dated 30th May 2000. In addition, the results of this training program have been 
published on a website of the Latvian Ministry of Agriculture and were mentioned in mass 
media. 
 
 
Actuality of Research 
 

As a result of new economic conditions, the EU is compelled to act rather conservatively 
when funding new member states. EU is committed to level out disproportions in labor 
productivity and welfare of citizens in the new member states. The EU has recently launched a 
“Policy for Cooperation” (2007-2013) and has assigned approximately 348 billion Euros. 
“Convergence” remains the key objective of the policy and is funded with 82% of funds. The 
main objective of the European investments is to „reduce structural disproportions between 
regions of the EU and to encourage a balanced development in all territories of EU, as well as to 
maintain equal opportunities for all EU citizens”. 

Latvia is a relatively new EU member state that enjoys continuous investments from the 
EU funds; therefore it is important to analyses the current conditions of the internal labour 
market. It is critical to assess not only the amounts of the investments received by Latvia's 
regions, but their targeted use. For example, during realization of the project described below, 
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the author has established several patterns of the labour market in the Latvia’s agricultural 
sector. 

While requirements to of the EU development program were based on the skill levels of 
the Western European citizens, the author has noted that many Latvia's regions were under-
developed and people were not familiar with basic learning skills, including using a keyboard 
for typing or using Internet searching engines). Also, the author noted that Internet was not 
available in all regions.  

People employed in agriculture and farmers own large grounds and Internet providers 
find it unprofitable to launch individual Internet access for users in the remote areas. As a result, 
trainees in the rural areas found it difficult to deal with some exercises that would be 
straightforward for trainees in cities. 

The major issue is that people from rural areas are used to physical work, but lack basic 
skills required for mental training. Vygosky has mentioned that „it is impossible to train, it is 
possible to learn”, while Pythagoras said „it is impossible to fill a dirty glass with pure water”. 
Therefore, the author considers that before training adult people, it is necessary to teach them 
the basic learning techniques. 
 
 
Novelty 
 

For the first time attention is paid not to the subject being taught, but the process of 
teaching. Application of non-traditional teaching methods allows trainees to substantially 
improve their skills of memorizing new information, analyzing and summarizing it, identifying 
key correlations and establishing categories, and most importantly, doing it at high speed. 
Results achieved by trainees suggest that the non-traditional training methods can be effectively 
applied in any organization. 

It is for the first time that such substantial research has been conducted and all 
questionnaires, charts, photo and video resources can be provided upon request. For the first 
time the system approach was developed for the speed reading and memorizing trainings using 
Mind Maps. This approach allows monitoring of each trainee's progress to benefit from direct 
coaching and achieving highest results. 

For the first time a 2-days memory improvement training has produced significant results. 
The average training is designed for six days and takes 3-4 hours per day. There are no 
equivalents of so stable long term results achieved within so short period of time. 
 
 

Description of the Issue 
 

In order to develop comprehension of the organization of appropriate training in the 
various regions and in different directions, the author has personally conducted training of 
student groups at the beginning stage. The main requirement of the project was that   an 
opportunity had to be provided to commence teaching immediately after closing the contract 
with the Ministry of Agriculture. Therefore, the author has personally conducted training of the 
first groups of students to assess the level of preparedness of the trainees. 

During the process of training adult students, which was implemented by the author in the 
scope of this project, the author encountered a number of completely unexpected issues. 
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For example, it has been found that the majority of students were simply unable to 
physically withstand the classes that would last six hours (given that the breaks were 
organized in every seventy-ninety minutes). That is a huge number of people who just need to 
acquire new knowledge, both the theoretical and, which is very important, its practical 
application (such as the project management, business fundamentals, basics of marketing) 
were simply unable to perceive the body of knowledge equal to the duration of the six lessons 
in high school. Moreover, most people could not comprehend the relationship between theory 
and practice. 

For example, the adult individuals engaged in agriculture seriously believed that 
advertising was evil. They reasoned that since the product is good (they produce the quality 
organic food), the customer will look for information on how to get it. 

It did not matter that this information was not readily available anywhere (the Internet is 
not accessible, and rarely do the small farms have their own web pages), the customer would 
find out about the products by word of mouth. In other words, the myths, which were alive and 
well twenty years ago in the heads of the people during the creation of an independent state, 
seem to have been very resilient in the countryside. This can be explained by a mere lack of 
basic information. The Internet is almost inaccessible, and book reading is hardly the most 
important activity in the countryside, especially on the subjects related to running a business or 
project management. 

People who are accustomed to hard physical work, that is “People Who Work with Their 
Hands” seemed to be completely inapt and unsuited to intellectual work. However, since now in 
the world there is a shift to mechanization and automation of work processes, people in rural 
areas should possess a higher potential to compete. 

The roots of the problem can be assessed in the process of teaching at in rural schools. In 
the period from 2006 to 2009 the author at her own expense published a magazine on the matters 
of education for school students, teachers and parents, the SKOLA + (Reg. No. 000703075  
ISSN – 1691-3337, Reg. No. LV-40003846471 and ISSN – 1691-340X, Reg. No. – 000703066), 
in total 26 issues have been published. On the basis of this magazine, the prizes worth at least 
fifty Latvian Lats would be awarded every semester for those school students who have a grade 
point average of eight or higher in their school report card (by a ten-point grade system) and 
above. 

To the surprise of the author, in the rural areas the grade point average was very high. The 
school Report cards of the students of the rural schools might surprise standout students in the 
capital. Quite often, the students showed the report cards with only the highest grades, the 10’s. 
At the same time, the tests revealed that the overall level of education in the rural schools lagged 
far behind that of the city schools. Meanwhile, these children are our future. 

Thus, at the moment in Latvia it is possible to establish a fact of a major difference 
between the level of education in urban and rural areas, and the lag of the rural areas will only 
get worse over time. 

It is the viewpoint of the author that it is very important to begin to implement the 
teaching methods for adults in rural areas, in order to train the adults to be trained. 
Popularization of the concept of the lifelong learning can bring tangible benefits to people in 
rural areas, where adults do not feel the need to increase their knowledge, learn new subjects, 
expand horizons, and generally become skilled at new things. 
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Novelty 
 

For the first time in Latvia the author has introduced the innovative methods of teaching 
adults engaged in agriculture on a large-scale. As a basis the author employed the programs for 
rapid memorization, implementing the techniques of association and creative (imaginative) 
thinking developed by the author. As the experience showed, nearly all adults who have 
received training found that these techniques were new for them. 

Most adults in the questionnaire indicated that they had never thought that there existed 
certain techniques that would make it easy to memorize, and what’s important to recall at the 
right time the necessary information. 

From the point of view of the author, the important point is that the adults received the 
explanations of the methods of learning and acquiring the new information. 

This is important because if an adult individual after an hour and a half lesson is not able 
to assimilate new information, any training becomes pointless. 

In the given project a very topical issue was how to implement the training as soon as 
possible. Also, in accordance with the requirements of the project, the author was substantially 
limited with respect to the cost of rent. In this regard, it was necessary to organize training in 
such a manner as to spend for each training course (the quantity of training hours was strictly 
regulated by the terms of the project) as few days as possible. The issue of the number of days 
was very important for the learners themselves, because they said they could not leave the work 
on the land for any longer than two or three days. The time issues would aggravate during the 
periods of sowing and harvesting. 

According to the requirements of the project, all the adult students to undergo training 
would have to pass the tests, by which results it would be concluded whether such training was 
effective and whether each student was able to acquire at least 75% of the information delivered 
within the course during the training. 

These factors influenced the author and made her develop the new approaches to teaching 
the adult students taking into account the previous experience, both in learning and teaching. 

For the first time the non-traditional teaching and learning techniques have been tested in 
practice for the training of so many people who had had no learning skills. 
 
 
Materials and Methods 
 

The requirements for the project clearly specified the number and quality of the printed 
materials that can be prepared for distribution to students. The author usually prepares a 
complete package of materials, which includes both theory and practical exercises, so that after 
classes the trainees have the materials to repeat the studied material. 

To conduct the lessons the author implemented her own computers and a projector, the 
classrooms were equipped with chalkboards for keeping records. 

The educational course, which the author has conducted, using the non-traditional 
teaching and learning techniques, included the following topics: initial testing, determination of 
the amount of the short-term memory. Identification of methods used by adults in everyday life. 
Evaluation of their effectiveness. Theoretical information on operation of memory, information 
on the short-term and long-term memory. Model of functioning of memory. Basic rules to 
facilitate memorization and subsequent reproduction of the information. 
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Memorization of complex names, terms, abstract information. Remembering names and 
surnames. In the course of training a wide range of practical exercises for development of 
imagination that would allow to remember the necessary information at the right moment (agile 
reproduction) and the right-brain perception have been implemented. 

The course also included techniques for memorizing diagrams and formulas, methods of 
storing accurate information. 

A strong emphasis in the course of training was placed on the use of the association 
techniques to memorize foreign words along with their translation. This subject matter is 
becoming increasingly popular with the adults, as the united Europe has opened labor markets for 
all, which allows anybody to migrate in search for more attractive working conditions. Also, for 
people engaged in agriculture in Latvia (who were the target group of this project) search and 
cooperation with foreign partners becomes an important issue, as does entering new markets. 

However, the prerequisite requirement for the implementation of such activities is a 
command of a foreign language, which causes some difficulties for older people. Therefore, the 
course also included the subject of memorizing words in a foreign language with a translation of 
the text. 

On the whole the course included eight subjects. Testing was conducted before studying 
of each new topic and after it. Thus, during training, each of the students could determine the 
level of their own achievements and compare it with the level of the group. 

Training was carried out in the form of training sessions, i.e., it was practice training. All 
results were recorded in the minutes and they are available in the form of reports to the Ministry 
of Agriculture of the Latvian Republic. 

In accordance with the requirements of the project, after accomplishment of the training 
course each participant had to demonstrate acquisition of no less than 75% of the material. For 
the first time in her practice the author encountered the fact that many adults simply do not 
know how to learn. 

For people engaged in agriculture, it was almost impossible to withstand the load during 
training equal to six school lessons. Moreover, the adult individuals at the beginning of the training 
course just could not reproduce even a small part of the information delivered by the author. 

However, the author was on the one hand very limited by the requirements for training 
(requirements related to the facilities, coffee breaks, materials for training, handouts, the cost of 
training sessions per hour), and on the other hand the author had to take into account the 
interests of the students who came to learn. 

Therefore, the materials were presented in the form of intelligence cards and pictogram 
techniques were used, which allowed repeating the studied material using funny pictures. In the 
course of training the method of associations and creative thinking have been employed for 
memorization. 
 
 
Results 
 

During implementation of this project the author was able to teach using the quick 
memorizing techniques. As a result after completion of the training program all students 
noted: 

 80% – a very good organization of the learning process, 
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 76% – high professionalism and commitment of teachers, 
 72% – high level of teaching, 
 65% – wonderfully styled handout materials. 
 

The author believes that these estimates could be even higher if the trainees had more 
experience in attending seminars and courses. 

39% of students remarked indicated that this was their first experience in attending 
seminars related to additional education. Certain complications in the learning process have 
been noted. For example, many students (42%) found that they could not study six hours a day, 
although the training was carried out intermittently, and there have always been coffee breaks. 

From the viewpoint of the author, this was a small load for an adult, given that in even in 
elementary grades of school seldom there are less than six lessons a day. Moreover, the fact that 
adults, who need to develop and constantly raise their intellectual level to meet the European 
level, don’t have the skills necessary to make the learning process more effective, and the author 
is anxious about the future of these people. 

In Latvia, in accordance with the requirements of the European Community, the 
retirement age is pushed back all the time. This means that people of age should be more active 
in the labor market and maintain competitiveness for a longer time accordingly. 

During the course of training, the author found that the levels of intellectual development 
of adults in various regions of Latvia are quite different. Thus, the most active people among 
those engaged in agriculture were in the areas of Cesis and Jekabpils, with the least active in the 
areas of Jelgava and Ogre. It can be explained by the number of training courses offered in a 
particular area. 

However, the major obstacles    for training would occur during the periods of sowing or 
harvesting when gathering people in groups for training would become a very difficult task. 
During such periods every day is very important for people engaged in agriculture, they cannot 
study because they have to work. According to the requirements of the European Project 
training had to be carried out evenly over two years. 

In addition, the attitude towards studying was influenced by the political parties. It was 
strongly evident with respect to the regions. In some regions, officials would simply refuse to 
pass to farms the information on the opportunity of free education. To resolve this problem the 
author would use the powers of the press. Interestingly enough, not a single publication has 
shown the slightest interest in covering the issues and opportunities associated with this kind of 
training. 

The author would use the advertisements, even though the attitude of the rural population 
in Latvia to advertising is very biased. More often than not people just would not believe that 
everything would be free of charge. 

On the other hand, the author believes that at least some amount of cash, maybe only  
5-15%, students should pay out of pocket. This would provide a more serious attitude toward 
learning. Because, even though it was extremely seldom, there have been instances where the 
adult individuals would come to the training in a state of alcoholic intoxication. 

Also should be noted the wariness of rural people to classified advertising. 
This cautious attitude was eliminated only because   the Lando ® Memory Development 

and Speed Reading School has been on the market for over ten years, and all the information 
could be accessed   at the Lursoft (a Latvian information technology company). 
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From the viewpoint of the author, the rural population in Latvia does not have enough 
motivation to study; people experience a lack of information on project management, business 
basics, marketing, and consider these subjects rather theoretical and having no practical 
application. In addition, most of these people are not used to pay for education and education is 
not considered valuable. Often they do not understand the need for continued development, 
although life shows that young people seek to abandon the rural regions, even the large farms to 
continue their education after high school in Riga. 

Very popular was the course on project management, implemented in the course of this 
European project. Nevertheless, people engaged in agriculture were much more interested in the 
possibility of receiving European funding and participation in European projects than in the 
theory. Often people would not realize that receiving the funds would necessitate drawing up 
very precise statements, taking into account the requirements prescribed in each specific project. 

In addition, most of the adult students just didn’t know how to use a computer, and as the 
author has already mentioned, the Internet is not available on many farms. People would 
complain about the lack of information, not realizing that all the information is publicly 
available, it was just that nobody would fetch it to you, instead you have to take it by yourself. 

During training, the author found that the majority of adults in rural areas were unable to 
learn. Often the problem remains from their school time. In fact, most adults simply do not have 
the basic skills to get the information. For example, the reading speed of most adults in the rural 
areas was within the range of 60-120 words per minute. 

90 words per minute is a standard reading speed in the third grade. 
Thus, it is easy to imagine how long it will take for an adult to read the requirements for 

the simplest European project. In this case, for the majority of adults in rural areas reading is no 
longer leisure, but a hard work, requiring high intellectual efforts. 
 
 
Discussion 
 

Project management is a subject rigid enough per se. And if the requirements for the 
implementation of the project   specify the exact quantitative indexes, they cannot be violated. 

But in the course of project implementation the author was unable to exclude from 
work the human factor. For example, according to project requirements, the number of 
students in one group should not exceed thirty. But in the course of project implementation in 
several areas the author faced the situation where people would arrive from all over the area 
for training as if it were some sort of a holiday or festivity. Following the formal 
requirements, if 34 individuals enroll for the training, anybody who fails to do so in advance 
should not be allowed to attend. 

But how could they not be allowed, especially if one takes into consideration that those 
people had to get up at four o'clock in the morning to have the time to do all the work on the 
farm, and to get some free time to be able to attend the training. 

The second issue is the financing of the handout materials. From the viewpoint of the 
author, it was not proper to disregard those extra students who arrived later and not to give the 
handouts to such students. Therefore, the author assumed all additional costs. The author 
believes that the requirements imposed by the given European project are far from taking into 
account the realities of Latvia. 
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For example, the idea of adjusting the skills and abilities of all adults to a uniform level as 
well as the level of education in the European Community in and of itself is very relevant. 
However the means of its implementation are often too restrained by bureaucratic approach. 

For example, during training of a group in Latgale, the students asked to be dismissed 15 
minutes earlier. It was because of the schedule of the buses that the students didn’t want to miss. 

Having not found the group where it was supposed to be at 17:50 the Supervisory 
Commission, despite the photos presented, would not count this training. From the viewpoint of 
the author, in addition to the formal requirements to implementation of the projects the human 
factor should be paid attention to as well. 

When teaching adults it would be more productive to determine the level of command of 
the skills necessary for learning. From the viewpoint of the author, no training will be effective 
if people do not have the skills and abilities that allow them to process, memorize and use the 
received information. 
 
 
Conclusions and Offer 
 

Taking into account the recent trends in the European market, it becomes apparent that in 
addition to the process of aligning the overall situation in Europe and the equalization of living 
standards, the issue of not only purposeful, but also more efficient expenditure of funds 
allocated by the European community is becoming increasingly relevant. In this regard, the 
author considers the widespread adoption of courses using innovative teaching methods to 
enhance the competitiveness of adults to be relevant and timely. 

In order to acquire new knowledge, taking into account the concept of lifelonglearning, 
adults just need to possess the skills necessary for learning. In other words, the adults should 
have the learning skills. While in the large cities the education of the adult individuals does not 
present a problem since a wide variety of courses is readily available, the situation in the rural 
areas is quite different. 

From the viewpoint of the author, it is necessary to explain to people not only the value of 
formal education, but also the benefits that can be obtained by using a system of complementary 
or non-formal education. 

Education of adults will require a very large input from teachers. It is especially so when 
it comes to those folks who have not enjoyed their learning skills over a number of years, as it is 
the case with the rural population. 

In this case, as Pythagoras said, “The purpose of the teacher is to light up the pupil as a 
torch, rather than to try to fill a dirty vessel with clean water.” 

It is the application of the innovative teaching methods that allowed the author in the 
course of implementation of the project to make the adults interested in the process of self-
development, launch the mechanism of learning, develop their skills to work with semantic 
structures, and thus prepare the ground for the work of other educators who would in turn teach 
the specific subjects such as business management, project management, etc. 

If the goal of the lifelong learning concept is to provide the equal opportunities to all 
adults, the techniques of fast memorizing and the methods of Speed-reading, along with the 
techniques of fast memorizing of textual information will allow the adults not only to learn 
quickly, but also most importantly, make it more efficiently. 
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The methods of memorizing and speed-reading can be very efficiently incorporated into 
the curriculum of regular students. 

The first university to do so will secure the undeniable competitive advantage. In many 
countries, students first learn “how to learn”, and only then begin studying the necessary 
subjects. 

Such a learning system can be implemented at the school level as well. The author has a 
broad database of results obtained during the course of training of more than 2,000 school 
students (mostly aged 8-12) who have mastered the program for rapid memorization and speed-
reading. 

This study allows making a conclusion about the level that can be achieved by the 
adults. Latvia is a small country. And in such a territory it is much easier to arrange training 
in order to stop the flow-out of labor force, and give people the opportunity to pursue their 
goals in Latvia. 

Children are the economic future of the state. They will create the GDP, provide pensions 
to the older generation, and pay taxes. The author believes that today there are opportunities to 
make the education, including the informal education so effective as to produce the real results 
in terms of monetary equivalents. 

Extensive use of innovative teaching methods allows arranging the educational process in 
all groups of adults, including those who have not used the skills necessary for learning for a 
long time. The non-traditional teaching methods are a tool that allows not only remembering, 
but also retrieving the necessary information at the right moment. 

The author has the considerable experience in teaching adults in groups for general 
public, where anybody can receive training. In such groups there is great interest in non-
traditional teaching methods. Most often, the students are those who have worked abroad and 
now want to continue their studies at institutions of higher education, though they now realize 
that they’ve just forgotten how to learn; people who plan their careers and who will be required 
to work effectively and study, professionals who are planning to go to work abroad. 

The broader practical implementation of such methods would enable the Latvian state in 
the shortest possible time to raise the competitiveness of the workforce by providing the 
working people with the tools to help them be more effective at work. 
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Abstract 
 

Current situation in the field of education is a continuous process of looking for the 
possibilities that improve its quality, based on democratic approach to pedagogy. Education has 
been considered as a deposit for progress in the 21st century and personal responsibility in using 
ones own potential abilities has become an urgent and topical issue [1]. 

Managing and joining international projects of collaboration, offer wide and up to now 
not very often used possibilities for personality development and self-realization. Bringing 
students together from the network institutions, gives them the opportunity to experience how 
different cultures, societies and educations influence the pedagogical tradition as well as the 
development of democracy and cultural identity. Transnational cooperation network promotes 
awareness of different cultures, experience exchange, and allows making observations and 
comparative analysis of educational systems and policies of partner countries. 

Implementation of innovative projects, which have resulted from international 
collaboration promotes the development of cultural processes, fosters creative activities and 
makes the results available to the society, as well as it facilitates the improvement of 
professional competence of becoming teachers. 

The article will share experience in both project management (ERASMUS IP “NEPME-
New Perspectives in Music Education”) and collaboration as a partner in transnational projects 
(multilateral COMENIUS network “CREANET-Creativity in preschool education”). 
 
 
Introduction 
 

As it is believed, there exists a reciprocal link between global success and the level of 
education: if the competence level of society is improved by implementing life long education 
strategies, the abilities of society for adapting to the global processes have been promoted 
accordingly. Therefore, education, scientific research, creativity and innovations have been put 
forward as the most significant and challenging aspects of 21st century [1, 2]. 
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Results of the research point to the essential aspects that show the link among 
opportunities for personality development and creative self-expression in the process of 
intercultural interaction, as well as to the significance of international collaboration as a 
challenge for self-realization and professional competence improvement of both practitioners 
and becoming teachers. According to M.Williams [3], projects are an increasing feature of 
nowadays reality that consists of ongoing projects, new technologies and challenges, where 
project management skills are considered as significant transferable skills that are highly valued 
and sufficiently improve professional competence. 

Project management skills are promoted by both managing projects and participating in a 
network, thus, international projects of collaboration offer wide and up to now not very often 
used possibilities for personal development and self-realization. Bringing partners together from 
network institutions, gives them an opportunity to experience how different cultures, societies 
and educations influence the pedagogical tradition, as well as the development of democracy 
and cultural identity. In a changing society there is a need to create innovative teaching methods 
to be used in different classroom environments. Transnational cooperation network promotes 
awareness of different cultures, experience exchange, and allows making observations and 
comparative analysis of educational systems and policies of partner countries. 

The article will give insight into two good practice examples: 
 still ongoing transnational project (Liepaja University as one of the partners), 
 completed international project (Liepaja University as a project promoter). 

 
 
CREANET – Creativity in Preschool Education 
 

CREANET is a multilateral Comenius Network running between 2010 and 2013. The 
project is the result of a transnational partnership representing 12 partner and 40 associate 
partner organisations from 10 European countries active in the field of education. The 
partnership consists of universities, teacher training colleges and regional authorities that cover 
four key areas in order to create a high quality forum for discussion, exchange and development 
of the theme: research, training, drafting of policies and management of services. The rationale 
at the basis of building the partnership has been the involvement of participants that could bring 
added value and inputs from different perspectives on the issue, aiming at creating a European 
forum for discussion, research, exchange of best practices on creativity in pre-school education 
from a multidisciplinary and cross-institutional perspective [4]. 

The objectives of the network are: 
1. To create a European forum for discussion for those interested in creativity in the pre-

school context; 
2. To identify, compare and exchange the methodologies, approaches and environments 

favouring the development of creativity among children and teachers in the countries 
involved; 

3. To increase the quality of educational offer by promoting the competences of 
preschool teaching staff on the issue of creativity; 

4. To use creativity as a means to favour educational and social inclusion of children and 
families belonging to minorities and/or disadvantaged groups; 

5. To strengthen the European dimension referred to the Lifelong Learning Programme 
and to fostering creativity from the earliest stages of development. 
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Implementation of the Project 
 

To achieve the objectives successfully, the ongoing project activities have been structured 
in seven work blocks: 

1. Management and coordination; 
2. Research activities; 
3. CREANET annual conferences; 
4. Working groups “Creativity and Context” and “Creativity and expressive languages”; 
5. Dissemination activities; 
6. Evaluation and quality management; 
7. Valorisation and follow-up. 
 

In order to create an effective project of networking, the theme of creativity is being 
approached by focusing on two specific aspects, developed by the working groups and supported 
by the researchers – 1) creativity and contexts, including spaces, materials, relations, and creativity 
and 2) expressive languages, revealing artistic, verbal languages and body language. The first 
meeting of the working groups involved about 20 preschools and it achieved the following results: 

 all the participating teachers were given the opportunity to introduce themselves and 
their pre-schools, 

 a discussion about the focus of the group on the basis of the specific interests of the 
pre-schools were begun, 

 agreement on how the activities within the group will be organized in the light of the 
work plan of the project was made. 

 

The network has been developing three main sets of activities: 
 The research activities that aim at developing a European approach to creativity in 

preschools by using the methodology of literature review, fieldwork and action 
research. 

 The exchange of best practices among preschools of partner states. 
 The annual conferences that aim at presenting the results of the research work, 

exchange of best practice examples, promoting the debate among policymakers on 
issues related to creativity in preschool education, and developing new projects [4]. 

 

The research activities have been planned according to developed methodology, taking 
into account the main purpose of the project to generate an understanding and awareness of the 
profound significance of creativity in children’s lives. According to the focus, the research in 
the project is being conducted in different ways by the means of: 

 reviews of the national and international literature on young children and creativity, 
 field-work – anthropological research carried out in pre-school institutions, chosen for 

the purpose, 
 action research with practitioners. 
 

The research design is evolving as a spiral, enlarging in scope and deepening in reflection and 
understanding, and characterizing the activities and methodologies that can promote creativity in 
pre-school settings in different socio-cultural contexts, reflecting upon the creative processes and 
products of children and adults, analysing the ways they relate to each other and to the different 
environments and contexts. The outcomes of the research will contribute to policy recommendation 
of how to foster creativity in pre-school context and more in general in children’s lives. 
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In order to make the best use of the project activities and results, it is very important to take 
into consideration the necessity of dissemination activities. Along with such dissemination tools 
as newsletters, well working website and participation at conferences, national dissemination 
meetings are of great significance. They reveal interest about the possibility to collaborate with 
preschools from other partner countries and share experience in the area of creativity, thus finding 
new ways of expression and ideas. There was pointed out the need for an inspiring environment 
and available materials, as well as for sound knowledge about the essence of creativity and 
methods of implementing it into everyday life at preschools. However, the preschool teachers 
were not very convinced about their English as a language of communication. 
 
 

The Results Foreseen by the Project 
 

The network will provide an opportunity for spreading information about research and best 
practices identified in the participating countries, as well as it enhance to create more transnational 
projects focusing on creativity in the pre-school context. The project results will have an impact 
also in terms of improved skills and providing pre-school teachers with materials, including the 
results of research work, information and opportunity for reflection leading to new in-service 
training projects focusing on creativity. Through dissemination and valorisation activities there 
will be reached the following four groups that benefit from the project activities: 1) academics – 
professors, lecturers and university researchers in the field of education, 2) teachers, educators, 
managers of preschool services and unions, 3) decision makers at different political level and civil 
servants at local or regional level, 4) families of children attending preschool services. 

The main products of the project will be: 
 Guidelines on creativity in pre-school educational context, aimed at policy and 

decision makers; 
 DVD and a virtual exhibition showcasing the best practices of the network; 
 Edited academic book resulting from the work done by the universities and researchers. 

 
 
ERASMUS Intensive Programme NEPME – New Perspectives in Music Education 
 

The ERASMUS Intensive Programme is one of the implemented international projects of 
collaboration, which was promoted by Liepaja University (with the author of the article as the 
project manager; project implemented from 2005 to 2008). The partners of collaboration both in 
creative and scientific area were Music Departments of Växjö University (Sweden) and 
Hildesheim University (Germany). A necessity for Intensive Programme appeared in a frame of 
common projects and collaboration. The background for the contacts between the institutions in 
Växjö (Sweden) and Liepaja are dated back to 1994, between Hildesheim (Germany) and 
Liepaja – 1998. The common projects and collaboration were mostly connected with mobility 
of students and teaching staff, evaluation visits and collaboration dealing with development of 
new universities structures and improvement of the content of education. 

On this background a decision was made to deepen the cooperation as a consequent 
development of existing relationship, to develop joint courses for students and teaching staff as 
well as students and staff mobility, and to integrate innovative methods of teaching and learning 
in the field of music education, that is closely connected with promoting intercultural dialog and 
understanding different cultural issues all over Europe and its neighbouring regions [6]. 
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The project was intended to be a long-term collaboration in societal and cultural aspect, 
thus ensuring sustainable development. The long-term goals for the project were put forward as 
follows: 

1. To improve the quality and the European dimension of higher education in the sphere 
of music. 

2. To get to know different cultures and educational approaches and to encourage 
creativity, inter – cultural dialog and knowledge of musical heritage of the nations of 
Europe. 

 

The main activities of the project: 
1. To develop intensive courses for students and promote students and staff mobility in 

the field of music education in order to improve their professional experience and 
competencies, and enhance the quality of education. 

2. To develop different innovative methods of teaching and learning music founded on 
interactive, goal oriented as well as problem and democracy based learning and 
teaching activities (in the cultural context of each country). 

3. To implement the most appropriate approaches and methods within the study process. 
4. To organize concerts of the students acting in the project, that presents different 

cultures, approaches, and attitudes [5, 6, 7]. 
 
 

Implementation of the Erasmus Intensive Programme 
 

Every year the Intensive Programme (IP) took place in one of the participating 
institutions. The overall theme of the project is “New Perspectives in Music Education”, but 
each year there was a focus on different topics selected according to the study process specific 
for every partner University and availability of experts – professionals in the field. The 
following themes were covered during the project implementation period: 

 2005/2006 – Folk Music in our Cultures (in Latvia), 
 2006/2007 – Jazz, Pop and Rock Music in our Cultures (in Sweden), 
 2007/2008 – World Music (in Germany). 
 

Working together allowed analyzing our different needs and resources, and field studies 
were offered to get a deeper insight into relating theory with practice. Teachers and students 
could benefit by working together in multinational groups and by experiencing learning and 
teaching conditions not available in a home institution. There was a possibility to test new 
approaches and teaching methods in an international classroom environment and integrate the 
acquired experience into the study process. The organizational aspects of the IP included 
musical presentations, network workshops, lectures and seminars, field studies, master classes, 
ensemble playing, discussions, reflections, rehearsals and the final concert. 

The IP ended up with the final concert that reflected on the effort done during two weeks 
of the intensive courses and resulted into wonderful performance of all project participants. It 
revealed musical traditions and repertoire of the participating countries as well as improved 
performance skills of students and was an excellent opportunity for creative self-expression and 
self-realization. The records of Final concerts can be found in a video and DVD format. 

Study process during the IP was based on interdisciplinary approach and the unity of 
theory and practice in the context of inter–cultural education. Interactive teaching methods, 
problem-based learning, discussions, group works and lectures were used to reveal the content 
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of the subjects offered. Development of appropriate approaches to the acquisition and 
management of knowledge as well as innovative teaching methods are still improving the study 
process and facilitate the development of existing study programmes. 

To monitor the success or failure the discussion method was used that was a good 
indicator of the project progression and reflected on the issues that had to be improved during 
the process itself. A self–evaluation of the students and the teaching staff participating in the IP 
(in the form of questionnaires and reports) was used to evaluate the progress of the project 
implemented. 

The total number of participants during the three years of activity has been estimated to 
87 students, 15 teachers and 21 expert teachers. The IP covered 6 ECTS and all the subjects taught 
during the programme were integrated into the existing study programmes connected with music 
and teacher education of all participating institutions – Cultural studies and esthetical practice, 
Major in music, with focus on composing, Chamber music, Musicology, Swedish folk music, 
Music teacher, Sports and dance teacher, Preschool teacher, Primary school teacher, Culture 
management. Learning agreements ensured academic recognition of the studies undertaken within 
the project and Certificates were issued. It is considered that the IP can become a regular part of 
existing study programmes and the most appropriate methods and approaches can be selected and 
integrated within the study process of all participating institutions. 
 
 

Results of the Project 
 

The materials created and used during the IP have been included in the issue of 
publications. It is possible to get acquainted with a brief description of the project, reflections 
and summary of discussions as well as with materials from lectures about Folk music, World 
music and Jazz, Pop and Rock music in cultures of participating countries. At the end of the 
issue of publications there is the music material used during intensive courses. The CDs and 
DVDs have complemented the materials that could be used in the further study process. 

The outputs have been used in the study process at every partner institution and presented 
in different seminars and courses. Elaborated educational materials and issued music materials 
ensure continuation and broad dissemination of acquired knowledge and repertoire. 

The most significant results of the project, which have been refined by the means of 
questionnaires and reflections, are: 

1. The project responds to nowadays needs and challenges in education, ensures broader 
view and understanding as well as international perspective in the process of music 
education. It presents a multidisciplinary approach and the unity of theory and praxis 
that is reflected by the subjects included in the IP. 

2. The project ensures flexibility of music education in the current situation using 
different approaches and methods, thus making the study process more up-to-date and 
effective: 
 making music instruments from nature materials; 
 using computer programmes in composing and creative activities – 3D frequency 

analysis with WaveLab, Garage Band; 
 learning different methods of improvisation; 
 experiencing different approaches for playing in rock and pop ensembles; 
 acquiring awareness and knowledge on developmental tendencies of culture in 

participating countries. 
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3. It has raised motivation for playing an instrument and developing own professional 
competence. The project has raised interest in other music styles and in music of other 
counties as well as it gives a possibility to get to know different cultures and offers a 
possibility for creative self-expression. 

4. Dissemination seminars have introduced students, teaching staff, music teachers at schools 
with the results of IP, thus spreading the most sufficient ideas for broader auditory to gain 
new perspectives and professional competencies, broader view and understanding. 

5. The IP lets to meet different music students inside of Europe and learn a lot not only 
about music, but also about other cultures. It helps to experience of meeting and 
respecting people from other cultures and creating an intercultural dialog. The project 
is the right way to make people more open-minded to other cultures [5,6,7]. 

 
 
Conclusions and Discussion 
 

The projects in the sphere of education, like projects in any other sphere, have: 1) a finite 
and defined life span, 2) they aim to produce a measurable benefit or product, 3) contain a 
corresponding set of activities designed to achieve that benefit or product, and 4) have a defined 
amount of resources allocated.  The final, vital requirement is that the project also has a proper 
organisation structure with defined responsibilities, so that everyone involved knows what they 
are doing and why, how it must be done, and by when [8]. 

There are four basic and interrelated elements of a project: time, cost, scope and quality 
that should be simultaneously managed by a project manager or by a national coordinator. It has 
to be considered that any change to the scope of the project have a matching change in the 
resources, time and money if the project is to be managed effectively. The quality may include 
not only the quality of the final product, but also a qualitative management approach [3, 9]. 

Therefore, a project manager is the key person who is responsible for keeping the balance 
between these parameters of time, cost, and quality mentioned above. They need to have a good 
level of know-how in the field their project is in, as well as sufficient authority to have influence 
with senior decision-makers [9]. 

In order to provide a qualitative project management through the life cycle of the project, 
the project manager should be able not only to: 

 plan all aspects of the project, 
 monitor costs, efficiency, and quality without generating unnecessary extra work for others, 
 involve the whole team in decision making, 
 get the right people for the right task at the right time, 
 keep focused on results, 
 demonstrate excellent problem-solving skills, 

but also possess interpersonal skills to negotiate project requirements with senior decision-
makers, motivate with integrity, sensitivity, and imagination, as well as build excellent team 
relationships [3, 9]. These interpersonal skills are of great significance when there is a need to 
overcome difficulties during the implementation of the project. Some of the most common 
difficulties, according to the existing experience, are as follows: 

 to find a common understanding and explanation of the concepts used in the sphere of 
the project; 
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 to set common and clear criteria and work plan for research and other project 
activities; 

 to agree on how to link experiences in order to see a complete picture and achieve the 
goals put forward by the project. 

 

The implementation of innovative projects, which have resulted from international 
collaboration promotes the development of cultural processes, fosters creative activities and makes 
the results available to the society, as well as it facilitates the improvement of professional 
competence and the quality of education of becoming teachers. By the means of the projects, 
participants are given the opportunity to get to know the influence of different cultures, societies 
and education on the development of cultural identity. 

Thus, such kind of projects could be an integral part of study programmes and the results 
could be integrated to improve both professional competence and the quality of education, and meet 
the educational and cultural needs of nowadays society. Participants benefit by working together in 
multinational groups and by experiencing learning and teaching conditions not available in a single 
institution. 

Unique learning and teaching experience, development of new subjects, in order to respond 
to today’s needs, ensure flexibility of the education system and achievements in scientific research 
work. One of the most important results can be an improved professional competency of the staff, 
updated knowledge and integrated experience from all the partners of collaboration. 

As the result, there can be concluded that joining international projects is: 
 a significant factor in maintaining and developing national identity and culture, 
 one of the means of creativity development, 
 an essential opportunity for students’ cooperation and collaboration, 
 a subject that fosters harmonic personality forming. 
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Abstract 
 

Object Role Modeling can clarify fundamental management concepts in project 
management and can support all fundamental management levels: 

 There are the basic mainly operational processes, like defining the scope of a project, 
develop a work breakdown structure, develop a project plan, etc. 

 There are processes for managing and controlling projects, like running a project 
according to the plan and updating the plan. 

 And there are audit processes, which check if there is a project plan, if the project is 
managed according to the project plan, and if deviations are detected and lead to 
updates of plans. 

 

For all three levels there are responsible project team members and stakeholders and they 
all must take their roles and responsibilities. 
 
 
1. Introduction 
 

There are several concepts to develop project management – classical approaches for 
example or new agile approaches [1]. Agile project management at the beginning was promoted 
as a method to support dynamic projects. The new philosophy of agile project management was 
celebrated as a key to solve many problems in project management. Today we look more at the 
common issues of classical and agile project management – and realize that classical and agile 
project management can support each other. 
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Project management needs more well developed and well implemented methods to meet 
future requirements. When we look at knowledge areas of project management as developed by 
PMI® [2] for example, there are strong methods to create a work breakdown structure and start 
project planning by sequencing and linking tasks as successors and predecessors. Such methods 
go back to the 50s and even beyond. Often in the knowledge areas we find proposals for 
checklists or general hints – “ask experts” for example. Many fields in knowledge areas are not 
well developed – there is a lack in strong and appropriate methods and tools in project 
management. 

There are well developed methods with high potential to support project management like 
Object Role Modeling – ORM, an approach derived from information analysis and data base 
design many years ago – [3], [4], [5], [6]. Object Role Modeling can help to identify roles and 
responsibilities in projects – and is strong in specifying constraints. Object Role Modeling can 
support change management by identifying new roles and responsibilities and role changes as 
discussed in [7],[8]. In projects there is a need to recognize social responsibility. There are 
standards how to develop social responsibility [9]. ORM can support many aspects of social 
responsibility in projects as discussed in [10]. Object Role Modeling can help to manage 
complex systems. 

A few further aspects to mention here: 
In ORM we can assign tasks to team members. We can assign different roles of team 

members. Team members can work on tasks, can control tasks, etc. We can clearly separate 
control functions from working functions. Tasks are assigned to a unique team member or 
several team members. In a second level we can assign a risk to the work of team members on 
tasks. Such risks are identified, registered, and classified. For a risk there are plans how to avoid 
the risks, how to mitigate, or how to reduce the impact of the risk. All those risks must be 
managed. Risk owners should be introduced who watch the project and its context with respect 
to that risk. Again the roles and responsibilities of risk owners must be described. 

ORM is well established in information analysis and systems design. Tools are available 
to support ORM like Microsoft Visio® with ORM shapes or NORMA [11], a tool that supports 
a natural language approach to ORM – an approach that is also discussed since many years – 
[5], [6]. 

ORM can contribute to the development of standards in project management. Project 
management standards are weak. Many years ago ISO 10006 with Guidelines for Quality 
Management in Projects was based upon the ISO 9000 family of standards in quality 
management and upon the deep understanding that project management must follow the 
principles of quality management. But ISO 10006 was too far away from knowledge areas and 
processes that were better developed in PMBOK® of PMI® [2]. Now in 2011 we have the ISO 
21500 proposal on a “Guidance on Project Management” mainly based upon PMBOK®, but also 
with the same gaps PMBOK® has, many important processes in the designed knowledge areas 
are missing. There are too many general remarks and open proposals than strong concepts and 
models. 

ORM can contribute to develop an architecture for future standards in project 
management. This paper is embedded in a broad initiative on standards on project 
management – [7], [12]. Within the European Master in Project Management – implemented in 
Dortmund, Bilbao, and Trondheim – there is a project to implement ORM concepts for most 
areas of project management. 
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2. Core concepts of Object Role Modeling 
 

The figure below shows an Object Role Diagram for an employee. There is a graphical 
representation for employees – the object type “Employee” with a lexical object type “E code” 
to identify employees. 

 
 
Figure 1. Object Role Diagram for an Employee and his/her Context 
 

Each employee has exactly one family name, has one or more contracts, has probably a 
car, etc. Object types are linked through roles (rectangular boxes) and follow constraints. Details 
cannot be discussed here. Such an Object Role Diagram can be used to generate database tables 
to manage employees. 

Besides the perspectives discussed very often in such an Object Role Diagram in this case 
there is a special focus on contracts which is important for project management. An employee 
working in a project may change his or her contracts. That is important for cost calculations and 
other activities. This Object Role Diagram shows that the contract is an important issue and that 
contracts can change. 

The following Object Role Diagram shows an Object Role Diagram to introduce a 
project. On the upper left side there are object types for a general description of a project – 
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description, sponsor, project leader, steering board, budget, schedule, etc. On the upper right 
side there are object types to link to the standards that must be applied in a project, to core 
documents, resources and further issues like project audits. In the lower parts of the diagram 
there is a central object type for stakeholders with various subtypes – internal and external 
stakeholders, users, customers, suppliers, etc. The central part of the diagrams shows that 
projects may be included in programs and portfolios. It includes also a link to a business case – 
typically better linked to a program than to a single project. 
 

 
 
Figure 2. The Context of a Project in an Object Role Diagram 
 
 
3. Risk Management in Projects 
 

In this section we go a bit deeper into risk management – one of the knowledge areas of 
project management. We can show only a few diagrams that are developed right now in the 
European Master in Project Management – even for this area of project management there are 
about 20 diagrams. 

The following figure shows that we want to go deeper in 3 areas of risk management – in 
general aspects of risks (organization, description, assessment, etc. ), in risk management 
concepts (risk avoidance, mitigation, transfer, etc. ), and in risk categorization. 
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Figure 3. Perspectives for Risks in Projects 
 

The next figure shows that risks should be included in a risk register, that risks should 
have a risk owner and a risk level. There should be further information on the assessment of the 
risk level. 
 
 

 
 
Figure 4. Object Role Diagram for Risk Management in Projects – 1 
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On the right side of the diagram there is the collection of concepts for risk management – 
concepts to avoid risk, to mitigate risks, etc. Of course all that can be detailed and subdivided 
according to priorities and further details can follow. 

The next figure shows the second part of our core diagram for risks – the risk categories – 
subdivided into technical risks, external risks, organizational risks, project management risks, 
etc. 
 

 
 
Figure 5. Object Role Diagram for Risk Management in Projects – 2 
 

This Object Role Diagrams gives us a map for risk management in projects – so far a 
general map – but more detailed maps are available – about 20 maps should be used for detailed 
discussions on risk management in projects. 

We are able to develop the concepts of risk management in a project – and to shape the 
diagrams. We can specify what is mandatory for our risk management in a given project and 
what is optional. We can add concepts – and can change concepts. 
 
 
4. Development of Roles and Competencies in Project Management 
 

As mentioned before and in [7], [8], [10] Object Role Modeling can be used to describe 
and organize changes and development. The following diagram shows a very simple case for 
modeling the development of roles and competencies in projects. 

Employees work as team member in projects – lower part of the diagram. Employees 
working as project managers need experience – typically gained as project team member. So 
project managers are a subset of those employees that worked in projects before – a subset 
arrow indicates this relation. Employees working as project controller should have experience as 
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project manager – again a subset arrow indicates this relation. And further more – employees 
working as program directors should have experience as project managers. 
 

 
 
Figure 6. Development of Roles and Competencies in Projects 
 

This diagram is isolated here, but it can be further developed and can contribute to 
develop knowledge management in projects. 
 
 

5. Management Levels in Project Management 
 

Object Role Modeling is open for hierarchical approaches. This is a key to represent 
management levels. The following figure shows the 3 most important management levels in 
projects: 

 We plan and manage tasks, resources, etc. 
 We control planned and managed tasks, resources, etc. 
 Auditors check if we have plans and if we follow plans. 

 

The figure below shows just a very simple case for these management levels, but our 
approach for an Object Role Oriented project management is totally open here. 

The core ORM concept applied here is objectifation. Here the relation including tasks 
with predecessors, earliest start (ES), latest start (LS), earliest finish (EF), latest finish (LF) and 
further roles becomes an object – embedded in an ellipse – and is linked to another object, the 
controller. For details see [3]. 

The task-controller relation again becomes an object linked to auditors. 
This ORM approach for management levels can improve many aspects of project 

management. In [12] we describe that there is a real need for concepts for project audit. 
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Figure 7. Object Role Diagram for Management Levels in Projects 
 
 
6. Conclusions 
 

Object Role Modeling can support concept building for project management and is open 
for all areas of project management. 

Improved models can contribute to project management directly, and can also help to 
improve standardization in project management. 

The contributions developed in the European Master in Project Management [13] go 
beyond former approaches as used in [14] for example. 
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Abstract 
 

Existing standards for project management are often fuzzy guidelines with various 
perspectives. Gaps in standards are discussed – and links among standards. For the future 
we need standards that integrate project, program and portfolio management. We need 
standards in project management that integrate core standards in other areas like risk 
management and social responsibility for example. And we need strong methods that 
support an integrative project management approach – object role modeling can contribute 
here. 
 
 
Introduction 
 

Good international standards are hard to develop and hard to harmonize. The 
development and implementation of international standards should be based upon strong and 
recognized concepts and should integrate core issues of project management. 

In international project management we have a situation today that is shaped by diverse 
more or less successful approaches. 

Years ago ISO 10006 [1] with “Guidelines for Quality Management in Projects” was 
based upon the ISO 9000 [2] family of standards in quality management and upon the deep 
understanding that project management must follow the principles of quality management. But 
ISO 10006 was too far away from knowledge areas and processes that were better developed in 
PMBOK® [3] of PMI®for example – and ISO 10006 finally was not really accepted in the 



 

Project Management Development – Practice and Perspectives
First International Scientific Conference on Project Management in the Baltic Countries

February 8-9, 2012, Riga, University of Latvia 
 

Peter J. A. Reusch, Katrin Löhr, Muhammad Khushnood 153 

project management community. Now in 2011 we have the ISO 21500 [4] proposal on a 
“Guidance on Project Management” mainly based upon PMBOK®, but without significant links 
to concepts beyond the PMI® community. Most concepts of IPMA, AIPMA, APM, etc. are not 
included in ISO 21500. ISO 21500 makes PMBOK® stronger and other standards weaker, and 
will cause problems in a global recognition of ISO 21500. ISO 21500 grew in the ISO garden 
before ISO 10006 was officially buried – and was too weak to include the spirit and power of 
other concepts. 

Today we have to reconsider what standards should standardize and can standardize. In 
project management we need a standard to introduce and develop the terminology for people 
working on projects – they need a common language. We need recommendations for developing 
a work breakdown structure and a project plan for example. Such recommendations should not 
be linked to tools like Microsoft Project®. They should be open for any implementation. So we 
have to focus on networks of tasks with predecessor and successors, with summary tasks and 
milestones, with lags and leads and other concepts. 

Standards used in project management must take into account that in many cases 
standards used in project management are developed and applied in other areas like risk 
management. In risk management we have ISO 31000 [5] for example. We can take 
recommendations regarding risk management in projects from ISO 31000 – but it makes no 
sense to reinvent risk management within project management. 

There are many more established standards that should be embedded in a new standard 
for project management like ISO 26000 [6] on Social Responsibility. 

Another example for a broadly proven standard are the International Financial Reporting 
Standards (IFRS) [7] which also include a Conceptual Framework for the Preparation and 
Presentation of Financial Statements. One of the goals of these standards is to provide a true and 
fair view of the business affairs of the organization. This is also relevant for the project 
management field irrespectively from the local GAAP (Generally Accepted Accounting 
Principles). 

ISO 31000, ISO 26000, and many more standards are much stronger than ISO 21500. In 
project management we need a clear understanding about the application of existing standards 
and about the additional specific contributions we need to support project management. 

Specific contributions for project management are often very weak – in PMBOK® we 
often find the proposal “ask experts!”. There is finally no clear concept regarding the 
architecture for project management standards. In project planning today we use concepts that 
go back to the 50s or even beyond. We need more contributions on newer concepts and methods 
that can contribute to project management and can support the development and implementation 
of standards. 

Here we focus on a review of core perspectives of standards in project management and 
on the scope of such standards with respect to program and portfolio management. 
 
 
1. On Perspectives of Existing Standards 
 

In [9] we read: “ISO 10006: 2003 gives guidance on the application of quality 
management in projects. 



 

Project Management Development – Practice and Perspectives
First International Scientific Conference on Project Management in the Baltic Countries

February 8-9, 2012, Riga, University of Latvia 
 

154 Peter J. A. Reusch, Katrin Löhr, Muhammad Khushnood 

It is applicable to projects of varying complexity, small or large, of short or long duration, 
in different environments, and irrespective of the kind of product or process involved. This can 
necessitate some tailoring of the guidance to suit a particular project. 

ISO 10006:2003 is not a guide to “project management” itself. Guidance on quality in 
project management processes is discussed in this International Standard. Guidance on 
quality in a project's product-related processes, and on the “process approach”, is covered in 
ISO 9004. 

Since ISO 10006:2003 is a guidance document, it is not intended to be used for 
certification/registration purposes.” 

The last statement above states a strategy that is different from standards like PMBOK® 
which is strongly focused on certification and registration as Project Management 
Professional – PMP® – for example. 

ISO 10006 is based upon the principles of quality management as introduced in ISO 
9000: 

 Principle 1: Customer focus 
 Principle 2: Leadership 
 Principle 3: Involvement of people 
 Principle 4: Process approach 
 Principle 5: System approach to management 
 Principle 6: Continual improvement 
 Principle 7: Factual approach to decision making 
 Principle 8: Mutually beneficial supplier relationships 
 

According to this focus ISO 10006 deals more with customers than with stakeholders 
what makes ISO 10006 weaker than other standards in project management. 

On the other side the strong focus on management responsibility and management 
commitmentis really good and stronger than in other standards in project management – or is 
even missing in other standards. 

“The commitment and active involvement of the top management of the originating and 
project organizations are essential for developing and maintaining an effective and efficient 
quality management system for the project. 

Top management of both the originating and project organizations should provide input 
into the strategic process. 

Since the project organization may be dispersed on completion of the project, the top 
management of the originating organization should ensure that continual improvement actions 
are implemented for current and future projects. 

Top management of the originating and project organizations need to create a culture for 
quality, which is an important factor in ensuring the success of the project.” – ISO 10006 page 14. 

“The ISO 10006 emphasizes the need for projects to be strategically aligned while the 
PMBOK® does not touch on this important aspect of project management. Projects that aren’t 
somehow linked to a departmental or organizational strategy risk failure.” [10] 

Management responsibility and management commitmenttoday is stronger in standards 
dealing with program and portfolio management – like in Management of Portfolios of OGC: 
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Five Portfolio Management Principles: 
“The portfolio management principles represent the foundations upon which effective 

portfolio management is built; they provide the organizational environment in which the 
portfolio definition and delivery practices can operate effectively. 

1. Senior Management Commitment 
Senior Management must publicly champion and positively communicate the value of 
portfolio management whilst participating actively in the processes. 

2. Governance Alignment 
A clearly defined escalation and decision making structure must exist that integrates 
with the existing corporate decision making processes. 

3. Strategy Alignment 
The portfolio must contain investments that contribute towards the achievement of the 
organizations strategic objectives. 

4. Portfolio Office 
Reporting to Board Level, a Portfolio Office function must exist containing PPM 
professionals that provide standards, analysis and enhanced collaborative working 
across departments such as finance and operations. 

5. Energized Change Culture 
The organization has created a culture where people are motivated and striving to do 
things better, they believe in the organization’s goals and feel part of one team.”[11] 

 

One of the core issues of standardization in project management is the fact that projects 
cannot be considered alone. Projects are embedded in programs and portfolios and some 
standards we need in projects must be derived from standards for programs or portfolios. 
 
 

2. On Standards for Portfolio, Program, and Project Management 
 

The next tables below show the processes of project management and program 
management with their knowledge areas and process groups. Even in the 4th edition of 
PMBOK® there are a lot of gaps as shown in table 1 – areas with no defined processes, but 
areas which need processes. In the last column processes for collecting lessons learned for 
example are missing. In the first column processes that link project planning for example to 
enterprise strategies are missing. We cannot start human resource management without 
knowing the HR strategies of the enterprise – strategies regarding employment and payment 
for example. Such strategies could be derived from program or portfolio management, but 
table 2 shows that the process boxes for human resource management in programs are 
empty – no processes are defined here – in the program guide there is an empty chapter with 
the reference to PMBOK®. Also the boxes for processes in cost management and quality 
management are empty. 
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Table 1 
 

PMI® Project Management Process Groups and Knowledge Areas [3] 
 

- Project Management Process Groups 

Knowledge 
Areas 

Initiating-
Process Group 

Planning- 
Process Group 

Executing-
Process Group 

Monitoring & 
Controlling 

Process Group 

Closing-
Process 
Group 

4. Project 
Management 
Integration 

4.1 Develop 
Project Charter 

4.2 Develop Project 
Management Plan 

4.3 Direct and 
Manage Project 
Execution 

4.4 Monitor and 
Control Project 
Work 

4.6 Close 
Project or 
Phase 

4.5 Perform 
Integrated Change 
Control 

5. Project Scope 
Management 

- 5.1 Collect 
Requirements 

- 5.4 VerifyScope - 

5.2 Define Scope 
5.3 Create WBS 

6. Project Time 
Management 

- 6.1 Define Activities - 6.6 Control Schedule - 
6.2 Sequence Activities
6.3 Estimate Activity 
Resources 
6.4 Estimate Activity 
Durations 
6.5 Develop Schedule 

7. Project Cost 
Management 

- 7.1 EstimateCosts - 7.3 ControlCosts - 
7.2 Determine Budget 

8. Project 
Quality 
Management 

- 8.1 Plan Quality 8.2 Perform 
Quality Assurance

8.3 Perform Quality 
Control 

- 

9. Project 
Human 
Resource 
Management 

- 9.1 Develop Human 
Resource Plan 

9.2 Acquire 
Project Team 

- - 

9.3 Develop 
Project Team 
9.4 Manage 
Project Team 

10. Project 
Communi-
cations 
Management 

10.1 Identify-
Stakeholders 

10.2 Plan Communi-
cations 

10.3 Distribute 
Information 

10.5 Report  
Performance 

- 

10.4 Manage 
Stakeholder 
Expectations 

11. Project Risk 
Management 

- 11.1 Plan Risk 
Management 

- 11.6 Monitor and 
ControlRisks 

- 

11.2 Identify Risks 
11.3 Perform 
Qualitative Risk 
Analysis 
11.4 Perform 
Quantitative Risk 
Analysis 
11.5 Plan Risk 
Responses 

12. Project 
Procurement 
Management 

- 12.1 Plan 
Procurements 

12.2 Conduct-
Procurements 

12.3 Administer-
Procurements 

12.4 Close 
Procurements 
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Table 2 
 

PMI® Program Management Process Groups and Knowledge Areas [12] 
 

- Program Management Process Groups and Knowledge Area Mapping 

Knowledge Areas 
Initiating-

Process 
Group 

Planning- 
Process Group 

Executing- 
Process Group 

Monitoring & 
Controlling Process 

Group 

Closing-
Process 
Group 

4. Program 
Integration 
Management 

4.1 Initiate-
Program 

4.2 DevelopProgram 
Management Plan 

4.4 Direct and 
Manage Program 

4.6 Monitor and Control 
Program Performance 

4.8 Close 
Program 

4.3 Develop Program 
Infrastructure 

4.5 Manage Program 
Resources 

4.7 ManageProgram 
Issues 

5. Program Scope 
Management 

- 5.1 Plan Program scope 5.6 Manage Program 
Architecture 

5.8Monitor and Control 
Program Scope 

- 

5.2 Define Program Goals 
and Objectives 

5.7 Manage 
Component 
Interfaces 5.3 Develop Program 

Requirements 
5.4 Develop Program 
Architecture 
5.5 Develop Program WBS 

6. Program Time 
Management 

- 6.1 Develop Program 
Schedule 

- 6.6 Control Schedule - 

7. Program Cost 
Management 

- - - - - 

8. Program 
Quality 
Management 

- - - - - 

9. Program 
Human Resource 
Management 

- - - - - 

10. Program 
Communications 
Management 

- 10.1 Plan Communications 10.2 Distribute 
Information 

10.3 Report Program 
Performance 

- 

11. Program Risk 
Management 

- 11.1 Plan Program Risk 
Management 

- 11.5 Monitor and 
Control ProgramRisks 

- 

11.2 Identify Program Risks 
11.3 Analyse Program Risk 
11.4 Plan Program Risk 
Responses 

12. Program-
Procurement 
Management 

- 12.1 Plan 
ProgramProcurements 

12.2 
ConductProgram-
Procurements 

12.3 
AdministerProgram-
Procurements 

12.4 Close 
Program-
Procurements 

13. Program-
Financial 
Management 

13.1 Estab-
lishProgram 
Financial 
Framework 

13.2 DevelopProgram 
Financial Plan 

- 13.5 Monitor and 
Control Program 
Financials 

- 

13.3 EstimateProgramCosts 
13.4 Budget ProgramCosts 

14. Program-
Stakeholder 
Management 

- 14.1 Plan Program-
Stakeholder Management 

14.3 EngageProgram-
Stakeholders 

14.4 Manage Program-
StakeholderExpectations 

- 

14.2 IdentifyProgram-
Stakeholders 

15. Program 
Governance 

- 15.1 Plan and Establish 
Program Governance 
Structure 

15.4 Approve 
Component 
Installation 

15.5 Provide Governance 
Oversight 

15.8 Approve 
Component 
Transition 

15.2 Plan for Audit 15.6 Manage Program 
Benefits 

15.3 Plan Program Quality 15.7 Monitor and 
Control Program 
Changes 
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The following table shows the corresponding overview in ISO 21500. There are 
additional knowledge areas for stakeholder management and communication, and the 
knowledge area for resources extends the knowledge area of human resource management in 
PMBOK.® Regarding the boxes we meet gaps as in PMBOK®. 

 
Table 3 

 
ISO 21500 Project Management Process Groups and Knowledge Areas [4] 

 
Process Groups 

Subject Groups Initiating Planning Implementing Controlling Closing 
Integration Develop 

Project 
Charter 

Develop Project 
Plans 

Direct Project 
Work 

Control Project Work Close Project 
or Phase 

Control Changes CollectLessons-
Learned 

Stakeholder Identify-
Stakeholders 

- Manage 
Stakeholders 

- - 

Scope - Define Scope - ControlScope - 
Create WBS 
Define Activities 

Resources Establish 
Project Team 

Estimate Resources Develop Project 
Team 

Control Resources - 
Define Project 
Organization 

Manage Project Team 

Time - Sequence Activities - Control Schedule - 
Estimate Activity 
Durations 
Develop Schedule 

Cost - EstimateCosts - ControlCosts - 
Develop Budget 

Risk - Identify Risks TreatRisks ControlRisks - 
Assess Risks 
 

Quality - Plan Quality Perform Quality 
Assurance 

Perform Quality 
Control 

- 

Procurement - Plan Procurement Select Suppliers AdministerContracts - 
Communication - Plan 

Communications 
Distribute 
Information 

Manage 
Communications 

- 

 
ISO 21500 is mainly as incomplete as PMBOK® and a corresponding new ISO standard 

on program and portfolio management is missing. And the PMI® Guide on Program 
Management is not strong enough to support project management in many aspects. 

Compared to these situation OGC standards are better. The integration of portfolio, 
program and project management is much stronger here – as shown in the P3O approach for 
example. [13] 

Derived from the OGC approach the following table shows components of an integrated 
project, program and portfolio management. Human resource management for example we need 
at all levels – on the portfolio level we need strategic human resource management – on the 
project level we must install and develop human resources according to the HR strategies. 

We need integrated information, knowledge, and communication management on all 
levels – there must be a transfer of lessons learned beyond projects. We need a well-developed 
communication and information culture in an organization as a backbone for project 
management. We need an integrated quality management for projects based upon strategic 
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quality management and management responsibility and management commitment as 
mentioned above – core issues of ISO 10006. 

We must integrate environmental management and social responsibility in project 
management. That cannot be done only at the project level – the mission statements of an 
organization on social responsibility and environmental protection are the starting points that 
shape project management. 

And finally most aspects of organizational development and change management must 
integrate project, program, and portfolio management. 

 
Table 4 

 
Components of an integrated project, program and portfolio management developed  

by the authors based upon [13] 
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Strategic 
Risk 
Manage-
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Strategic 
HR 
Manage-
ment 
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Manage-
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P
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P

ro
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ct
 

Manage-
ment of 
Risks in 
Projects 

Install and 
develop 
Human 
Resources

Quality 
Manage-
ment in 
Projects 

Manage 
Changes 

Manage 
Human 
Resources

Quality 
Control 

 
The integration can be supported by object role modeling as discussed in [14], [16], [17]. 

 
 

3. Conclusion 
 

Today standards in project management are incomplete, fuzzy and mostly isolated. 
Standards in project management must be closely linked to program and portfolio 

management. Finally a full integration of portfolio, program, and project management standards 
is the best solution. 

Standards in project management must integrate standards like ISO 14000, ISO 26000, 
ISO31000, and others. 
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Strong concepts and methods like object role modeling can support the development of an 
integrated project management. 
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Abstract 
 

The first step in project risk management is to identify the risks that are present in your 
project with following risk measurement and management. This paper deals with special risk: 
foreign exchange risk management. The world financial crisis started in 2008 has again put on 
the agenda the question of foreign exchange risk management and not only at transnational 
companies, but also at smaller companies. The importance of managing foreign exchange risk 
has increased at the first stage, when company existence is only on the paper as a project, due to 
the instability all over the world. Risk management is especially actual nowadays, when the 
future of world dominant currencies: USD and EUR, GBP and JPY is under the question. 

The purpose of this research is by analysing different issues relating to the measurement 
and management of foreign exchange risk exposure to define an approach to the management of 
foreign exchange risk in projects by emphasising the Baltic States case. 

To achieve the purpose the following tasks were conducted: 
1. Analysis of the theoretical aspects of the measuring and managing currency risk 

exposure. 
2. Designing a hedging strategy for project managers. 
3. Clarifying firm’ attitudes towards foreign exchange risk management in the Baltic 

States. 
4. Development of recommendation for an approach to the management of foreign 

exchange risk in projects. 
 

During development of the paper the generally accepted qualitative and quantitative 
methods of economic research were used. 
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Introduction 
 

Since mid-2007, currency markets have become more volatile due to the financial 
crisis in 2008 and the euro crisis in 2011. The collapse and breakup of the euro is now a 
serious possibility. If it happens, it will almost certainly be followed by explosive currency 
devaluations in most of the euro zone, followed by huge pressure on governments to 
introduce protective tariffs and the effective end of the single European market, one of the 
greatest achievements of post-war Europe. Generally, risk contribution from unhedged 
currency exposures will be higher than it has been in the past. For this reason, currency risk 
management may be more of a priority than ever. That is why as firms as financial 
institutions have tended to take a more proactive approach to the management of foreign 
exchange positions in recent years by separately identifying and managing currency 
exposures, starting already from project risk management. This partly reflects a trend 
towards greater diversification of underlying asset positions across international markets. 
This is essentially because unmanaged currency exposure has a zero expected return in the 
long term but adds volatility to reported returns in the meantime, however, many companies 
do not seek to manage currency risk at all. 

 
Project risk management is a complicated and difficult task. Varieties of hedging 

techniques are available, but before a firm use them: 
1) It must decide on which exposures to manage. 
2) If foreign exchange risks are to be managed, they must first be quantified. 
3) Once the firm has determined the exposure position it intends to manage, how should 

it manage that position? 
 

The object of this paper is project foreign exchange risk management. 
The purpose of this research is by analysing different issues relating to the measurement 

and management of foreign exchange risk exposure to define an approach to the management of 
foreign exchange risk in projects by emphasising the Baltic States case. 

To achieve the purpose the following tasks were conducted: 
1. Analysis of the theoretical aspects of the measuring and managing currency risk 

exposure. 
2. Designing a hedging strategy for project managers. 
3. Clarifying firm’ attitudes towards foreign exchange risk management in the Baltic 

States. 
4. Development of recommendation for an approach to the management of foreign 

exchange risk in projects. 
 

Chapter1 explores issues relating to the identification, measuring and managing currency 
risk exposure, by examining the general concept of exposure and by designating the 
management strategy. Chapter 2 explores firms’ attitudes towards foreign exchange risk 
management during last year’s and future tendencies in the Baltic States, by developing an 
approach to the management of foreign exchange risk in projects. 

During development of the paper the generally accepted qualitative and quantitative 
methods of economic research were used. 
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1. Exchange Rate Risk 
 
 

1.1. Necessity of Foreign Exchange Exposure Management 
 

Many firms refrain from active management of their foreign exchange exposure, even 
though they understand that exchange rate fluctuations can affect their earnings and value. They 
make this decision for a number of reasons: 

1. Firms’ managers do not understand why and how to manage foreign exchange 
exposure, considering financial derivatives as speculative or they argue that such 
financial manipulations lie outside the firm's field of expertise. 

2. Impossibility of measurement, considering currency exposure management too 
complex. 

3. Considering that netting is enough a hedge for a firm, by covering imports or exports 
transactions, and foreign subsidiaries finance in local currencies. 

4. Denying any exchange risk because it does all its business in home currency. 
 

All mentioned reasons could be counter – argumented. In its broadest sense, foreign 
exchange risk refers to events abroad that affect the net income of a domestic firm. These 
could include, for example, a recession in a foreign market that adversely affects sales of 
domestic vendors to foreign buyers. Such a recession can affect not only the domestic 
vendor, but also the vendor’s suppliers who may operate only in the domestic economy. In 
this sense, foreign exchange risk can affect nearly all firms in a global economy. Taking 
into account that foreign exchange market activity became more global, with cross-border 
transactions representing 65% of trading activity in April 2010, while local transactions 
account for 35%, risk management question become more actual. The percentage share of 
the US dollar has continued its slow decline witnessed since the April 2001 survey, while 
the euro and the Japanese yen gained relative to April 2007. Among the 10 most actively 
traded currencies, the Australian and Canadian dollars both increased market share, while 
the pound sterling lost ground and the Swiss franc declined marginally. The market share of 
emerging market currencies increased, with the biggest gains for the Turkish lira and the 
Korean won. [5] 

The general concept of exposure refers to the degree to which a firm is affected by 
exchange rate changes. The impact can be measured in several ways, by using: 

 Accounting approach; 
 Economic approach. 
 

The tree basic types of exposure are: 
 Accounting exposure; 
 Operating exposure; 
 Transaction exposure 

 
Economic 
exposure 

 

Accounting exposure (Translation) – changes in the book value of balance sheet assets 
and liabilities and income statement items that are caused by an exchange rate change. 

Exchange rate change occurs impacts balance sheet assets and liabilities and income 
statement items that already exist. The measurement of accounting exposure is retrospective in 
nature as it based on activities that occurred in the past. 

Results: Paper only. 
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Operating exposure – changes in the amount of future operating cash flows (its future 
revenues and costs) caused by an exchange rate change. 

Exchange rate change occurs impacts: 
1. Revenues and costs associated with future sales. 
2. Any company whose revenues or costs are affected by currency changes, even it is 

a purely domestic corporation and has all its cash flaws denominated in home 
currency. 

 

The measurement of operating exposure is prospective in nature as it is based on future 
activities. 

Results: 
1) Firm’s future competitive position; 
2) Real. 
 

Transaction exposure – change in the value of outstanding foreign currency-denominated 
contracts that are caused by an exchange rate change. 

Exchange rate change occurs impacts: 
1. Contractually-binding future foreign currency-denominated cash inflows and 

outflows. 
2. Contracts already entered into, but to be settled at a later date. 
 

The measurement of transaction exposure is prospective in nature as it is based on future 
activities. 

Results: 
1) Firm’s future competitive position. 
2) Real. 
 

Economic exposure is based on the extent to which the value of the firm – as measured 
by the present value of its expected future cash flows – will change when exchange rate change. 
Economic exposure can be separated into two components: transaction exposure and operating 
exposure. 

Economic exposure can be separated into two components: transaction exposure and 
operating exposure. The firm faces operating exposure when it makes investments. These 
investments include new-product development, a distribution network, foreign supply contracts 
and so on. Transaction exposure arises later on and only if the firm’s commitments lead it to 
engage in foreign currency-denominated sales or purchases. [3] 
 
 

1.2. Hedging Strategy for Project Managers 
 

An essential intergradient in any successful hedging project is for the firm to specify 
operational set of goals for those involved in exchange risk management. Failure to do so 
can lead to possibly conflicting and costly actions on the part of employees. Although many 
firms do have objectives, their goals are often sufficiently vague and simplistic as to 
provide little realistic guidance to managers. Often managers must challenge with dilemma 
of choosing between the goals of increased profits and reduced exchange losses. Moreover, 
reducing translation exposure could lead to an increase in transaction exposure and vice 
versa. What tradeoffs, if any, should a manager be willing to make between these two types 
of exposure? 
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These and similar questions demonstrate the need for a coherent and effective strategy. 
The following elements are suggested for an effective exposure-management strategy: 

1. Determine the types of exposure to be monitored. 
2. Formulate corporate objectives and give guidance in resolving potential conflicts in 

objectives. 
3. Ensure that these corporate objectives are consistent with maximising shareholder 

value and can be implemented. 
4. Clearly specify who is responsible for which exposures, and detail the criteria by 

which each manager is to be judged. 
5. Make explicit any constraints on the use of exposure-management techniques, such as 

limitations on entering into forward contracts. 
6. Identify the channels by which exchange rate considerations are incorporated into 

operating decisions that will affect the firm’s exchange risk posture. 
 

Develop a system for monitoring and evaluating exchange risk management activities. 
(Most of the elements are suggested in Evans T. and Folks W. [1]) 

 

Objectives 
The usefulness of a particular hedging strategy depends on both acceptability and quality. 

Acceptability refers to approval by those in the organization who will implement the strategy, 
and quality refers to the ability to provide better decisions. To be acceptable, a hedging strategy 
must be consistent with top management’s values and overall corporate objectives. In turn, these 
values and objectives are strongly motivated by management’s belief about financial markets 
and how its performance will be evaluated. The quality, or value to the shareholders, of a 
particular hedging strategy, therefore, related to the congruence between those perceptions and 
the realities of the business environment. [3] 

The most frequently occurring objectives, explicit and implicit, in management behaviour 
include the following: 

1. Minimise translation exposure. This common goal necessitates a complete focus on 
protecting foreign currency-denominated assets and liabilities from changes in value 
due to exchange rate fluctuations. Given that translation and transaction exposures are 
not synonymous, reducing the former could cause an increase in the latter (and vice 
versa). 

2. Minimise quarter-to-quarter (or year to year) earnings fluctuations owing to exchange 
rate changes. This goal requires a firm to consider both its translation exposure and its 
transaction exposure. 

3. Minimise transaction exposure. This objective involves managing a subset of the 
firm’s true cash flow exposure. 

4. Minimise economic exposure. To achieve this goal, a firm must ignore accounting 
earnings and concentrate on reducing cash flow fluctuations stemming from currency 
fluctuations. 

5. Minimise foreign exchange risk management costs. This goal requires a  
firm to balance off the benefits of hedging with its costs. It also assumes risk 
neutrality. 

6. Avoid surprises. This objective involves preventing large foreign exchange losses. [6] 
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The most appropriate way to rank these objectives is on their consistency with the 
overarching goal of maximising shareholder value. To establish what hedging can do to 
further this goal, we must consider total risk. Total risk tends to adversely affect a firm’s 
value by leading to lower sales and higher costs. Consequently, actions taken by a firm that 
decrease its total risk will improve its sales and cost outlooks, thereby increasing its expected 
cash flows. 

Reducing total risk can also ensure that a firm will not run out of the cash to fund its 
planned investment program. Otherwise, potentially profitable investment opportunities may be 
passed up because of corporate reluctance to tap the financial markets when internally generated 
cash is insufficient. [2] 

To the extent that earnings fluctuations or large losses can adversely affect the company’s 
perceptions in the minds of potential investors, customers, employees, and so on, there may be 
reason to also pay attention to Objectives 2 and 6. However, despite these potential benefits, 
there are likely to be few, if any, advantages to devoting substantial resources to managing 
earnings fluctuations or accounting exposure more generally (Objectives 1 and 3). To begin, 
trying to manage accounting exposure is inconsistent with a large body of empirical evidence 
that investors have the uncanny ability to peer beyond the ephemeral and concentrate on the 
firm’s true cash flow generating ability. In addition, whereas hedging can dampen balance sheet 
gains and losses, operating earnings will also fluctuate in line with the combined and offsetting 
effects of currency changes and inflation. Further, hedging costs themselves will vary 
unpredictably from one period to the next, leading to unpredictable earnings changes. Thus, it is 
impossible for firms to protect themselves from earnings fluctuations due to exchange rate 
changes except in the very short run. 

In the next chapter the authors consider firms’ attitudes towards foreign exchange risk 
management during last year’s and future tendencies in the Baltic States. 
 
 

2. Companies’ Attitudes towards Foreign Exchange Risk Management in the 
Baltic States 

 
From 1999 (by the introduction of the euro) most firms have adopted a more 

conservative/less dynamic approach to foreign exchange risk management. A number of the 
firms’ treasurers interviewed by the ESCB study group (The study of the Market Operations 
Committee (MOC) of the ESCB was conducted by a working group involving representatives 
from the ECB and from NCB’s) reported that their firms’ senior management was increasingly 
risk-averse. [4] They have clearly refocused on the firms’ core business, while their propensity 
for market risk has declined substantially. In the next table the authors analyse the Baltic States 
companies’ sensitivity to the foreign exchange risk and risk management concepts in these 
companies, by analysing annual reports, NASDAQ OMX RIGA stock exchange information, 
and interviews with companies’ managers and unpublished information. 
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Table 1 
 

Baltic States companies’ sensitivity to the foreign exchange risk and risk  
management concepts in these companies [7-38] 

 

Company Country Sensitivity to the foreign  
Exchange risk 

Risk management explanation 
in concert with the annual 
reports of the companies 

AS Silvano 
Fashion 
Group 

Estonia The group is exposed to Exchange rate 
risk rising from revenues and operating 
in the EUR, LVL, LTL, RUR, BYR. 

The group does not use 
derivatives for hedging the risk. 

Tallink grupp Estonia The group is exposed to Exchange rate 
risk rising from revenues and operating 
in the US dollar(USD), Swedish crown 
(SEK) and Latvian lats (LVL). 
Exposure to USD results from the 
purchase of ship fuel and insurance and 
exposure to SEK and LVL arises from 
the fact as these are the operational 
currencies on some routes. 

Tallink seeks to minimize 
currency risk by using derivative 
instruments (currency forward 
contracts and currency swaps), 
and matching foreign currency 
inflows with outflows. 

Tallinna 
Kaubamaja 

Estonia To manage foreign currency risk of the 
Group, most of the contracts are 
denominated in EUR. The Group does 
not have any financial assets and 
liabilities in currencies that are not tied 
to the euro. All important long-term 
loan agreements have been concluded 
in Euros; therefore they are treated as 
liabilities free of foreign currency risk. 

The Group estimates that the 
risks arising from changes in the 
foreign currency risk and the 
need to manage foreign currency 
risks to be minimal. 

AS Tallinna 
Vesi 

Estonia Most of Company’s international 
purchases are made in Euros and the 
proportion of purchases in other 
currencies in less than 1%. 

Because of the small proportion 
of purchases in other currencies 
Company considered is 
unnecessary to undertake special 
activities to minimize this 
currency risk. 

TEO LT Lithuania The Group operates internationally and 
is exposed to foreign exchange risk 
arising from various currency 
exposures, primarily with respect to 
Euro (EUR), US Dollar (USD) and 
Special Drawing Rights (XDR). 
Foreign exchange risk arises from 
future commercial transactions, 
recognised assets and liabilities. 

The Group manages foreign 
exchange risk by minimising the 
net exposure to open foreign 
currency position. Substantially 
all the Group’s trade payables 
and trade receivables are short-
term and in addition revenues and 
expenses in foreign currencies are 
insignificant as compared to 
those in Lithuanian Litas. 

Trigon Pro-
perty Deve-
lopment 

 Group’s assets and liabilities are 
nominated in Euros. 

The group does not use 
derivatives for hedging the risk. 
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Company Country Sensitivity to the foreign  
Exchange risk 

Risk management explanation 
in concert with the annual 
reports of the companies 

Ūkio bankas Lithuania Group’s assets and liabilities are 
nominated in USD and UAH. 

To manage currency risks, the 
Group uses a system of limits 
imposed on individual positions 
and portfolios. 

Utenos 
Trikotažas 

Lithuania The Group has subsidiary office in 
Ukraine.UAH 
strengthening/weakening by 10 per 
cent against EUR would 
increase/reduce the Group’s net loss by 
LTL 2.000. thousand (2009) 

Foreign Exchange risk for the 
Company’s activity is reduced by 
matching sales transactions and 
accounts receivable dominated in 
Euros to purchase transactions, 
accounts payable and borrowings 
denominated in euro. 

Viisnurk Estonia Group’s assets and liabilities are 
nominated in EUR, SEK, LVL and 
UAH. 

Currency exchange risk is low 
because most of the contracts 
have been concluded in euros.  

Vilkyškiu 
pienine 

Lithuania The main part of the Company’s 
transactions is denominated in LTL and 
EUR. 

Foreign exchange risk is 
insignificant. 

Vilniaus 
baldai 

Lithuania The main part of the Company’s 
transactions is denominated in LTL and 
EUR. 

Foreign exchange risk is 
insignificant. 

Šiauliu 
bankas 

Lithuania The presumable FX rate change creates 
impact on the Bank’s annual profit and 
makes LTL 91 thousand (2009) 

The Group and the Bank 
monitors the foreign currency 
risk by calculating open currency 
position. Group’s net open 
position in 2009 was – 0.31%. 

Sanitas Lithuania Total impact on net profit by expected 
LTL/PLN rate fluctuation +/-10%, 
PLN/USD rate fluctuation +/-10%, 
PLN/EUR +/-10% is 17100 LTL 
(2009) 

The Group and the Company 
seeks to mitigate the effect of its 
structural currency exposure by 
keeping the assets and the 
liabilities denominated in the 
same currency, which is the 
functional currency for each 
individual entity. 

SF Tehnika 
AS 

Latvia The Group operates internationally and 
is exposed to foreign currency risk 
mainly arising from U.S. dollar 
fluctuations. 

To manage the foreign currency 
risk arising from future 
commercial transactions and 
recognised assets and liabilities, 
the Group uses forward foreign 
currency contracts. 

Rytu 
skirstomijeji 
tinklai 

Lithuania All monetary assets and liabilities of 
the Group and the Company are 
denominated in LTL or EUR, 
therefore, the Group and the Company 
practically is not exposed to the foreign 
exchange rate risk. 

The Group and the Company do 
not use hedging strategies 
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Company Country Sensitivity to the foreign  
Exchange risk 

Risk management explanation 
in concert with the annual 
reports of the companies 

Rokiškio sūris Lithuania The Company operates internationally, 
however, their exposure to foreign 
exchange risk is set at minimum level, 
and sales outside Lithuania are 
performed mostly in EUR. 

Foreign exchange risk is 
insignificant. 

Premia Foods 
AS 

Estonia The Group tries to avoid large open 
foreign exchange positions. The main 
used currencies are LTL, LVL, SEK 
and EUR. The company is most open 
to the exchange rate fluctuations of 
SEK and LVL. 

The Group has not used any 
financial instruments to secure 
against the foreign-exchange risks 
that may arise from the business 
transactions and assets and 
liabilities in the future. The Group 
does not have significant foreign 
exchange risks. 

Pieno 
žvaigždes 

Lithuania All monetary assets and liabilities of 
the Group and the Company are 
denominated in LTL or EUR. 

Currency exchange risk is low. 

Panevežio 
statibos 
trestas 

Lithuania All monetary assets and liabilities of 
the Group and the Company are 
denominated in LTL or EUR. 

The Group does not use any 
financial instruments to manage 
its exposure to foreign Exchange 
risk. 

Olainfarm Latvia  The Company operates internationally 
in USD and EUR. The company is 
most open to the exchange rate 
fluctuations of USD. 

The Company doesn’t have 
Foreign currency Management 
Policy. 

Nordecon 
International 
AS 

Estonia The bulk of the Group’s operations is 
conducted in Estonia and the financial 
instruments of the Group’s Estonian 
entities are denominated in EUR. 

The Group does not use any 
financial instruments to manage 
its exposure to foreign Exchange 
risk. 

Merko Ehitus Estonia In case of simultaneous devaluation of 
all national currencies by 25%, the 
group would have additional finance 
income of EEK 13 472 thousand, 
including finance income of EEK 115 
311 on the position of EEK, and costs 
of EEK 84 211 thousand on the 
position of LVL and EEK 17 828 
thousand on the position of LTL (2009) 

In order to eliminate foreign 
exchange risk, the proportions of 
assets and liabilities denominated 
in different currencies are 
monitored and key foreign 
contracts and long-term loan 
agreements are preferentially 
concluded in EUR. 

Lietuvos 
dujos 

Lithuania All monetary assets and liabilities of 
the Group and the Company are 
denominated in LTL or EUR. 

The Group does not use any finan-
cial instruments to manage its 
exposure to foreign Exchange risk. 

Invalda Lithuania The Group and the Company do not 
apply any financial means allowing to 
hedge foreign currency risks, because 
these risks can be considered as 
insignificant. 

The Group‘s and the Company‘s 
policy is related to matching of 
money inflows from the most 
probable potential sales with 
purchases by each foreign 
currency. 
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Company Country Sensitivity to the foreign  
Exchange risk 

Risk management explanation 
in concert with the annual 
reports of the companies 

Harju elekter Estonia The Group operates in EUR and LTL. All existing long-term loan and 
finance lease contracts have been 
made in EUR or the functional 
currency of the relevant Group 
company. 

Grindeks Latvia The Company faces foreign currency 
risk on contracts that are denominated 
in RUB. 

The Company does not use any 
financial instruments to manage 
its exposure to foreign Exchange 
risk. 

Grigiškes Lithuania The Group faces foreign currency risk 
on purchases and borrowings that are 
denominated in currencies other than 
Litas and EUR. 

The Group does not use any 
financial instruments to manage 
its exposure to foreign Exchange 
risk. 

Express grupp Estonia The groups settlements in significant 
amounts are made in EUR, a smaller 
extent in Russian roubles, SEK, LTL 
and LVL, and in insignificant amounts 
in UAH. 

The group does not have any 
significant amounts exposed to 
foreign exchange risk.The group 
does not use derivatives for 
hedging the risk. 

Arco Vara Estonia The Group mostly operates in EUR. Currency risks are hedged by 
performing most transactions and 
signing most agreements and 
contracts in EUR or currencies 
pegged to the euro. 

City service Lithuania The Company’s monetary assets and 
liabilities are denominated in LTL or 
EUR, consequently the management of 
the Company believes that foreign 
exchange risk on EUR is insignificant. 
Total impact on net profit by expected 
EUR rate fluctuation +/-15% will be 
1835 LTL in 2009. 

No instruments were used to 
hedge foreign currency risks. 

Apranga Lithuania The Group operates in Lithuania, 
Latvia and Estonia and accordingly has 
two functional currencies that all are 
pegged to EUR and do not fluctuate 
significantly. 

The Group has a policy to 
synchronize the cash flows from 
expected sales in the future with 
the expected purchases and other 
expenses in each foreign 
currency.  

 
The analysis of the Baltic companies’ foreign exchange risk exposure management 

practice shows that our companies are more passive then active. Foreign exchange risk can be 
managed either passively or actively: 

 Passive hedging programs systematically remove a pre-determined proportion of 
currency risk (e.g., 50%, 75% or 100%). 

 Active hedging programs are designed to manage currency risk in order to add value 
to the overall portfolio. The active currency hedge manager actively increases the 
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hedge ratio applied to currencies that are expected to depreciate, thus protecting the 
investor from exposure to depreciating foreign currencies; and actively reduces the 
hedge ratio applied to currencies that are expected to appreciate, allowing the investor 
to benefit from exposure to those currencies. 

 

Firms’ analysis highlighted that generally managers in our countries do not seek to 
manage currency risk at all. 

Main reasons not to hedge foreign exchange exposure are: 
1. Insignificance of foreign exchange risk, due to the assets and liabilities denomination 

in EUR or currencies hardly pegged to the euro; therefore they are treated as items 
free of foreign currency risk. 

2. The cost of implementing a currency hedge (transaction costs + interest rate 
differential between currencies) may be too expensive versus the expected risk 
contribution from unhedged currency risk. 

3. The risk contribution from unhedged currency exposure is relatively low. 
4. The manager is unable to meet potential negative cash flows which may result from 

the currency hedge. 
5. The manager has a well-informed and strong conviction that the foreign currencies to 

which he has exposure will appreciate versus his base currency. 
 

Bigger companies are not using active risk management mostly due to the first three 
reasons and smaller ones mostly because of the lack of knowledge how to manage risk at all. 

The authors analysed more than 30 Baltic companies and only two of them use external 
methods of risk management, while the majority of companies prefer internal methods. 

The main hedging strategies in our companies are following: 
1. To sign contracts in EUR or other currencies hardly pegged to the euro. 
2. To match assets and liabilities in EUR or currencies hardly pegged to the euro. 
3. To net open foreign currency positions in currencies other then EUR, for example 

USD, UAH. 
4. To limit open positions. 

 
 
Conclusions 
 
I. The first step in project risk management is to acknowledge that such risk does exist and that 

managing it is in the interest of the firm and its shareholders. The next step, however, is 
much more difficult: the identification of the nature and magnitude of foreign exchange 
exposure. In other words, identifying what is at risk, and in what way. 
Determine the types of exposure to be monitored 
 

II. The second step in project risk management is to measure potential foreign exchange 
exposure: to calculate possible losses from unhedged positions. A lot of Baltic companies are 
not using active risk management due to the impossibility of measurement, considering 
currency exposure management too complex. Unfortunately, this is true as in small 
companies as in bigger ones. In reality, risk measurement is not so complicated task, as 
companies could use as qualitative (the risk matrix) as quantitative (VAR) analyses and to 
use consulting firms at the last. 
Measurement of foreign exchange exposure 
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III. The third step in project risk management is to use effective methods of exposure 
management. It is necessary clearly specify who will be responsible for which exposures, 
and detail the criteria by which each manager is to be judged. 
Many Baltic companies’ refrain from active management of their foreign exchange 
exposure, even though they understand that exchange rate fluctuations can affect their 
earnings and value. They make this decision for a number of reasons: 
1. Insignificance of foreign exchange risk, due to the assets and liabilities denomination in 

EUR or currencies hardly pegged to the euro; therefore they are treated as items free of 
foreign currency risk. 

2. Companies’ managers do not understand why and how to manage foreign exchange 
exposure, considering financial derivatives as speculative or they argue that such 
financial manipulations lie outside the firm's field of expertise (mostly in the smaller 
one companies, especially operating in local markets). 

3. Denying any exchange risk because it does all its business in home currency. 
4. Considering that netting is enough a hedge for a firm, by covering imports or exports 

transactions, and foreign subsidiaries finance in local currencies (the most popular). 
 

For effective risk management project risk managers need to: 
 Make explicit any constraints on the use of exposure-management techniques, such as 

limitations on entering into forward contracts. 
 Identify the channels by which exchange rate considerations are incorporated into 

operating decisions that will affect the firm’s exchange risk posture. 
Management of foreign exchange exposure 
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Abstract 
 

In an open global economy, competitiveness lies in the capacity of businesses to create high 
value added goods and services. A move towards innovation-based sustainable growth is therefore 
at the heart of the EU’s response to globalization. In addition to strong financial support, the state 
must assume responsibility for the efficient administration of financial resources, including quality 
of program and project definition and validation. In the frame of EU funding in the Latvia 
government has adapted new laws and created institutions that oversee these funds for reaching 
the objective. In the paper author has analysed the EU funded project practical implementation 
problems and provide suggestions for project implementation process improvement. 
 
 

Introduction 
 

Recipients of funding – both public authorities, public institutions and businesses, is a 
major challenge for financial gain and to promote public welfare. However, the benefits bring 
with them the responsibility for waste and financial records and reports on practical goals. 
Funding Administration requires thorough knowledge and understanding of the law. A growing 
number of mass media and the administration of financial instruments institutional statements 
we hear that a large number of project applications, which is a low quality place. Now that the 
errors and weaknesses in project development and administration are unacceptable, more and 
more to think of an effective system that would be according to the conventional project 
management theory. Such a system would be built at local level, ensuring appropriate project 
specialist, but the program level, i.e. need to improve the administration of financial instruments 
including methodical and regulatory documents update and synchronize project management 
theory to improve the project initiation process and ensure the quality of project applications 
development, thus resulting in an effective and rational use of taxpayers’ money. 

By supply a certain funding available to identified target groups in a fair competition is meant 
(like, for example, via grant schemes). Such supply would have a number of requirements posed on 
its disbursement in a form of guidelines and other instructions ensuring that certain goals set by the 
donor organization are achieved. At the same time the funding organization has to make sure that 
the requirements are realistic and appropriate to the capacities of the target groups. 

By demand an interest of potential beneficiaries in putting forward their projects as 
responding to the calls for proposals is understood. This can be estimated both by the quality as 
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well as the number of the projects received. The quality of the projects proposed would lead to 
achievement of the goals, whereas their number would indicate at whether the supply side has 
taken account of the expectations and capacities of the demand side. 
 
 

The Concept of Project 
 

Would it be development of a program for intervention as a whole or a single project the 
point of reference is the project. It can be defined as a unique activity/measure performed to 
create a unique product or service. It is a unique activity/measure since it has a certain 
beginning and certain ending. The products or services created by the project are unique in a 
sense that they are different from any other products or services delivered elsewhere. 

At the same time program is a set of projects anticipated to achieve certain program 
specific goals. From that respect program as such could also be seen and analysed from the 
project cycle management aspects as a project that is of another scale than the project. 

The project might involve from one to thousands of persons and can last from just a few 
hours to several years. It can involve from a single unit of one organization to a number of 
organizations world-wide. 

Beginning and end are one of the characteristics of the project that allows segregating it 
from the regular activities whether in professional or private life. Thus we can speak about the 
project life is a time span from the project idea to its finalization. During the project life its 
activities and consumption of necessary resources might become very intense at certain times. 
The peak time is usually the implementation phase. This allows for further dividing the project 
life into certain periods altogether referred as a project life cycle. 

 

 
 
Figure 1. Project scope. Direct project goals – time, cost, performance [1] 
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The basic parameters characterizing the project are: time, resources and quality. 
Shenkar, Levy, and Dvir (1997) have concluded that project successes have four dimensions 
(see Figure 1) [1]. 

Project Cycle Management (PCM) is an important point of exit for planning both 
programs and projects. The session covers the aspects of PCM that are common for both as well 
as that are different.  Patel and Morris have stated that "The life cycle is the only thing that 
uniquely distinguishes projects from non-projects" [2]. PCM is a participatory approach which 
enables stakeholders to undertake joint and transparent planning, decision taking and control of 
a project as well as a program as a whole. 

The method provides for: 
 systematic analysis of the situation in which the intervention is to occur, to provide an 

understanding of the context and the inter-relationships involved; 
 transparent identification and assessment of alternative measures, leading to the 

selection of the preferred interventions; 
 scheduling of measures and the provision of the necessary resources leading to the 

attainment of the intended objectives. 
 

Provided it is applied flexibly and on the basis of genuine participation, this planning 
method can provide a framework within which to achieve: 

 active involvement of stakeholders through team working and a clearly structured and 
transparent cycle of consensus building and decision taking; 

 identification of significant factors and rational allocation of responsibilities, leading 
to realistic planning, accountability, ownership and sustainability; 

 tools for feedback through monitoring and evaluation. It is hence dynamic, 
adjustable, and capable of steering a project to a successful conclusion in changing 
circumstances. 

 

The method provides tools for four stages of the project development and implementation 
cycle: 

 Analysis (sectors, participants, problems) 
 Decision taking (analysis of alternatives, decision taking) 
 Planning synthesis (Project Planning Matrix) 
 Implementation (Plan of Operations) 
 

PCM principles: 
 Project cycle stages – structural decision making, based on sufficient information 
 Client – oriented approach – involvement of stakeholders in the decision making 

process 
 Logical approach to planning – comprehensive and integrated analysis 
 Sustainability – a mechanism to ensure a lasting positive impact 
 Integrated approach – vertical integration and standardized documentation 
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The main documents in the PCM are [3]: 
 

 
Figure 2. EU funded project life cycle [3] 
 
 
Programming Period 2007-2013 
 

Latvia as the Member State of the European Union (EU) implementing the EU regional 
policy uses financial assistance provided by the EU for economic and social development. 
Largest financial instruments within the framework of which Latvia receives financial 
assistance are the EU funds: European Regional Development Fund (ERDF), European Social 
Fund (ESF) and Cohesion Fund (CF), the management of which in Latvia is ensured by the 
Ministry of Finance. In addition, Latvia also receives financial resources within the framework 
of the European Community initiatives EQUAL and INTERREG, as well as other EU financed 
programmes. In the programming period 2007-2013 the assistance to agriculture and fisheries 
sectors is coordinated by the Ministry of Agriculture by means of administrating European 
Agricultural Guidance and Guarantee Fund (EAGGF) and European Agricultural Fund for 
Rural Development (EAFRD). According to the decision of the Council of the EU on long-term 
financial framework for 2007-2013, Latvia has received EUR 4.53 billion (EUR 
4’530’447’634) for achievement of Cohesion Policy2goals through acquisition of the EU funds 
(ERDF, ESF and CF) [4]. 

The capacity of member states and their regions to absorb such large-scale transfers in a 
productive way is in fact an issue occasionally investigated and questioned. Different evaluation 
studies and reports have been prepared and published by the European Commission or by 
consultants working in charge of the Commission that focus on the question whether the main 
goal of EU structural policy – economic and social cohesion, real convergence between Member 
States and their regions – is taking place at all. 
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Absorption problem is usually defined as the case when any recipient country/ region fails 
to achieve 100 percent of its target value programmed a priori. That means the administrative 
capability of a country or a region to deliver and implement the given operational program is 
not perfect. Certainly, this approach is strictly input-oriented, ignoring the original idea behind 
regional policy with the goal of economic convergence. 

Key national medium-term programming document for 2007-2013 is the National 
Strategic Reference Framework prescribing common EU fund acquisition strategy, but 
programming documents are made of three Operational Programmes and Operational 
Programme Complements with the help of which EU fund investments are managed in 
Latvia. 

The efficient use of these funds requires that effective and reliable management and 
financial control structures are in place to foster sound implementation throughout the entire 
Project cycle – from the feasibility assessment and project design to tendering and contracting 
until ex ante and ex-post control and evaluation. Latvia is not able to reap the full benefits of 
this assistance because of critical weaknesses in administrative and judicial capacity, be it at 
local, regional or central level. The Bulgarian public administration suffers from a high turnover 
of staff, unattractive salaries which create opportunities for corruption, and outdated, centralized 
procedures. In particular hesitation to use enforcement powers to remedy irregularities and fraud 
by immediate recoveries or other protective measures and the de facto non-independence of the 
national audit authority. 

In the programming period 2007-2013 the EU fund assistance is mainly directed to 
public education, technological distinction and flexibility of enterprises, as well as 
development of science and research to facilitate knowledge-based national economy and 
strengthen other pre-conditions for sustainable economic development and living conditions 
in Latvia in general (to achieve average development indicators in the EU Latvia through 
acquisition of the EU funds has to implement national development strategy prescribed in the 
National Development Plan. Priority of the national development strategy is educated, 
creative and enterprising man, but the key goal is national economy based on education, 
science and competitive enterprises) [5]. 
 
 
Research 
 

The study was conducted from August 2011 until 2011 December through interviews and 
discussion techniques. The study shows Latvian local municipality specialists who are involved 
in the elaboration and implementation of EU funded projects opinion on the practical aspects of 
project implementation, problems and possible solutions to improve the management of EU 
funds. Study results were discussed with the specialists of EU fund administering authorities, 
and complemented with new solutions. 

The study aims to identify challenges and find the best solutions for the administration of 
EU funds: 

 identify best practices and operational improvement opportunities; 
 define the potential challenges and best practices to address them; 
 prepare proposals for EU funds management process improvement for responsible 

authorities and the managing authority. 
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Guidelines, methodologies, procurement 
 

The research reveals that EU funds Managing Authority of the Republic of Latvia needs 
to develop a clear and unambiguous guidelines and methodologies in order to avoid a 
discussions and interpreting provisions. Simplification to avoid the situation (performance) 
options that do not provide guidance to the objective – to clarify legislative framework for the 
application, the same guidelines need to be explained and interpreted. 

There is urgent need to develop guidelines or a methodology for evaluation of public 
procurement, which is under the Law on Public Procurement thresholds: 

 a brief explanation; 
 sample documentation. 
 

Although the legislation does not require the application of procurement which are below 
the thresholds set out in the Public procurement law, meanwhile in the Audit Authority audit 
reports has been included suggestions to assess the requirements below threshold procurements 
and ask for documentation of actions. At the same time, now each of the liaison bodies have a 
different evaluation approach of "below threshold" procurement documentation, because there 
is no common methodology or guidelines that provide a clear description of the conduct of such 
procurement evaluation. The Managing Authority has developed the methodology and 
guidelines explained solely by public procurement law, but does not clearly define the 
procedure in cases where the procurement not covered by the Public procurement law. 
 
 

Non-compliances. Inappropriate recovery of expenditure 
 

 it is necessary to disclose and publish the audit reports so the beneficiaries also may be 
aware of mistakes and failures, which could serve as a deterrent to reduce non-
compliance (possible to publish the results in EU funds information system and webpages 
of EU funds administration institutions). 

 audit plans should be made public or sent to the intermediate bodies and responsible 
institutions to plan their work. There is often the five audits at the same time, or even 
more (National Audit Authority, the State Treasury’s certification audit, controls of State 
Audit Office, EU audits, etc.) for a single project. 

 at the same time it is essential to ensure the application of the Administrative Procedure 
Act, for example, a decision of non-compliance and non-conforming recovery of 
expenses is being developed as a by-law (as opposed to correspondence letter), together 
with the appeal procedure and deadlines. 

 the decision on non-compliance and non-conforming recovery of expenses can be combined 
with an inspection report, if the discrepancy is detected on-the-spot checks at the time. 

 
 

Payment requests and reports evaluation, detail of inspection and audits 
 

 it is necessary to unify the form of payment request submission plan by including it in the 
Cabinet of Ministers Regulations as attachment, at the same time there is subject to 
different forecasts of payment claims (payment requests to the schedule) forms and 
approaches to filling it, which confuses the beneficiaries; 

 encourage certifying authority as a payment institution to enable the adoption of 
intermediate bodies submitted payment requests with electronic signatures, today the 
authorities received requests for payment should be printed and then submitted to the 
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certifying authority. At the same time the certification authority does not rely on 
management information system in addition to the information available and requested to 
submit the draft agreement and copies of amendments; 

 during the discussion with intermediate bodies and responsible institutions, and also with 
the recipient of representatives emphasized the role of electronic communication and the 
importance of communication with the beneficiaries, by providing a small correction of 
deficiencies by means of electronic communication. It is recommended to support the 
payment request and attachments submission with a secure electronic signature, which is 
currently still reluctant to use in administration institutions. Such good practice should be 
encouraged in all institutions involved in the EU funds project management; 

 for maximum ease of monitoring and control process, the inspection may be carried out in 
collaboration with other institutions (the State Administration Structure Law paragraph 
No. 54) [6]; 

 if the beneficiary shall submit a VAT reports it’s necessary that State income service 
collaborate with the intermediate bodies and carry out a joint inspection on the project 
implementation site. 

 
 

Communication with the Managing Authority 
 

 it is essential to ensure productive dialogue where both parties are sufficiently informed 
of the nature of the problem. 

 provide a “one stop” principle for the introduction of Managing Authority, to promote the 
function and continuity of knowledge when staff are replaced or sacked. 

 as a result of discussions, liaison bodies pointed out that often Managing Authority 
requires urgent information previously already given to another employee or has 
repeatedly analysed on quarterly or semi-annual monitoring reports of the EU funds. 

 staff competence and professionalism in information requests. Often, information must be 
redundant or doubled (data table format, the staff lack of understanding about what 
exactly information is needed). 

 requests of information are often used by incorrect terminology. 
 encourage Managing Authority coordination processes more developed to ensure the 

leading role, rather than coordinating. 
 responsibility to evaluate attracted managing specialist expertise, qualifications and 

experience in project supervision and/or the administration in determining the desirable 
experience in project management at least 5 years. 

 ensure appropriate communication and information coordination between the managing 
authority departments, avoiding the point of view of interpretation. 

 
 

Communication with the society 
 

Given the fact that the quarterly and annual EU funds monitoring reports are voluminous, 
hidden and not easily found in the public domain, it is necessary to communicate with the 
society, explaining the contribution of EU funds in the Latvian economy, providing a short and 
understandable information published in the EU funds administration institutions web pages 
about the EU funded projects results once a month (quarter, half of the year?): 

 each institution has an A4 page; 
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 positive Examples; 
 the main results; 
 analysis; 
 regular publication at the national level, such as annexes to the newspaper once a year. 

 
 

Construction process 
 

Administration process requires careful construction works and the quality of supervision 
in the building inspection disposal is rapidly falling in the construction and repair quality. 
According to the Construction Law Section No. 7 [7], and the Local Governments law section 
No. 15 [8], municipality are responsible for construction control and participants involved 
(customer, builder, contractor, etc.) comply with building laws and regulations governing the 
construction process and ensure the rule of law in its administrative territory within the local 
autonomous function. Unfortunately, local government has lack of financial resources for 
additional building inspectors, if the project has already been purchased building inspection 
service. There is need for an independent construction quality and process control. 
 
 

Construction quality control assurance: 
 certification question: State the solution to be developed, how it is possible to withdraw 

the certificate issued within the scope, work with associations, encourage beneficiaries to 
use the contractual right to report poor quality deliverables, eg. detail design, and require 
the performer responsibilities, including financial issues; 

 liability Insurance: update the issue of compulsory insurance for civil designers; 
 municipal construction management expertise and interest in responsibility: Building 

Inspection liquidation remains a matter of control problems must be addressed as a 
separate restoration; 

 the dialogue with the contractors: an urgent meeting with the cooperation of all industry 
professional organizations (discussions need to be artificially as there is unfounded 
increase of construction work costs); 

 resume negotiations on the renewal of Building Inspection to help arrange the 
construction market. 
 

When analysing the results of the discussions on the construction and infrastructure 
projects administration, it was concluded that the responsible authorities need to provide 
obligatory request that infrastructure projects technical documentation (detail design) must be 
submitted along with the project application to ensure the evaluation from the outset (including 
a provision in the legislative framework of the activity implementation): 

 if there are exceptions, they must be clearly defined, such as technologically complex 
objects, which are realized by combining the design and construction (FIDIC Yellow 
Book) or standard projects, which clearly predictable “unit cost” is necessary to fund 
technical assistance (project preparation Fund) or a separate financing of project 
preparation costs; 

 in the new programming period of 2014-2020, evaluate the possibility exclude from 
financing cost of the project preparation. 

 

As there is lack of competencies and knowledge’s in project management especially in 
local government institutions it’s necessary to provide technical assistance to ensure project 
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quality. There is already possible to get technical assistance at the European level. Three 
instruments have been developed by the European Commission together with the European 
Investment Bank (EIB), the European Bank for Reconstruction and Development (EBRD) and 
the Council of Europe Bank (CEB).  Through these financial instruments technical assistance 
will be offered in the management of large projects or financial engineering, ensuring that the 
investments maintain their impact and contribute to the long-term development of regions. 

The three new instruments are: 
JASPERS (Joint Assistance in Supporting Projects in European Regions) – Projects 

falling under this instrument are transport and energy infrastructure projects and energy 
efficiency and renewable energy initiatives, particularly in the assessment of public-private 
partnerships. 

JEREMIE (Joint European Resources for Micro to Medium Enterprises) – Products to 
be developed under this instrument include equity, venture capital, guarantees, loans and 
technical assistance which allow a multiplier effect of the EU funds by using revolving financial 
products instead of grants. Tailored schemes will be designed for SMEs in all sectors in order to 
address access to financial capital. 

JESSICA (Joint European Support for Sustainable Investment in City Areas) – This 
instrument will promote sustainable investment in urban projects through the transfer of  
resources from operational programmes and co-financing can come from local councils, banks, 
pension funds or investment funds. 

These three new instruments can be a way forward of accelerating the modernisation 
process of the Latvia. With these financial instruments, community projects can be realized 
through public-private partnerships which are necessary for developing the competitive edge for 
Latvia and assisting it in claiming its place in the knowledge-based driven EU and global 
markets [9]. 
 
 

Conclusion 
 

In one of the most scathing documents of its type ever drawn up by the European 
Commission, the EU executive arm lists a litany of administrative and judicial failings at the 
local, regional and national levels in Latvia. Latvia itself has to make the commitment to cleanse 
its administration and ensure that the generous support it receives from the EU actually reaches 
its citizens and is not siphoned off by unskilled, unprofessional officials. The study research 
reveals that: 

 There is still lack of professional project managers at local and national levels; 
 There is lack of cooperation between institutions involved in EU funds administration; 
 Audit and monitoring process has been served by too much bureaucracy, as well as 

auditors has different understanding of project management principles in EU funds co-
financed projects; 

 The guidelines and methodical documentations not always correspond to the project 
management theory or they are unclear and have interpreting provisions. 

 The EU funds administrating institution internal and external communication is 
ineffective. 
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To put it simply, the recipient country or region may lack administrative capacity 
(sufficient number of personal and staff) and experienced management capacity. As a result, 
they cannot devote all the external funds for actual productive capital investment. 

These problems can be solved in the longer term by improvements in bureaucratic 
efficiency (increased technical efficiency program administration, training, exchange and 
networking of fund management experiences and good practices, etc.). Nevertheless, 
programmers may not forget that such improvements are cost- and time-consuming 
measures. 
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Abstract 
 

In a turbulent age, the key to permanent organizational/institutional success can 
increasingly be measured by the ability to recognize new challenges in time and to react to them 
in a quick and flexible way. As a consequence of this, the changes in our environment are 
forcing organizations to reconsider and change their strategies and structures in a short space of 
time. Nevertheless, very often the management does not make use of reliable tools or 
methodological knowledge. Such knowledge could be of use when considering how to 
implement complicated organizational change, structured and frequent mapping, and the logical 
restructuring of the organization – especially the restructuring of areas which are in a critical 
situation. Unfortunately, however, decisions are very often made based on intuition and 
personal viewpoints. A critical element in the successful accomplishment of organizational 
change is the effectiveness of the analyzing phase. This paper, therefore focuses on a 
methodology which supports the effective implementation of this activity. 
 
 
1. “Effective” Organizational Analysis 
 

Which are the most important characteristics of the analyzing process? Such a process 
should begin with the precise demarcation of the object or situation to be examined. Then 
the parameters of the situation-and-operation analysis can be established. The actual 
structure of all organizations – as a result of either conscious or spontaneous organizing 
interventions – basically determine their mode of operation, its efficiency and – at the same 
time – its limits. The recognition of this fact is a precondition for finding successful 
solutions. Any error factors can be revealed as a result of implementing the effective 
                                                 
1 “This research was carried out as part of the TAMOP-4.2.1.B-10/2/KONV-2010-0001 project with 

support by the European Union, co-financed by the European Social Fund.” 
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organizational solutions appropriate for the given area. Depending on their types, such 
solutions could be used as organizational reserves. Accordingly, situation analysis 
concentrates on the contrast between the actual situation and the “ideal” position. In 
addition to this, the operations of all sub-systems contain several perceivable segmental or 
persistent errors. At first glance, such recognizable so-called operational errors include the 
frequent problems caused by the people, in their everyday work, not following the 
directions, rules, and working methods which have been determined by the way a particular 
system operates. These operational errors could be categorized as losses. Such errors can be 
recognized via a comparison of the official ‘planned’ method of operation and the way the 
operation works in reality. By evaluating the appropriateness and the efficiency of the 
objective-task-tool procedure, operational analysis can provide information on the 
effectiveness of regulations and changes in motivational systems. Operational analysis can 
also lead to the elimination of temporary problems and other limitations. At the same time, 
we can examine whether the objectives of the system designers have failed because of 
segmental or structural factors. After decisions have been made concerning the aims and 
objectives of the organizational analysis, the appropriate methods can then be selected. The 
criteria used to choose such methods can include, for example, the size of the task, whether 
a formal system of evaluation is in place, the aims of the organizational analysis, the 
method which has been formulated to analyze parameters, the means of evaluation to be 
employed, the conditions in which the analysis will be implemented, the accessories to be 
used, the contents of the system of evaluation and so on. 

Considering the factors mentioned above, the following statements can be made with 
regards to the methodology of operational analysis: 

 The methods used should meet the demands made on them in different ways.  
 The users can be offered different approaches. This enables any necessary adjustments 

to be made to the decisions, increasing the effectiveness of the decision-making 
process. In addition, any decisions taken can be aligned with the users’ interests, as 
well as the users’ roles, mentalities and patterns of communication. 

 With regards to all methods, one must consider how effective they are in a given 
situation.  

 
 
2. The Self-Evaluation Model of Organizational Behaviour 
 

Below, I will deal with organizational self-evaluation as a method of organizational 
analysis. I will especially focus on the Self-Evaluation Model of Organizational Behaviour, 
analyzing it in detail. I will discuss this model in its wider context, in addition to presenting 
a smaller, more specific version of the model that I have devised myself. I intend to 
examine how both these versions of the model can become part of a process of 
organizational change. 

Self-evaluation basically includes a complex, system-based approach and the 
periodical examination of organizational activities and results. This makes it possible for 
the organization to recognize its strengths and those areas which could be improved. During 
organizational self-evaluation, a comparison takes place between the organization as it is 
and a model of an ideal organization. This is like “looking into a mirror”, although it should 
be stated that there is not “only one good solution” to the organization’s problems. 
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Table 1 
 

Fields of self-evaluation according to the Model of Organizational Behavior 
 

ENABLERS RESULT 
LEADERSHIP: 
The model evaluates the behavior and activities of all managers 
and management groups without giving names. It investigates 
how the persons in management positions support, inspire and 
help to reach the organization’s goals. Internal and external 
communication is responsible for the transmission of values, and 
for the presentation of expectations and orientations. 
The answers found during the investigation can be used to judge 
specific solutions and the standard of operations. The connections 
between the organization’s strategy, structure and culture, and its 
day-to-day existence; and the relationship between the 
company’s formal structures and its more informal culture are 
important areas with regards to the judgment of managerial 
activity. A more ‘hands-on’ kind of leadership – and the systems 
of evaluation and motivation related to it – are important pillars 
of quality, excellence and corporate culture. These also need to 
be taken into consideration. 

EMPLOYEES’ SATISFACTION: 
The model investigates what kind of 
results the organization has attained 
with regards to the satisfaction and 
motivation of its employees. 
Performance evaluations and 
methods of remuneration provide 
information about the 
employees’ satisfaction in an indirect 
way. Other indirect indicators are 
whether there is career planning or if 
professional evelopment is 
encouraged. 
A high staff turnover is evidence of 
the absence of satisfaction. 

HUMAN RESOURCE MANAGEMENT: 
The model investigates how the organizations of the examined 
company/institution utilize the skills, knowledge and 
competencies of its personnel (or human resources). By using 
questions, the model can review how the organization manages, 
develops and utilizes its employees’ knowledge and skills on 
individual, group and organizational levels. 
The model also looks into how such activities are organized to 
support the fulfillment of short and long-term objectives. 
The model aims to show how the identification and development 
of the employees’ skills and competencies occur, inaddition to 
identifying the means of dialogue between the organization and 
its employees. 
The examination of certain elements of performance management 
is also important. 

CUSTOMER SATISFACTION: 
The model investigates how the 
organization identifies, segments and 
measures its different groups of 
external customers. It evaluates those 
indicators and results which mark the 
level of customer satisfaction and 
loyalty. 
By doing this, the model seeks to 
determine the true level of customer 
satisfaction. 

HUMAN STRATEGY AND PARTNERSHIPS: 
The model investigates what kind of human strategy the 
organization accomplishes, and how the organization’s resources 
are managed in order to promote efficiency and effectiveness. 
The model asks what kind of actions ensure that the organization 
uses and develops its key partnerships in order to utilize the 
organization’s knowledge to the highest possible level. 

SOCIAL RESPONSIBILITY: 
The model examines the 
organization’s activities which have 
an influence on its community, 
general society and the wider 
environment. This all depends on the 
size and type of the organization. 

 

Source: own editing 
 

Therefore, organizational self-evaluation offers a well-structured approach – which gives 
an overall picture – for the manager using it. Placing organizational behavior in the spotlight is a 
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consequence of the fact that a considerable part of an organization’s success depends on the 
actions of its members. The best organizational structure and the most professional strategy 
cannot by themselves lead to success. The organization’s staff are also needed for its 
accomplishment. It is evident that motivation, effort, decisions, cooperation ability and the 
notions held by the employees are the most important components of organizational 
performance. Therefore, it is useful to perform a detailed analysis of the behavior of 
organizations and the factors that influence it. In my opinion, the self-evaluation model of 
organizational behavior is appropriate for doing this. 

The Self-Evaluation Model of Organizational Behavior can be seen as a smaller, more 
focused version of the more developed EFQM model. The relevant fields from the perspective 
of organizational behavior – and interpretations of them – are listed in Table 1. 

The considerations outlined above can be used to evaluate the level of operational 
efficiency with regards to the human factors within the organization. All similar selfevaluation 
systems use two different methods for the quantitative research: 

 tests (internal and external public opinion research materials) 
 textual self-evaluation (teams comprising professionally competent persons from the 

organization.) 
 

The normative character of the model derives from the evaluation scale and its  
extension. According to this model, the maximum values of the fields of organizational  
behavior are as seen in Figure 1. 
 

 
 

Figure 1. Self-Evaluation Model of Organizational Behavior 
 

Source: own editing 
 

The procedures by which the six fields are evaluated are not uniform. The evaluation of 
the fields of Leadership, Human Resource Management, Human Strategy and Partnerships, and 
Employee Satisfaction are based on the same logic. This involves, on one hand, public opinion 
research in the form of tests. (These tests are based on an internal, representative sample of the 
organization’s employees.) On the other hand, textual self-evaluation is carried out by an 
internal professional team. 
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With regards to the results for Customer Satisfaction and Social Responsibility, we can 
only rely on the data of external public opinion surveys. The basis of these surveys is a test 
containing fixed topics and questions. The main evaluation subgroups for the 6 fields can be 
structured in the following way, as presented in Tables 2 and 3. 

 
Table 2 

 
Subgroups of Enablers in the Self-Evaluation Model of Organizational Behavior 

 

Leadership Human Resource Management Human Strategy  
and Partnerships 

 The management’s scale  
of values 

 The identification and 
validation of the organiza-
tion’s mission and values 

 Internal communication 
 Role modeling 
 Conflict management 
 Participation 
 Organizational structure 

 Competence requirements 
 Performance requirements 
 Motivation 
 Performance evaluation 
 Personal development 
 Career planning 
 Organizational culture 
 Measuring intellectual capital 

 The relations between 
strategy and human strategy 

 Personal development 
 The process of human 

strategy development 
 Knowledge of strategy 
 Supporting achievement 
 Monitoring and correcting 

strategy 
 National professional 

partnerships and development 
 International professional 

partnerships and development 
 Labor market partnerships 
 Influencing sectors 

 

Source: own editing 
 

Table 3 
 

Subgroups of Results in the Self-Evaluation Model of Organizational Behavior 
 

Employee’s 
Satisfaction

Customer 
Satisfaction 

Social 
Responsibility 

 Participation Internal 
communication 

 Satisfaction with the work 
 Feeling appreciated 
 Loyalty to the organization 
 Interest claiming 
 Receiving support 

 Judgment of products and 
services 

 Image of the organization 
 Behavior of the 

organization’s employees 
 Customer service activities 
 External communication 

 Environmental awareness 
 Relationships with social 

organizations 
 Opinions of civil rganizations 
 Judgments of the 

underprivileged 
 Supporting, and cooperating 

with, external partners 
 

Source: own editing 
 

The criteria of textual self-evaluation, in the case of the first four fields, can be met by 
further detailing and grouping the above mentioned phenomena in the way described in the 
EFQM model. The process of self-evaluation is presented in Figure 2. 
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Figure 2. Process of organizational self-evaluation 
 

Source: own editing 
 

As seen in the flow diagram, a separate phase of implementation is necessary for the 
evaluation of the information gained and its transformation into evaluating points. In order to 
carry out the evaluation, the tests use a 5-grade scale. If the total number of points given by the 
respondents is divided by the maximum number of points, the percentage we get is already ap-
propriate for calculating the point value. This represents the exact ratio from the maximum 
number of points on the field test. In order to carry out the entire procedure mentioned above, 
first a decision has to be made concerning the ratio of test and textual points, for which I pro-
pose the ratio of 66/34. For the quantification of the textual evaluation, I suggest the RADAR or 
PDCA cycle. In the former cycle, the evaluation of the Enablers and Results elements are dif-
ferent; in the latter, there is no relevant difference with regards to these elements. 
 
 
3. The Evaluation Methodology of the Self-Evaluation Model of Organizational 

Behavior 
 

The methodological criteria-system of evaluation – based on the Self-Evaluation Model 
of Organizational Behavior – can be divided into a primary and a secondary part. Both of them 
are based on the test results, as well as on the textual evaluation. The primary evaluation con-
tains the overall values of the whole model, as well as the enablers and results elements. In addi-
tion, it also analyses the extremities within each of the elements. The secondary part investi-
gates groups within the elements, and the interrelations within and between the elements. The 
primary evaluation covers the following fields: 
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Criteria of evaluation: 
 Total number of points; 
 RADAR %; 
 Incidence rate with regards to the maximum and minimum number of points available; 
 The range of analysis in connection with the opinions of customers and the wider so-

ciety; 
 The highest and lowest average scores, with regards to the Enablers and the Employ-

ees’ Satisfaction. 
 

In case of all the criteria – with the exception of the RADAR % – the resources used were 
based upon the data from the completed tests. During the first stage of processing, the total 
number of points can be determined through analyzing the tests filled in by the employees. The 
areas of Leadership, Human Resource Management, Human Strategy and Partnerships, and 
Employees’ Satisfaction made up 66% of the total number of points available in the element 
concerned. Customer Satisfaction and Social Responsibility – with regards to the appropriate el-
ement – made up 100% of the total available points (it should be emphasized that there is not 
any textual evaluation in these cases.) 

The textual evaluation is based on the RADAR technique, according to which firmly val-
idated methods and approaches have to be planned and established. Through these the desired 
objectives can be reached, and then the methods used can be systematically examined in detail. 
The methods applied have to be analyzed and evaluated through the analysis of the results ob-
tained, and the results have to be weighed up with regard to organizational performance and the 
satisfaction of the expectations of the interested parties. Following this, as a result of the RA-
DAR evaluation – which will have been prepared by the managerial teams – the number of 
points obtained in the textual evaluation can be revealed. According to the RADAR logic, all 
organizations need to: 

 have a precise idea of the results they wish to achieve; 
 plan and establish the methods to be applied; 
 ensure the methods are systematically applied; 
 evaluate and refine the methods; 
 establish and develop their objectives, and finally implement them. 
 

During the analysis, the professional team carrying out the evaluation takes into consider-
ation whether the organization have clearly defined aims and objectives, and whether these meet 
the needs of the interested parties. They also consider the integration of – and the support pro-
vided by – the organizational strategy, as well as considering the expected results. The practical 
side of the evaluation examines the putting of the organization’s methods into practice. The 
evaluation and refinement is related to the measurement and interpretation of the method. The 
effectiveness and efficiency of the approach and its application also have to be examined, as 
well as the learning process of the organization, the analysis and use of actions and information, 
and the developments accomplished. All of this is concisely stated in the RADAR acronym (Re-
sults, Approach, Deployment, Assessment, and Refinement). Following the above mentioned 
logic, 33% of points can be gained for all the elements of Enablers, and 3% of points for Em-
ployees’ Satisfaction. 
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With regards to all the elements examined by the tests, the incidence rate of maximum  
(5) or minimum (0 or 1) points can be quantified. By doing this, any extremes which emerge 
during the evaluation can be investigated. 

In the case of the results for Customer Satisfaction and Social Responsibility, it is practi-
cal to make a range analysis. This can provide information about the location of the points 
gained within the margin 0 to 5. If we also perform a deviation calculation, we can get a picture 
of the homogeneity of opinions. 

Regarding the 4 elements evaluated by employees (3 for Enablers and one for Employ-
ees’ satisfaction), the highest and lowest average points are examined in order to eliminate ex-
tremes. The lowest average points are normally used to determine the potential fields for im-
provement. Secondary processing covers the evaluation of the following fields: 

Evaluation criteria: 
 evaluation of the elements by statistical groups (expressed in %); 
 evaluation of the consistency of assessment among the elements that differ from the 

averages of the textual and test evaluation; 
 verification of consistent opinions (by using questions to check the validity of previ-

ous responses); 
 evaluation of elements by using the ratio of the number of points available and the 

number of points gained (expressed in %); 
 analysis of the links between the Enabler elements and the Results – range analysis 

and average-point calculations for the main groups (training, communication, coopera-
tion, management systems, culture) – correlation analysis of the elements through the 
evaluation criteria. 

 

During the % evaluation of the elements by the statistical groups it can be investigated 
whether there is a relevant difference in opinions between managers and employees, or men and 
women. If necessary, a clausal analysis may follow. 

The evaluation of the consistency of assessment among the elements which are different 
from the average of the textual and test evaluation is appropriate to reveal the relevant differ-
ence of opinions in the dual evaluation. The evaluation can also reveal “convergence” between 
the two types of evaluation. It is advisable for all companies to analyze the consistency of opin-
ions by using questions which aim to check the reliability of previous responses. 

The next step is the evaluation of the elements’ characteristics based on tests. Here, 
groups can be formed within each element in order to perform an evaluation which is even more 
differentiated. This evaluation could enable the identification of clearly defined crosssections 
within elements. It could also help to highlight those fields which could be improved. Below are 
some examples: 

 strategic approach; 
 participation; 
 managerial role modeling; 
 team-work. 
 

Table 4 contains information about characteristics in relation to the elements discussed 
above. 
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Table 4 
 

Introduction of characteristics according to the elements 
 

 
 

Source: own editing 
 

Besides the isolated examination of the elements, it is advisable to analyze the links be-
tween the enabler and result elements. These can show the weaknesses and imbalances of each 
element. A multilateral approach could also be useful to point out the areas that need to be con-
sidered here. 
 

 
 
Figure 3. Strong connections (links) in the model 
 

Source: own editing 
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Abstract 
 

The factor to what extent a country can join the more and more intensive international 
technology transfers is one that has a decisive impact on the development of the national 
economy. 

In the past few years it has been possible to observe two characteristic phenomena in the 
efforts of the countries undertaking dominant roles in the transfers completed for making the 
knowledge flow more intensive. One is the result of globalisation and company activities 
becoming more international, which can be shown in the steady growth of transfer traffic. The 
other is an effort manifested in the countries taking specific steps to balance their transfer 
balance and to ensure that it is in the black. 

With the exception of the simplest cases, transfer means both imparting and taking over 
knowledge and experience. Imparting the knowledge accumulated in the course of R+D can 
only be successful if the previous qualifications of the receiving party make it possible to 
implement organised transfer of knowledge. 
 
 
Role of Technology Transfer in the Economy 
 

The factor to what extent a country can join the more and more intensive international 
technology transfers is one that has a decisive impact on the development of the national 
economy. 

In the past few years it has been possible to observe two characteristic phenomena in the 
efforts of the countries undertaking dominant roles in the transfers completed for making the 
knowledge flow more intensive. One is the result of globalisation and company activities 
becoming more international, which can be shown in the steady growth of transfer traffic. The 

                                                 
1 “This research was carried out as part of the TAMOP-4.2.1.B-10/2/KONV-2010-0001 project with 

support by the European Union, co-financed by the European Social Fund.” 
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other is an effort manifested in the countries taking specific steps to balance their transfer 
balance and to ensure that it is in the black. 2 

An OMFB study (1998) relying on an analysis of OECD statistics highlights some 
important tendencies in this context: 

 Technology supply is much more concentrated than demand. The largest users are the 
service industries, while the majority of R+D expenditures are concentrated on narrow 
industrial fields. 

 In evaluating technology diffusion, the expenditure on technology purchase is to be 
taken into account beyond direct R+D expenditures. 

 The significance of imported technology has steadily increased in the past one and a 
half decades. In smaller, moderately developed countries like Hungary, its extent is 
over 50%. 

 Global, relatively barrier-free technology diffusion played a decisive role in the global 
increase in the efficiency of Information Communication Technology (ICT) sectors. 

 Technology diffusion has an efficient supporter in strengthening the transfer processes 
and their methodology and infrastructure support. This is of particular importance for 
small countries and for countries conducting intensive international trade. 

 
 
The Concept of Technology Transfer 
 

The term technology is derived from the Greek language. The word used today is made 
up by connecting the words ‘techne’ and ‘logos’. The word ‘techne’ was used to mean manual 
skills or, in a more general sense, skills and ability. The word ‘logos’ corresponds to the content 
knowledge, science. And accordingly, the word made up of the two corresponds to skills, 
competence, aptitude for something in a broad sense of the word, and the knowledge required 
for it. (Shane, 1982) 

In a more general sense in today’s interpretation technology is a result of the synergic 
combination of four factors (knowledge elements) (Figure 1). 

The four knowledge carriers identified above can at the same time be regarded as the 
objects of technology transfer. In a general sense the concept technology is used to mean the 
elements of knowledge concerning the implementation of something, which includes the 
product and/or service to be created, the process of implementation (production – distribution) 
and the related additional knowledge (management, experience, competence). And technology 
transfer means the flow of all these technical and knowledge components between the various 
organisations and persons. 

Today technology is defined in a broader sense as a specific ‘know-how’, a sum of 
knowledge (Shane, 1982). This interpretation has the essential feature that it does not narrow 
the concept down to the level of knowledge concerning specific production processes or 
manufacturing technology, but treats it as a complex set of knowledge necessary for creating an 
enterprise, organising and operating the systems of production and distribution. 
                                                 
2 The international flow of knowledge is surveyed by OECD primarily using the data of the technological 

balance of payments quantifying the foreign trade in brands, licences, know-how, patents, and 
intellectual services. Some analyses also study the data of investment capital including technology 
transfer. /Papanek, 2002/ 
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Orgware Humanware

Technoware Infoware

 
 
Figure 1. Components of technology 
 

If the term technology is used as an attribute of a transfer process, then we can accept the 
interpretation that it is indeed nothing else but a sum of the technical competences and 
immaterial knowledge that makes people and organisations capable of: 

 perceiving new problems, 
 elaborating new conceptions, 
 elaborating new solutions, 
 creating a new division of labour for people and organisations, 

as a result of which a new product and/or service is created. Transfer is passing on knowledge to 
those who do not have it (national economy, companies, organisations, and individuals). This 
new, ideal technology transfer also includes innovation, namely the innovation of the new, 
adapted system, which obviously satisfies a market demand on the side of end users, while it 
renews several social and economic potentials of the receiving party. 

Transfer is always implemented in connection with some direct or indirect economic 
activity. It results in a special, targeted re-distribution of the outputs of the general development 
process. Today it’s clearly presentable feature is the effort aimed at imparting systemised 
knowledge. 

Technology transfer and adoption is not simply imitation of a particular idea (knowledge), 
but adaptation of the original so that it can best suit the typical sociological, political, technology, 
climatic, economic and education environment of the receiving party (Figure 2). 

Technology transfer is implemented in various fields of production and services through 
the imparting and takeover of innovations and development results. 

Technology transfer makes it possible that: 
 the receiver starts using the R+D results of others fast, 
 the donor who has taken on the risky investments of R+D requiring large expenditures 

is able to share the burdens with others through the rapid economic exploitation of the 
results. 
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Tranfer 
environment:

 economy
 legal 

     legislation

Tranfer mechanism:

 commercial
 non-commercial

TRANSFER
RECEIVING 
side:

 government
 business 

     sector

DONOR 
side:

 government
 business 

     sector

Mediators:

 agents
 projects
 missions
 governments

 
 
Figure 2. Process and players of technology transfer 
 

The technology gap and the resulting asymmetry (difference in knowledge) is the starting 
impulse and driving force of technology transfers. The reason for this is that scientific and 
technical resources show a highly concentrated distribution in terms of the world or individual 
countries. The imbalance activates and keeps the potential players in action who are trying to 
solve the imbalance. It is technology transfer through which – in the various moments of the 
innovation processes – the division of labour is also achieved, both on sector scale and at 
international level. 

Concerning its content, technology transfer also includes the passing on and taking 
over of free knowledge as well as that owned by the proprietor (confidential – restricted). 
Free and thus public information generally ensures access to scientific research results. On 
the other hand, protected information contains specialist elements of technological 
knowledge and can be learned by methods controlled by its owners (patent, licence, etc.). 
Their extents and proportions are essential for the receiving side, for the decision makers 
stating their opinions here are frequently faced with tasks that can often hardly be solved. 
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This general problem is referred to in the professional literature as ‘transfer paradox’ or 
‘knowledge controller’. The essence is that 

 

“the technology that we want to obtain is basically the information that would be 
necessary in order to make reasonable decisions on the issues of purchasing or 
rejecting”. (Ambrosio, 1995) 
 

Decisions concerning transfer carry perceivably high risks, particularly when public 
information is available to a limited extent. This is a frequently repeated basic situation in defence 
areas and in actions with an economic initiative. It is a well-known fact that innovative companies 
consciously raise the barriers to entering the market to a high level. One means of doing so is 
making the information on the novelty confidential, providing legal protection for it and 
embedding it in a way that allows movement only in a complete form (complete know–how.) 
 
 

Transfer models 
 

The processes of delivery and reception take place in highly different structures according to 
the intentions, interest enforcement methods and the integration extent of the cooperation of the 
players involved in the transfer, the donors and the recipients. In the following some models com-
prising the relations between the players and demonstrating specialist transfer strategies will be pre-
sented (Figure 3 and Table 2). Familiarisation with the models is essential because initial transfers 
are always established in the frameworks of the simpler models, and after a successful cooperation 
the adoption of more complex forms can begin. The experience gained in the transfers can provide a 
solid foundation for the conscious development of the embedding potentials of the receiving side, 
and through that for awakening the force of attraction. This may result in the establishment of 
cooperation according to more complex models, which may provide a sound framework for more 
intensive interest enforcement by the receiving party, and for the development of the active position. 
The models to be presented also represent a historical development series, which may serve as an 
informative framework for the evaluation of transfers in Hungary in the past ten years. 

Five types of the models describing the behaviour of the players of the process can be 
differentiated: 
 

‘Contact building model’: 
It highlights the role of bridge-forming institutions ensuring information flow between the 
sources and the utilisers. These institutions bring about the connection between the demand 
and supply sides through enabling the potential partners to find each other while orientating 
them – through offering custom-made programs – in order to find the expedient mechanism. 

 

‘Diffusion model’: 
It concentrates on connecting appropriate technologies and diffusion potentials. It finds 
the players interested in an expedient division of labour for the various moments of 
research, development and adaptation. Regarding its character, it is also able to embrace 
more complex mechanisms and makes it possible for the receiving side to utilise its 
diffusion potentials more efficiently. The contact-building model is first of all useful for 
starting or occasional transfers, for it ensures cooperation between a small number of 
players in a transparent system. The diffusion model is the expedient model for mass, 
fast, spatially widely spread diffusion, where the presence and coordinated cooperation of 
a great number of players can be ensured on the recipient side. 
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Figure 3. Technology transfer models 
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‘Problem solving model’: 

It starts from clarifying the requirements accurately. It looks at the requirements as 
technology deficiencies to be solved and from this starts a problem solving process. 
In its framework it comes to the final solution through determining the directions of 
adaptation from the potential solutions. It is an important element of this logical 
system that it is not satisfied with a simple examination and qualification of the 
supply, but in the course of selection also qualifies the adaptation willingness of the 
donor. This way of thinking does not simplify transfer through a simple putting over 
of the possible technologies offered, but regards the optimum possible satisfaction of 
the fundamental demand as its main objective. In formulating the problem and 
searching for a solution it relies on the active participation of the prospective 
recipient organisation. Regarding its character, the model exceeds simple commercial 
transactions and fits supplementary developments ensuring the complete satisfaction 
of the demand on the recipient side into the system. This latter feature may ensure the 
development of products and technologies meeting the specialist demand of the local 
markets. 

 

‘Action-oriented model’: 
It combines the elements of the process on the basis of economically established utility. 
This thinking starts from the fact that a decisive moment of active marketing arrives in 
the lifecycle of every novelty. This occurs under competitive conditions. The innovative 
diffuser enjoys an advantage in this competition if he can cooperate in the early stages of 
diffusion with adaptors who are prepared and forced to loyalty by contracts. This 
adaptation does not mean simply passing over and increasing mass, but improvement 
matching the local requirements also appears in it. It is not by chance that this model is 
well-spread in the practice of international companies primarily when the parent company 
(donor) has to cooperate with a recipient country and target market with a culture very 
different from the culture of the donor’s country (e.g. the European projects of Japanese 
companies, large US companies in African countries). Each of the companies thinking in 
terms of a global strategy has applied similar solutions in the early stages of its 
internationalisation. 

 

‘Model Built on Knowledge Exchange’: 
The model is closed in one direction through the donor party monitoring consciously 
in a pre-planned manner and, in many cases, encouraging and assisting the 
improvement efforts of the recipient party. In order to compensate for the efforts and 
expenditure in this, it supports transfer towards a third party as well. In addition, it 
takes over these development results and after appropriate analysis, builds them into 
its own new programs. In the new transfer cycles then it becomes possible to 
disseminate these novelties globally. This model is clearly observable in transfers 
within international companies and in projects aimed at the transfer of production 
means and methods. In the first case the interpersonal relations within the companies 
and the off-site R+D departments are the driving forces of the process. In the second 
area it is primarily the customer service organisations that do the necessary 
information collecting through their monitoring system. The model is actually an 
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efficient means for implementing external and internal ‘techno partition’, which is 
nothing but a conscious sharing and moving of knowledge, technology and resources 
between the appropriate transfer players while maintaining mutual benefits. 

 
Table 2 

 
Comparison of technology transfer models 

(based on Mogavero-Shane, 1982) 
 

FEATURE 
CONTACT 
BUILDING 

MODEL 

DIFFUSION 
MODEL 

PROBLEM 
SOLVING 
MODEL 

ACTION 
ORIENTED 

MODEL 

MODEL 
BUILT ON 

KNOWLEDGE 
EXCHANGE 

1. Basic idea 
of the 
model 

Connecting 
supply and 
demand 

Creating the 
conditions for 
rapid diffusion 

Eliminating 
technology 
problems 

Preparing 
many channels 
of utilisation 

Exploiting the 
advantages of 
mutual learning 

2. Key 
players 

Bridge-forming 
institutions 

Communicators Requirement-
oriented 
adaptors 

Specialist 
adaptors 

Developing 
recipients 

3. Crucial 
process 
elements 

– finding 
supply-
demand 

– partner 
mediation 

– loading a 
databank 

– surveying 
diffusion 
potentials 

– communication

– exploring 
requirements 

– formulating 
problems 

– searching for 
solution 
methods 

– setting 
adaptation 
directions 

– predicting 
utilisation 
directions 

– searching for 
partners 

– building 
adaptation 
bases 

– developing 
embedding 
programs 

– building bases 
for 
improvement 

– analysing 
knowledge 
content  

4. Typical 
transfer 
mechanis
ms 

– building 
turnkey 
systems 

– wedging in 
technology 

– licence trade 
– embedded 

technology 
trade 

– training 
programs 

– patent 
transfer 

– know–how 
transfer 

– technology 
service 
purchase 

– joint 
ventures 

– internal 
techno 
partition 

– affiliated 
companies 

– external 
techno 
partition 

– reciprocate 
and cross 
licence 
transfer 

– Joint venture 
– joint R+D 

programs 

 
The model based on Knowledge exchange including feedback as well is today becoming 

more and more prevalent (Figure 4). 
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Figure 4. Model Built on Knowledge Exchange 
 
 
Technology Transfer as a Means of Creating Knowledge 
 

When creating technical knowledge, the transfer of knowledge can be performed at 
different levels. One extreme is when the process is simplified to the physical takeover of a 
machine, equipment, or device, while the other is when technology is learned to be operated 
with the best degree of efficiency in a process of up to several years (von Hippel, 1988; Ray, 
1969) and in the meantime significant adaptive modifications are implemented on the original 
system. The events and outputs of this process also depend on the extent the innovation can be 
regarded as competence destroying or competence enhancing. In such a complex technology 
transfer program both individual and corporate learning is required. Individual learning begins 
with collecting experience related to the technology and the understanding of this experience 
creates the individual knowledge modifying individual abilities and knowledge. Corporate 
knowledge is a sum of the individual knowledge of persons. Here synergic effects prevail on the 
one hand, and, on the other, the organisation learns only to the extent that the persons are able to 
change the results of individual learning to corporate routine (elements building the culture). 

In the transfer process of complex systems the exchange of knowledge takes place at two 
levels: 

 Level one: A knowledge package summed up by the creators of the technology and 
connected to the operation foreseen. This assists the widening of the knowledge of the 
recipient directly. 

 Level two: A knowledge package created at the recipient of the technology in the 
course of use and adaptation. This may have very intensive creative and innovative 
elements (reinvention). The knowledge created by the user also moves in the reverse 
direction and the information important for the innovator may provide initial impulses 
for planning the next generation or concrete solutions. 
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Four levels of the transfer of technology competences can be differentiated: 
 Level 1: copying the activity; 
 Level 2: complex adaptation of the activity; 
 Level 3: transfer of the scientific knowledge behind the technology; 
 Level 4: interactive cooperation between donor and recipient. 
 

The levels denoted here also mark in general the development stages in the cooperation of 
the lasting transfer partners and represent the borders of the frameworks that can be gradually 
developed. 

Limits and characteristics of knowledge transfer: 
1. Technical knowledge is highly differentiated and immobile, for it also includes user 

experience. This experience also carries in itself innovative elements, for taking over a 
technology involves the incorporation of new inventions. 

2. The central task of the potential donors and recipients of advanced technology is to 
deconstruct the limits of knowledge. This cannot be an isolated activity, but 
presupposes a specialist cooperation network of the various participants. 

3. Mediating institutions are wedged in between the donor and the recipients. The tasks 
of these institutions are diverse: 
 mediating know-how from the donor to the recipient; 
 flowing back user knowledge from the recipients to the donor; 
 providing methodologies for accelerating individual learning processes; 
 documenting experience gained in the course of individual learning, formulating it 

in a way suitable for passing on; 
 methodological support for corporate learning, accelerating it and initiating the 

changes required for this purpose. 
4. The work of mediating institutions is efficient because the benefits resulting from an 

economy of scale appear in them. Each of the recipients experiences every moment of 
receiving and incorporation as an individual event. They cannot draw generalisable 
conclusions from these phenomena that appear to them as individual. The mediator on 
the other hand obtains unique experience and institutionalisable knowledge bases 
through synthesising the ‘individual’ phenomena and evaluating the repetitions. 
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Abstract 
 

Every project contains risks in at least one of the dimensions costs, time, and quality. 
Therefore in project management there is the strong need to perform an elaborated risk 
management. Especially the calculations with the stochastic estimates (probabilities, densities, 
distributions etc.) often cause problems in the quantitative risk analysis. Since 50 years the well-
known PERT technique has been applied frequently, but there has never been any evaluation of 
this method. In this article we want to show the disadvantages, errors, and obstacles that occur if 
using PERT. The way to show this and to correct it is the use of the Monte Carlo simulation. 
 
 

1. Introduction 
 

In every project there is the need to implement some kind of risk management (cf. [1], 
[2]), which normally contains the following phases: 

(1) risk management planning, 
(2) risk identification, 
(3) qualitative risk analysis, 
(4) quantitative risk analysis, 
(5) risk response planning, and 
(6) risk monitoring and control. 
 

Especially in the steps (3) and (4) some analytical/statistical methods are needed because 
you have to deal with uncertainties/insecurities and therefore with densities and distributions. 

Risks in projects can occur in different dimensions, such as time, costs, quality etc. A risky 
event that may happen is normally characterized by two aspects: The probability of occurrence 
and the impact that is a consequence of this event. Both will have some probability distributions 
that have to be estimated in advance. 

In this contribution we will only consider uncertainties related to time. A commonly used 
approach to deal with this is PERT (cf. [3], [4]), which has been developed 50 years ago. But 
there are some disadvantages, errors, and obstacles in using this method. We will discuss them 
and show how to overcome them by using the Monte Carlo simulation (cf. [5], [6]). We will do 
this by analyzing an example of a concrete project plan. 
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2. The Pert Approach 
 

Let us look at the following example of a network plan and consider uncertainties in time. 
We assume that these uncertainties in time are already characterized in the steps (2) and (3) by 
estimating optimistic (OD), most likely (MD), and pessimistic (PD) durations: 

 
Table 1 

 
Project plan 

 
Activity Predecessors OD MD PD 

A - 2 3 4 
B - 3 6 9 
C - 2 5 10 
D - 4 6 9 
E A, B, C 3 7 10 
F C, D 2 7 9 
G E 2 3 4 
H E, F 3 6 8 
I F 3 6 9 
J F 2 7 10 
K G, H, I 2 6 8 
L I, J 3 5 8 

 
First of all we will solve the problem by using the well-known standard PERT method 

(cf. [3]). 
PERT uses beta-distributions with the density fb given by (1) 
 

   

)q,p,b,a(B
xbax

)q,p,b,ax(f
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  (1) 

 
with B being the beta-function 
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and Γ being the well-known gamma-function: 
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In order to fit a beta distribution in the way that min = OD, max = PD, and mode = MD, 
estimates for the expected duration (ED) and the standard deviation (STD) of the beta 
distribution are needed. They can be obtained by 

 

6
ODPDSTD

6
PDMD4ODED 




  (4) 

 
which leads to the transformations 
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 (5) 

 
Figure 1 shows three examples of beta distributions with different combinations of values 

for OD, MD, and PD (1/3/20, 1/8/15, and 2/18/20). 
 

0 5 10 15 20 25

 
 

Figure 1. Different beta distributions 
 
In fact all this mathematical background is primarily necessary to generate the individual 

distributions in the Monte Carlo approach. They are needed to create the random numbers in the 
following Monte Carlo simulation, but not in the application of PERT. The original PERT 
approach only uses the formulas (4) and then creates the critical path based on the EDs of the 
individual activities. Table 2 shows the given means (EDs) and variances of the individual 
tasks. Figure 2 gives us the critical path that follows. 
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Table 2 
 

Project Plan with expected durations and variances assuming Beta distributions 
 

Activity Predecessors OD MD PD ED VAR
A - 2 3 4 3.000 0.111
B - 3 6 9 6.000 1.000
C - 2 5 10 5.333 1.778
D - 4 6 9 6.167 0.694
E A, B, C 3 7 10 6.833 1.361
F C, D 2 7 9 6.500 1.361
G E 2 3 4 3.000 0.111
H E, F 3 6 8 5.833 0.694
I F 3 6 9 6.000 1.000
J F 2 7 10 6.667 1.778
K G, H, I 2 6 8 5.667 1.000
L I, J 3 5 8 5.167 0.694  

 

0 A 3 12.833 G 15.833
3.167 3 6.167 15.833 3 18.833

6 E 12.833 18.667 K 24.333
0 B 6 6.167 6,8333 13 12.833 H 18.667 18.833 5.667 24.5

0.167 6 6.167 13 5.833 18.833
Start End

0 C 5.333 12.667 I 18.667
0.833 5.333 6.167 6.167 F 12.667 12.833 6 18.833 19.333 L 24.5

6.167 6,5 12.667 19.333 5.167 24.5
0 D 6.167 12.667 J 19.333
0 6.167 6.167 12.667 6.667 19.333

 
 
Figure 2. Critical path (bold arrows) of the project 

 
In the first row of each task we see the values of the early start time (EST), the label, and 

the early finish time (EFT) of each activity, whereas the second row shows the late start time 
(LST), the duration, and the late finish time (LFT). So we get the indicated critical path (bold 
arrows) with a total length of 24.5 days. 

Then the cumulated distribution (convolution) along the critical path is observed. Because 
all the distributions are assumed to be independent, due to the Central Limit Theorem, the result 
tends to a normal distribution with mean and variance as the sum of the individual values on the 
critical path. In our example we get a mean of 24.5 and a variance of 4.528. The resulting 
density is shown on the left side in Figure 3. 

Although this approach has been widely used in the last 50 years, Harvey Maylor [7] 
says: ”Moreover, many of the traditional methods of project planning such as PERT […] have 
never been the subject of any evaluation – not least because, until recently, there was no 
alternative.” But today – we want to add here – we have a very powerful alternative: Monte 
Carlo simulation. 
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Figure 3. Results of MC simulation with beta distributions versus PERT results 
 
 
3. Monte Carlo Simulation 
 

As commonly known Monte Carlo simulation is a method that relies on repeated random 
sampling from given distributions [6]. Because of their reliance on repeated computations and 
random or pseudo-random numbers, Monte Carlo methods are most suited to calculations by 
computers. The main idea in applying Monte Carlo methods with computers lies in the fact that 
one has to model the problem just for one instance and can then create as much instances as you 
want by creating a loop or by copying it (like in Excel). In our case we create 10,000 instances. 

In this section we solve the given example with the Monte Carlo method. The simulation 
will be performed with the familiar EXCEL tool (cf. [8], [9]). Using the transformations given in 
(5), you can easily use the built-in function BETAINV to generate beta distributed random 
numbers. We perform a Monte Carlo simulation by exactly simulating the given beta distributions 
for each activity. The result is shown in the graph on the right hand side of Figure 3. 

The continuous line is the already mentioned normal distribution that resulted out of the 
original PERT approach with a mean of 24.5 and a variance of 4.528. The dotted line shows the 
distribution of the results of the Monte Carlo simulation with a mean of 26.308 and a variance 
of 2.633. It is obvious that the Monte Carlo simulation leads to averages that are about 2 units 
higher than those of the original PERT approach, but with a smaller variance. The reason will 
be shown in the following simple illustrative example. 
 
 

4. A Simple Illustrative Example 
 

To illustrate the above effect in Figure 3 we create a very simple example: Let us assume 
that we only have two parallel and independent tasks with estimated durations that are normally 
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distributed with a mean of 20 and a standard deviation of 4 for both tasks. The distribution 
function of that normal distribution shall be denoted by Φ, the corresponding density by φ. Then 
the PERT approach would lead to two parallel critical paths with both having a normal 
distribution with the given parameters. Since in fact the duration of the whole project is nothing 
else than the maximum of the two independent tasks, the real distribution function is just Φ2, 
with the corresponding density function [Φ2]’ = 2 . Φ . φ. In Figure 4 the two distributions are 
compared and the similarity of this chart and Figure 3 is quite obvious. 

To understand the problem of PERT more clearly, imagine you have one distribution with 
a mean of 20 and the other with a mean of 20.000001. Then PERT gets a unique critical path, 
whereas in practice you will still have two parallel paths. 

Since in the analytic determination of the critical path one always has to use the operation 
of building the maximum. Therefore if only distributions for the duration are known, this will 
not lead to only one unique critical path, but to different parallel critical paths that occur with 
some probability. And as always the maximum characterizes the real final end of the project, the 
theoretical end will always be later than that of the PERT approach. This shifts the whole 
distribution to the right. On the other hand the upper extremes of the final end (the right tail of 
the distribution) will be almost the same in the PERT and the theoretical approach. Therefore 
the variance is reduced. In the example, the mean of the theoretical distribution rises to about 22 
and the standard deviation reduces to about 3.2. The increase of the mean and the reduction of 
the variance obviously depend on the individual structure of the given project plan. 

0
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Figure 4. PERT and theoretical result of the 2-task-example 
 
 

5. The Critical Field 
 
As seen in this simple example we get the same effect when moving from PERT to the 

“real” distribution created by Monte Carlo simulation, with a higher mean and a lower variance. 
This relies in the fact that the PERT approach is a little inconsequential: Although it is a 
stochastic approach, it uses the deterministic approach for the construction of the critical path 
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(cf. Figure 5). But as soon as you move from the stochastic approach to the deterministic one, 
there is only little chance to get a valid result. 

The main reason for this can be seen in the simple example: There is no unique critical 
path – we have two parallel critical paths. And we have the same in our main example: We will 
get critical paths that vary from case to case. Figure 6 shows in how many of the 10,000 cases 
the individual tasks belong to the critical path. 

In Figure 6 the shading indicates the probability of a task to be critical: The darker the 
shading, the higher is the probability that the activity belongs to the critical path. It can be seen 
that we have tasks that are never critical (like A and G), some are sometimes critical (like B, C, 
E, I, J, and L) and some are quite often critical (like D, F, H, and K). But a comparison with 
Figure 2 shows that the latter are not identical with the critical path of the deterministic 
approach that was used by PERT. Therefore in the stochastic approach it is no longer reasonable 
to use the term “critical path” – we always have critical fields. 
 

 
 
Figure 5. Stochastic versus deterministic approach 
 

A G
0 0

E K
B 3215 H 6002

2293 4174
Start End

C I
2792 F 2655 L

6785 3998
D J

4915 3171
 

 
Figure 6. How often is an activity critical in the main example? 
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6. Conclusion and Remarks 
 

PERT can only be seen as a first step of introducing insecurities in the time planning 
process within projects. In using the critical path method, PERT implies parts of the 
deterministic approach and therefore the results are distorted. In the stochastic approach there is 
no unique critical path, we only have a critical field. Therefore the whole process of buffer 
allocation has to be seen in a total different way and has be performed similar to the critical 
chain approach. Monte Carlo simulation is a technique to overcome these failures of PERT. 

Apart of this the Monte Carlo approach additionally offers the opportunity to implement 
more flexibility into the models. For example the use of other distributions than the beta 
distribution has to be mentioned. Also the shape of the resulting distribution is created 
empirically and not assumed to be normal. It is also possible to consider correlations or other 
dependencies/conditions between individual activities. Here you may think of the case that if an 
activity starts in a given period, the probability for a longer duration increases (c.f. [8], [9], 
[10]). These possibilities cover almost everything that is part of any simulation language or tool 
box. 
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Abstract 
 

Risk management constitutes an important part of the project management process. Risk 
management process includes identifying, analysing, and planning activities to control potential 
events within the project. Respectively all risk management activities are documented. 

Project management maturity models (for example, Organizational Project Management 
Maturity Model (OPM3) from the Project Management Institute, or Portfolio, Programme & 
Project Management Maturity Model (P3M3)) from the Office of Government Commerce, UK) 
provide a path for organizations to assess themselves against the criteria defined for the current 
project management maturity level and for improvement plans. 

The criteria defined for project management maturity evaluation are also useful for risk 
management documentation evaluation and provision for an effective documentation 
development process. The author analyses risk management documentation according to the 
maturity levels. 
 
 

Research Objective 
 

The research objective is to assess the project risk management documents publicly 
available in the Internet in accordance with the project management maturity model levels and 
to design recommendations for risk management documentation in accordance with the maturity 
levels. 
 
 
Theoretical Foundation of the Research 
 

The theoretical foundation of the research is the project management maturity model 
OGC (Office of Government Commerce) Portfolio, Programme, and Project Management 
Maturity Model or P3M3 model that comprises three individual models – Portfolio 
Management Maturity Model (PfM3), Programme Management Maturity Model (PgM3) and 
Project Management Maturity Model (PjM3) [3, p. 7]. The research dealt with the analysis of 
risk management project documents therefore only one of the three models was used – the 
project management maturity model (PjM3) [9]. Like the other two models, the project 
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management distinguishes five maturity levels and 7 processes, including the risk management 
process [2, p. 2]. The P3M3 model maturity levels are as follows: Awareness of Process 
(respectively level 1), Repeatable Process (2), Defined Process (3), Managed Process (4) and 
Optimized Process (5) [2, p. 7]. 

The maturity level is characterized by specific and general attributes. In order to analyze 
risk management project documents the author created a table where he grouped the attributes 
that can be used for the assessment of risk documentation in accordance with the maturity 
levels. 

As the first maturity level, Awareness of Process, is in project management described as 
project management without standardized processes [2, p.8], the author did not analyze the 
compliance of risk management project documentation with the first level of maturity assuming 
that there are insufficient criteria to establish the compliance of the documents to the first level 
of maturity, i.e. any risk management project document can comply with the first level of 
maturity (see table 1). 

 
Table 1 

 
Maturity level attributes that can be used for the assessment  

of risk management project documentation 
 

Maturity 
level Attributes Corresponding risk management 

documentation attribute 
2 Uniqueness of the Project processes and 

procedures 
 
 
Minimal connection of the Project 
processes with the standards 
 
Documenting and control of the Project 
status and deliverables in relation to the 
milestones. 
Fragmented involvement of the 
organization management 

Documents do not contain references to other 
processes or procedures that are not the 
processes or procedures of a specific project 
(attribute 2.1.). 
Documents do not mention standards or if the 
standards are mentioned the way of using the 
standards cannot be identified (2.2.) 
Risk analysis might involve the using of the 
term ‘milestones’ (2.3.) 
 
The role of the organization management in 
risk management is not described (2.4.) 

3 Integrated control of the project processes 
 
 
Processes and procedures have certain 
aims, starting criteria, action steps, 
checking steps, results and finalizing 
criteria 
Project processes are documented, stan-
dardized and integrated with other processes 
Process owners are responsible for the 
process progress, compliance and 
improvement 
Permanent participation of the 
organization management 

Reference to the risk management process 
having an integrated control with other project 
management processes. (3.1.) 
Risk management process description that 
comprises the aims, starting criteria, action 
steps, checking steps, results and finalizing 
criteria (3.2.) 
Reference to the processes that are not the 
project processes (3.3.) 
The responsibility scope of the process owners 
is described (3.4.) 
 
The kind of the permanent participation of the 
organization is described (3.5.) 



 

Project Management Development – Practice and Perspectives
First International Scientific Conference on Project Management in the Baltic Countries

February 8-9, 2012, Riga, University of Latvia 
 

214 Juris Uzulāns 

Maturity 
level Attributes Corresponding risk management 

documentation attribute 
Standard templates and methods are 
applied in risk management 
 
Risk management comprises all project 
lifecycle 
Risks are divided in categories 
Risk escalation process 
Both the risk impact on the project 
objectives as well as larger influence of 
risks is assessed  

References to the standard template and 
method, examples of the standard templates, 
descriptions of methods (3.6.) 
Risk management description in accordance 
with the project lifecycle (3.7.) 
Risk category description (3.8.) 
Risk escalation process description (3.9.) 
Description of the risk impact on the project 
objectives (3.10.) 

4 Application of metrics and quantitative 
methods in the process control 
 
Certain process measurement results are 
summarized and compared to the 
measurements of organizational processes 
Permanent and active involvement of the 
organization management 
The effect of risks on the resources over 
the project lifecycle is assessed 
The audit of risk management 
effectiveness 
 
 
The risk management process has the 
process owner 
Possible existence of the risk manager 
 
Adoption of decisions by considering the 
assessment of risks 

Description and examples of the application of 
metrics and quantitative methods in the 
process control (4.1.) 
Description of the measurement of risk 
management processes and comparison of the 
measurements (4.2.) 
Description of the kind of the organization 
management involvement (4.3.) 
Description of the risk effect assessment on 
the resources over the project lifecycle (4.4.) 
Description of the effectiveness of the risk 
management audit or description when the 
audit of risk management effectiveness is 
made (4.5.) 
Description of the risk management process 
owner’s role (4.6.) 
Possible existence of the risk manager’s role 
description (4.7.) 
Application description of the results of risk 
analysis in the adoption of decisions (4.8.) 

5 Continuous process improvement and 
optimization 
Active use of the previous experience and 
active distribution of knowledge 
 
Organization management is involved in 
risk management 
All decisions are adopted by considering 
the risk assessment 
 
Close integration of the risk management 
process with other processes of project 
management  

Description of the risk management process 
improvement and optimization (5.1.) 
References to the previous experience in risk 
management, description of the way of the risk 
management experience accumulation (5.2.) 
Description of the organization management 
roles and ways of involvement (5.3.) 
Description of the risk analysis results in the 
adoption of decisions and description of 
control (5.4.) 
Description of the integration of the risk 
management process with other project 
management processes (5.5.) 

 
The most appropriate kind of the risk management documents to be assessed with the 

attributes of maturity levels is the risk management plan. Project management literature 
does not present a unanimous opinion on the contents of the risk management plan. For 
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example, A Guide to the Project Management Body of Knowledge risk management plan is 
a document that describes how risk management will be structured and performed within 
the project. In general the risk management plan includes the following parts of the 
document – methodology, roles and responsibilities, budgeting, timing, risk categories, 
definitions of risk probability and impact, probability and impact matrix, revised 
stakeholder’s tolerances, reporting formats, and tracking [1, pp. 279-282]. Risk 
Management Guide For DoD Acquisition risk management plan contains introduction, 
program summary, risk management strategy and process, responsible/executing 
organization, risk management process and procedures, risk identification, risk analysis, 
risk mitigation planning, risk mitigation implementation, and risk tracking [4, p. 23]. 
Tasmanian Government Project Management Guidelines, Version 6.0 - March 2005 risk 
management plan includes the process for identification, analysis, evaluation and treatment 
of risks, both initially and throughout the life of the project, including estimated costs, the 
process for transferring approved risk costs into the project budget, the process for 
transferring risk mitigation activities into the project Work Breakdown Structure, how often 
the Risk Register will be reviewed, the process for the review and who will be involved, 
how Risk Status will be reported and to whom, who will be responsible for which aspects of 
risk management, and include, as an appendix, a snapshot of the major risks, current 
gradings, planned mitigation strategies and costs, and who will be responsible for 
implementing any mitigation strategies [5, p. 52]. 

If we compare the risk management plans from the indicated project or risk management 
descriptions (manuals) with table 1 it can be concluded that full-fledged risk management is 
possible only at a high degree of maturity – the fourth or fifth one. However, it is useful to 
assess what risk management plans publicly available in the Internet are. 
 
 
Research Description 
 

For the research purposes the author used the risk management plan documents publicly 
available in the Internet. Search was made in June, 2011 by using the Google search engine. The 
search request was “"risk management plan" +"project" site: gov” and the author examined the 
first 400 links which were found. 

All together 31 documents were selected. 21 of the documents were analyzed as 
regarding the rest the compliance with the attributes was not assessable (3 were document 
templates containing just the titles of document sections and a short explanation of the section 
contents, 3 documents  did not contain sufficient amount of information for the analysis (the 
size of the documents was between 1 and 3 pages), 2 documents did not correspond to the 
contents of the risk management plan (the documents were risk registers), 1 document was a 
methodical material for composing a risk management plan). 

The author assumed that the attributes of one maturity level are also referrable to the next 
level unless they contradict with the attributes in the next level. Table 2 summarizes the 
attributes of risk management documentation by comprising the non-contradictory attributes of 
the previous levels. 
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Table 2 
 

Risk management documentation attributes by the maturity level 
 

Maturity level Corresponding attribute of risk management  
documentation, number of attributes 

2 2.1 – 2.4, total – 4 attributes 
3 3.1 – 3.10, total – 10 attributes 
4 3.1 – 3.4, 3.6 – 3.10, 4.1 – 4.8, total – 17 attributes  
5 3.1 – 3.4, 3.6 – 3.10, 4.1 – 4.2, 4.4 – 4.8, 5.1 – 5.5, total 21 attributes 

 
Consequently, the risk management plan that has ideal compliance with the maturity level 

must contain from 4 to 21 attributes. The compliance of the 21 selected documents with all 
attributes of the respective level of maturity has been summarized in table 3. It was assumed 
that a document complies with the maturity level if it corresponds to all of the maturity level 
attributes, including the attributes of the previous level (if the maturity exceeds level 2). When 
assessing the document compliance the author also took into account the attributes in the cases 
when unanimous identification of an attribute was not possible. 

 
Table 3 

 
Compliance of risk management documents with maturity level attributes 

 
Maturity level Number of documents 

2 2 
3 2 
4 -- 
5 -- 

 
The total number of documents that comply with all attributes of the respective maturity 

level is 4 or 19% of the total number of documents. The total number of the necessary attributes 
28, or 13%. 

Table 4 summarizes the number of the identified attributes. 
Assuming that all of the selected documents comply with the highest maturity level 

makes the total number of attributes account for 441. Thus the total number of the identified 
attributes (both unanimously identifiable and the ones that cannot be unanimously identified) 
represent 48% of the total number of attributes. 

If the number of the non-unanimous attributes is subtracted from the number of the 
identified attributes, the number of documents with unanimously identified attributes 
corresponding to the respective maturity level is two and both of the documents represent the 
second maturity level, i.e., the total number of identified attributes is 8, or 6% of the number of 
the unanimously identified attributes. 

Considering the total number of the identified attributes and the number of attributes by 
maturity level it is useful to carry out the analysis of the relation between the attributes and 
documents disregarding the maturity levels. The overall distribution of attributes has been 
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summarized in table 4. The documents listed in the table also include the ones that not only had 
all the attributes of the respective maturity, but also the attributes of the next level disregarding 
their mutual contradiction. 

 
Table 4 

 
Distribution of identified attributes 

 

Attribute 
Number of 
identified 
attributes 

Number of identified attributes in cases  
when the attribute cannot be unanimously 

found in the document 
2.1. 14 2 
2.2. 16 1 
2.3. 7 0 
2.4. 10 5 
3.1. 1 2 
3.2. 9 10 
3.3. 3 1 
3.4. 1 7 
3.5. 3 4 
3.6. 11 4 
3.7. 0 2 
3.8. 8 0 
3.9. 7 6 
3.10. 7 6 
4.1. 7 8 
4.2. 0 2 
4.3. 3 4 
4.4. 4 3 
4.5. 1 0 
4.6. 2 6 
4.7. 7 2 
4.8. 2 0 
5.1. 1 0 
5.2. 3 2 
5.3. 3 1 
5.4. 2 0 
5.5. 1 3 

Total 133 81 
Percentage of the total 
number of the identified 
attributes  

62% 38% 
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Table 5 
 

Number of documents by the number of attributes 
 

Number of attributes Number of documents 
1 to 4 attributes 0 

5 attributes 4 
6 to 7 attributes 0 

8 attributes 2 
9 attributes 4 

10 attributes 1 
11 attributes 2 
12 attributes 1 
13 attributes 3 
14 attributes 1 
15 attributes 1 

16 to 19 attributes 0 
20 attributes 1 
21 attributes 0 
22 attributes 1 

More than 22 attributes 0 
 
If we assess the number of attributes according to the number of documents by the 

number of attributes presented in table 5, it can be concluded that the number of documents 
complying with a specific maturity level exceed 4. 
 
 
Conclusions 
 
1. The compliance of the selected documents with the maturity levels is to be considered low as 

only 4, or 19%, of the documents comply with all the attributes of the respective maturity 
level; 

2. The total number of the identified attributes would correspond to 4 documents of the second 
maturity level and one document of the fifth maturity level if only the unanimously 
identified attributes were listed or 7 documents of the second level, 2 of the third one, 1 of 
the fourth level and one of the fifth level of maturity if all attributes were listed; 

3. The total number of the identified attributes is sufficient for the compliance of all, i.e., 21 
documents, with the 2nd and the third level maturity level, 14 documents with the fourth 
level and 10 documents with the fifth level; 

4. In average 13.6 second maturity level attributes were identified among all the identified 
attributes, 9.2 third level, 6.4 fourth level and 3.2 fifth level attributes. 
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Recommendations 
 
1. Based on the maturity model attributes criteria of project risk management documentation 

should be designed that could be unanimously identified and would success ively change in 
compliance with the maturity level; 

2. 10 unanimously identifiable attributes must be chosen in compliance with the maturity levels 
as well as corresponding attributes of risk management documentation; 

3. Project risk management documentation should be created in compliance with the attributes 
of risk management documentation following the maturity level of risk management. 
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Abstract 
 

Risk management is one of the main factors that improve project results in each phase of 
its implementation. Quantitative methods of risk management give opportunities to evaluate 
numerically different aspects of a project and to find causes of risks. Mostly, these methods are 
based on expert judgments, their previous experience or historical data. 

The aim of this paper is to propose an approach to project risk management based on the 
application of quantitative methods to projects that may differ in size and belong to various 
economic sectors, but which are similar in their main objectives. 

The paper considers an example of data analysis of project approval of the European 
Regional Development Fund Program “Business and Innovations” (activity no. 2.3.2.2). The 
main objective of the activity is to promote business development in underdeveloped territories. 
The paper will explore the application of the LOGIT model to estimate probabilities of project 
approval in Latvia. Qualitative choice model is used to estimate factors that influence project 
approvals in the first project phase – submission of project proposal. The result shows that the 
probability of project approval is mostly affected (1) by the development index of 
underdeveloped territories and (2) by the intensity of structural funding that is planed within 
project submission, and this is consistent with the main objective of the named activity of the 
European Regional Development Fund Program “Business and Innovations”. 
 
 
Introduction 
 

Risk management is a process that is used to evaluate potential risks and to allocate them 
in categories, followed by a definition of action to reduce these risks. [1]. Risk management is a 
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systematic approach – risk management methods must be used during project preparation and 
all implementation phases. [2]. The higher the costs of the project and more people or 
departments involved, the higher risks are expected. Risk management helps to avoid risks 
before their occurrence; it locates resources to reduce probability of risks to the minimum. Risk 
management is an identification process of potential hazards and unwanted events; it helps to 
understand the probability and consequences of risks and, if necessary, starts managing 
measures for highest risks. [3]. 

One of the main objectives of risk management implementation is transition to preventive 
reactive mode when hazards are avoided before their occurrence, so that minimal risks appear. 
Project risk management process can be divided into three major groups: identification, analysis 
and evaluation, and action: 

1. Identification: 
a. Of project characteristic factors; 
b. Of risk types; 
c. Of the project risk level influencing criteria etc. 

2. Analysis and evaluation: 
a. Evaluate risk probability and consequences (effect on the project); 
b. Determine the level of risk; 
c. Analyze the causes of risk; 
d. Choose the best solution etc. 

3. Action: 
a. Operations with risks; 
b. Implementation of action plan; 
c. Controlling and monitoring the results etc. 

 

Risk awareness and its quantitative evaluation helps to make the necessary decisions 
related to execution of the plan at the prerequisite level of quality, time and cost. [4] 

There are three main methods of risk analysis: (1) the simplified risk analysis, (2) the 
standard risk analysis and (3) the model-based analysis. 

(1) The simplified risk analysis is more qualitative and informative procedure that 
creates a risk picture using the “Brain Storm” meetings or discussions in groups. The 
initial level of risks is presented as low, medium or high risks, it also states what 
preventive actions should be implemented. No further risk analysis methods are used 
in this method. 

(2) The standard risk analysis is more formalized procedure which uses recognized risk 
analysis techniques such as HAZOP and Coarse risk analysis, both qualitative and 
quantitative analysis methods are used. Matrices of risks are widely used to present 
results of the risk analysis. 

(3) The model-based risk analysis for risk evaluation and estimation includes such 
techniques or methods as an “Event Tree” analysis, “Lac and Error Tree” analysis. 
Variety of mathematical or statistical methods or simulations can be used. All of 
them are quantitative analysis methods. 

 

The aim of this paper is to propose an approach to project risk management based on the 
application of quantitative methods to projects that may differ in size and belong to various 
economic sectors, but these projects are similar in their main objectives. 



 

Project Management Development – Practice and Perspectives
First International Scientific Conference on Project Management in the Baltic Countries

February 8-9, 2012, Riga, University of Latvia 
 

Agnese Vaivade, Edgars Brēķis 223 

This paper considers an example of data analysis for project approval of the European 
Regional Development Fund Program “Business and Innovations” (activity no. 2.3.2.2). The 
main objective of the activity is to promote business development in underdeveloped territories. 
In the first section of this paper primary data analysis is used – the project activity is 
characterized and qualitative data analysis is carried out before using quantitative methods. In 
the second section of the paper the application of the LOGIT model is explored to estimate 
probabilities of project approval in the program mentioned above. In the 3rd section there is a 
description of the simulation and factors that influence project approvals in the first project 
phase – submission of project proposal, using estimates of project approval probabilities. [5] 
 
 

1. Data Description and Primary Data Analysis 
 

The aim of the empirical part was to analyze results of the first two rounds of European 
Regional Development Fund (ERDF) Operational Program “Entrepreneurship and Innovations” 
additional sub-program activity no.2.3.2.2 by LOGIT [6] model. The project proposal results 
(whether it is approved or not) are analyzed. 

The responsible institution of the program: Ministry of Economy. 
The monitoring institution: Latvian Investment and Development Agency. 
The aim of the activity is to promote business development in specially supported 

territories, thereby reducing unacceptable differences among regions and regional areas, to 
improve balanced development of the country (from the Cabinet of Ministers regulations 
No.197 in Riga, 24 February, year 2009, protocol No. 14.57§). 

The foundation is provided for the following long-term investments: 
1. Investments in fixed assets: 

a. Purchase of new techniques and equipment; 
b. Renovation and construction of industrial production buildings (for start-up 

businesses this activity cannot exceed 50% of total project costs); 
2. Investments in intangible assets as patents and license purchase. 
 

The maximum funding available per one project is 150 000 Latvian Lats (the project 
proposal can be prepared by one person or a group of persons). The maximum co-financial 
intensity is 55%. The implementation time of the project should not exceed 24 months. 

One company can submit more than one project proposal but each next proposal may be 
submitted when the previous project has finished and the final report is submitted or after the 
first proposal rejection. 

There were other criteria estimated in monitoring institution: 
a. When implementing the project will / will not the load on the environment be reduced; 
b. When implementing the project will / will not economic energy resources be used; 
c. When implementing the project will / will not the production and processing methods 

that reduce the impact on the environment in all product life cycle be initiated; 
d. When implementing the project will / will not “green procurement” principles be used; 
e. The project has a positive / neutral impact on the target priority – information for 

society; 
f. There will be an IT solution developed in the project; 
g. There will be an IT service etc. developed in the project. 
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At the beginning results of the first and second program rounds were summarized (they 
were two separate project proposal competitions and were not one by one following rounds for 
one project proposal). In the summary number of approved and rejected projects is listed, as 
well as number of signed contracts (this is due to the fact that project acceptance doesn’t mean 
that contract must be signed, the person can choose whether to do the project or not), and few 
other characteristic variables: total eligible costs; co-financing from structural fund; project 
implementation time in months and the territory where project will be implemented. 

In addition to the primary information more variable characteristics were obtained and 
overall following variables in LOGIT model were used: 

1. The distance between territory where project will be implemented and Riga in 
kilometers (the site map.google.lv was used); 

2.  Total eligible costs of project; 
3. The Structural Fund co-financing; 
4. Duration of project implementation in months; 
5. The project result “approved / rejected” is defined as: 

5.1. 0 – rejected; 
5.2. 1 – approved; 

6. During the modeling additional variables were added: 
6.1. Co-financing of total eligible costs in percent (or the co-financial intensity); 
6.2. Depending on the co-financing intensity – assigned score for project from the 

monitoring institution (Cabinet of Ministers Regulations No. 197 Article No. 25); 
6.3. Territory development index (for undeveloped territories it is negative); 
6.4. The population in the particularly supported territory. 

 

After the variable preparation, but before use of the quantitative method, it is necessary to 
do the quality analysis of data, which means to evaluate the compliance for statistical models 
and to see if data matrices do not contain fictive data. For the qualitative data analysis the data 
was grouped by the project location in planning regions. 

 

Number of projects submitted  
by planning regions 

Number of projects submitted  
by planning regions after qualitative  

data analysis and data selection 

 
Figure 1. Number of Submitted Projects by Planning Regions before and after Data Correction 
 

The numbers of project proposals by the planning regions are shown in the Figure 1. As it 
can be seen in Figure 1, Latgale region is dominating in this field of study, there are almost 
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three times more project proposals than in Vidzeme (Latgale region is most undeveloped region 
in Latvia) and even more than other regions. As the result of qualitative data analysis 76 
observations were removed, as they could be considered to be fictive data: 90% of these project 
proposals by groups had the same project indicators (for example, the same implementation 
time, total cost of project, the same project target, territory of project implementation etc.), it 
shows that one and the same project submitters had written many proposals thinking that at least 
one of the projects will be accepted. 

After the correction of data one can see changes in total number of projects by planning 
regions. Latgale still has the dominant role but the difference between numbers of submitted 
projects compared to Vidzeme is only 20. 
 
 
2. Estimation of Probabilities of Project Approval 
 

Symbols used in statistical programs and modeling: 
1. P – the project is approved (1) or rejected (0); 
2. C – constant (with no economical interpretation, only to know the model coordinates); 
3. KOP – total eligible project cost (in Latvian Lats); 
4. STRUKT – requested co-financing from structural funds (in Latvian Lats); 
5. T – the project implementation duration in months; 
6. KM – the project location distance from Riga (in kilometers); 
7. INDEX – development index of specially supported territory where the project is 

located; 
8. PROC – structural fund intensity required as a percentage of KOP; 
9. 18-PUNKTI – maximum number of points (18) minus points attained during the 

project evaluation process depending on PROC; 
10. IEDZ – population in the project location. 
 

Before the modeling starts it is necessary to understand economical interpretation of each 
variable and to determine, which sign (positive or negative) is expected. 

It is expected that factor – the project total eligible costs – will be negative. It describes 
that increase in the total eligible project cost reduce the probability of project to be approved, a 
negative coefficient with a similar interpretation can be expected for another variable – 
structural co-funding. 

There is no one logic about relationship between the project implementation period in 
months and the possibility for project to be approved, but most probably the relationship is 
positive – probability for project to be approved increase if the project implementation period is 
longer (risk for the project to be extended decreases). 

For project location evaluation the KM variable was created (location distance from Riga 
in kilometers). As the program is focused on particularly supported areas that mostly are in 
countryside, it should be approved that KM coefficient will be positive – the further project 
location from Riga, the higher probability for project to be approved. 

For each particularly supported territory the development index has been assigned that is 
negative for these territories. From economical interpretation it is expected that the coefficient 
of variable INDEX will be negative – the probability of the project to be approved increases, as 
the INDEX is more negative (variable decrease). 
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When evaluating the intensity percentage of structural co-financing, the coefficient of 
variable is expected to be negative – the increase in intensity (percentage) decreases the 
probability for project to be approved. It is also associated with the first and second variables – 
the higher the total eligible costs or requested structural fund co-financing, the lower the 
probability of approval. 

From the project evaluation methodology in the monitoring institution projects with 
lower requested co-financial intensity have attained more points (18 points are maximum). It 
means that increase in points gives lower co-financing intensity. So the variable (18-PUNKTI) 
is created and the coefficient of this variable is expected to be positive. 

As one of the targets for year 2013 is to reach 32 economically active businesses to every 
1000 inhabitants, it is expected that the larger the population in project location is, the higher is 
the probability for project to be approved. 

The first basic model is prepared that includes all eight variables. McFadden 
determination coefficient is relatively high but it is acceptable because it is a binary model, 
although five of the eight variables in this model are not statistically significant at the 90% 
confidence level; it shows that the model contains insignificant variables and still it is possible 
that explanatory variables are missing. There is also a multi-co-linearity problem in the model, 
ie., when several variables correlate with each other. In this case they are variables  
(18-PUNKTI) and PROC, as well as KM and INDEX because, if one looks at the situation of 
Latvia, locations further from Riga have a lower development level (more negative INDEX). 

 
Table 1 

 
Comparison of Models Parameters 

 
 First model Second model Third model Fourth model Fifth model 

Variables Coefficient P-stat Coeff. P-stat Coeff. P-stat Coeff. P-stat Coeff. P-stat 
C -0.03759 0.9891 -0.367327 0.5285 -0.323678 0.3261 -1.751716 0.0686 -1.02065 0.0719 
KOP -2.47E-06 0.6528         
KOP/T   -1.51E-05 0.0986 -1.82E-05 0.0529 -1.53E-05 0.1087 -1.58E-05 0.0937 
STRUKT -1.85E-06 0.8975         
T 0.0826 0.0013         
KM 0.000323 0.9066 0.001017 0.6916       
INDEX -0.400552 0.0692   -0.357588 0.0887 -0.393841 0.0583 -0.383052 0.0664 
18-PUNKTI 0.133071 0.1083 0.094214 0.0060 0.085035 0.0135     
PROC -0.033566 -.6406     0.042984 0.0522   
PROC^2         0.000609 0.0312 
IEDZ 0.000129 0.0016 0.000142 0.0003 0.000129 0.0011 0.000124 0.0016 0.000126 0.0014 
McFadden 0.129478 0.090227 0.100862 0.08998 0.093691 
Prob. LR stat. 1.44E-05 3.82E-05 1.03E-05 4.29E-05 2.64E-05 
H-L stat. 4.3131 5.7303 6.8197 3.6485 5.7835 
Andrews stat. 5.7106 5.8079 7.5278 5.4988 6.2241 

 
Due to the multi-co-linearity problem, it is necessary to find which variables of these are 

more statistically significant to the project approval result. Two models are prepared that both 
have variables: KOP/T (during analysis it was found out that variables KOP and T are not 
statistically significant but variable KOP/T is statistically significant); (18-PUNKTI) and IEDZ, 
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but in first model the fourth variable is KM while in the second model – INDEX. All in all more 
than 20 models were estimated in empirical analysis but only statistically significant models are 
evaluated and analyzed in this paper, it is also important that the economical interpretation is 
appropriate. 

As Table 1 shows, for the model that contains all explanatory variables the parameters are 
statistically significant within 90% confidence level, except parameter KM, whose influence to 
the result is not straightforward. Since the LR statistical probability is practically zero, the 
hypothesis that all coefficients are zeroes simultaneously is rejected. Goodness-of-fit test shows: 
a hypothesis that the specification of the model is adequate cannot be rejected (low HL and 
Andrews statistics values). 

The next model uses the same variables, except INDEX is used instead of KM. It is 
visible that within 90% confidence level all coefficients are statistically significant, including 
the variable INDEX. It can be concluded that the INDEX is better characterizing variable than 
KM. It can be explained that the location development level regardless how far they are from 
Riga, is different: there are several regional interest or local interest centers (larger cities) with 
higher development levels than rural territories. For example, Valka is 160 km far from Riga 
and the INDEX is -0,796 but 150 km from Riga there is another city called Rujiena with 
development index -1,104 (Valka is larger city than Rujiena). The LR statistics is close to zero – 
all coefficients are not zeroes simultaneously. Although both HL and Andrews statistics have 
increased, their values are still low, that tells us that specificity of model cannot be rejected. 

The second problem could be that the intensity percentage of structural fund co-financing 
is probably not linearly related to the project approval result but there could be a parabolic 
relation: it is possible that there is a maximum percentage level that gives the highest probability 
for the project to be approved but when the co-financial intensity is lower or higher the 
probability decreases. So it is necessary to analyze model with a variable PROC2 and evaluate if 
it is better than the model with variable PROC (linear relationship). In those models the variable 
(18-PUNKTI) is not included since, as previously mentioned, there is a tight correlative relation 
between (18-PUNKTI) and PROC. 

The model with linear relationship (variable PROC) consists of three statistically 
significant variables within 90% confidence level, including PROC, but the variable KOP/T is 
not statistically significant. LR statistical probability is close to zero. If the variable T is used 
instead of KOP/T, the statistical significance level increases, McFadden determination 
coefficient reaches 0.11 but HL and Andrews statistics are relatively high. It shows that the 
specification of model is not chosen correctly, for this reason even the variable KOP/T is not 
statistically significant (within 90% confidence level), it gives a better specification and better 
describes the model than variable T does. The model with variable PROC has low HL and 
Andrews statistics, it indicates that the error of chosen specification may be rejected. 

During the research a model that contains both PROC and PROC2 was also analyzed but 
the variable PROC within 90% confidence level is not statistically significant, also Goodness-
of-fit test has very high HL and Andrews statistical coefficients, so it was decided to dismiss the 
variable PROC. The combined interpretation of variables PROC and PROC2 denotes a peak in 
the frame of reference, but as the PROC is not statistically significant and specification of 
model is not adequate, then it can be concluded that the peak is not shifted far away from the 
ordinate axes. Only the model with PROC2 is compared to the previous model (see Table 1): LR 
statistical probability is close to zero, so the hypothesis that all coefficients are simultaneously 
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zero is rejected; within 90% confidence level all coefficients are statistically significant; the HL 
and Andrews statistical values are low so the hypothesis about adequate specification of the 
model cannot be rejected. 
 
 

3. Analysis of Project Approval Probability by Different Factors 
 

The two best models were chosen that both have variables KOP/T, INDEX and IEDZ, 
while one model contains a variable (18-PUNKTI) and the other PROC2. The comparison is 
shown in Table 2. 

 
Table 2 

 
Comparison of Two Best LOGIT Models 

 
 First model Second model 
Variable Coefficients P-statistic Coefficients P-statistic 
C -0.323678 -1.82E-05 -1.020650 0.0719 
KOP/T 0.3261 0.0529 -1.58E-05 0.0937 
INDEX -0.357588 0.085035 0.383052 0.0664 
18-PUNKTI 0.0887 0.0135   
PROC^2   0.000609 0.0312 
IEDZ 0.000129 0.0011 0.000126 0.0014 
McFadden 0.100862 0.093691 
Prob. LR stat. 1.03E-05 2.64E-05 
H-L stat. 6.8197 5.7835 
Andrews stat. 7.5278 6.2241 

 
Using the results obtained to evaluate the effect of explanatory variables on the project 

approval probability, four different situations were investigated, as it is shown in Table 3 and 
Table 4. For each situation one of the variable values has been reduced by half compared to the 
first basic assumption data values. When variable has been changed curves shift down or up and 
show, how probability of project approval has changed. 

 
Table 3 

 
The First Model Interpretation 

 
Assumptions Coefficients 1 2 3 4 
C -0.3236780     
IEDZ 0.0001290 1000.00 1000.00 1000.00 500.00 
18-PUNKTI 0.0850350 18.00 18.00 9.00 18.00 
INDEX -0.3575880 -1.50 -0.75 -1.50 -1.50 

KOP/T -0.0000182 variable 
(not fixed) variable variable variable 
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Table 4 
 

The Second Model Interpretation 
 

Assumptions Coefficients 1 2 3 4 
C -0.3236780     
IEDZ 0.0001290 1000.00 1000.00 1000.00 500.00 
PROC^2 0.0006090 0.20250 0.20250 0.10125 0.20250 
INDEX -0.3575880 -1.50 -0.75 -1.50 -1.50 

KOP/T -0.0000182 variable 
(not fixed) variable variable variable 

 
In Figure 2 and Figure 3 the previously mentioned assumptions are shown. The figure 

does not show probability changes in absolute values that are the probability to get 1 or 0 in the 
result, but it shows changes from different variable values, as well as the effect when one 
variable has two different values. In particular, in the Figure 2, when the variable named (18-
PUNKTI) decreases by half its value (1st Model, 3rd Assumption), the curve shifts down 
significantly, significant shifts are also shown when variable INDEX changes, but the other 
variables do not significantly change the project approval probability. Changes are also visible 
depending on population in territory. 

 

   
 
Figure 2. Graphical Interpretation of First Model 
 

From the Figure 3 it can be seen that the most significant changes have occurred when 
the development index of specially supported territories (INDEX) has been reduced by half (2nd 
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Model, 2nd Assumption). Both 1st and 3rd assumptions (2nd model) almost overlap, which means 
that the percentage reduction does not significantly affect the project approval probability. The 
changes also can be seen when the population of territory decreases. 

 

 
 
Figure 3. Graphical Interpretation of Second Model 

 
Both the first and the second model show that (1) the development index of specially 

supported territories has the greatest impact on the probability of project approval, as well as (2) 
requested co-financing of structural funds that is evaluated according to point scale. Lower, but 
also visible effect is for (3) population in the territory. 
 
 
Summary 
 

This paper considers an example of project approval data analysis of the European 
Regional Development Fund Program “Business and Innovations” (activity no. 2.3.2.2). The 
paper explores application of the LOGIT model to estimate probabilities of project approval for 
projects that may differ in size and belong to various economic sectors, but their main 
objectives are similar. Qualitative choice model is used to estimate factors that influence project 
approvals in the first project phase – submission of project proposal. The result shows that the 
probability of project approval is mostly affected by 

(1) the development index of underdeveloped territories and 
(2) the intensity of structural funding that is planned within project submission and 

estimated in percent, 
and this is consistent with the main objective of the named activity of the European Regional 
Development Fund Program “Business and Innovations”. 
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There is no statistically significant effect to the project approval result from total eligible 
costs and the period of the project duration time, but there is one statistically significant 
variable: the total eligible costs per one project duration month. 

We can indicate that for government institutions that manage Fund Distribution 
Programs, it would be necessary to expand the database about proposed and approved project 
papers. It would give an opportunity for applicant to assess the previous results and to reduce 
the risk of not approving the project; it also improves the quality of future projects and gives 
more appropriate distribution of funds to better projects. 

It is possible to extend the model with other criteria that could affect project quality 
evaluation and therefore it could be used to estimate project approval probability, for example, 
if it would reduce the impact to environment in all product life cycle; if economical energy 
resources would be used in project; if the project would contain IT solution etc. (mentioned in 
first section of this paper). 
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Abstract 
 

Multi-site development creates several challenges for project teams. One focus is the 
concurrent development and the integration of results from teams spread over distant locations. 
The coordination and the consistent provision of deliveries between teams are more complex in 
multi-site projects than in teams located in the same place. This is mainly due to the limited 
possibilities for communication and synchronization, especially informal communication [1]. In 
addition, it is a challenge for data management and configuration management. An effective 
configuration management has to ensure, that teams in different locations don’t interfere with 
the work of other teams, e.g. by changing the same files in a different way. In addition, it has to 
take care, that the teams are using consistent versions of the results of the other teams. To 
coordinate who is using which versions of results and to make the necessary data available in 
the different sites is a complex task. Modern configuration management systems help with this 
task. Still, a proper configuration management strategy has to be developed for the specific 
needs of each project [2]. This contribution deals with recommendations and ideas for setting up 
such a strategy. 
 
 

1. Introduction 
 

Today, many large projects are executed by projects teams spread over different 
departments and different fields of work. The complexity of such projects is increased if they 
are conducted in different locations at the same time. These multi-site projects require 
additional effort for coordination and collaboration [3]. Many aspects of project management 
for such distributed projects are concerned with knowledge sharing approaches [4] and the 
organization of virtual teams. The challenge is to achieve a similar degree of collaboration 
amongst the team members compared to teams located in one site. To foster collaboration, IT 
tools are used to support the sharing and exchange of information and to organize the 
communication processes. 

One important source of problems in dispersed project teams is caused by a lack of 
version control. The typical case is a team member in one site working on the same result or 
deliverable as another team member at a different site. Accidently, they create two different 
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results. It may happen that other team members use the one or the other result and try to 
integrate them into new results. The outcome is not very likely to work. A consistency problem 
is created. Other examples are two team members changing the same deliverable in different 
ways, e.g. correcting two different mistakes. The results are two deliverables; each has one 
mistake corrected and one mistake left. Integration of such results into further deliverables 
multiplies the mistakes. 

Configuration management addresses these issues and it can help to organize projects, 
especially if different locations are involved. The creation, provision and exchange of data is 
structured and controlled. This allows the definition of rules about who is seeing which data and 
who is allowed to change which data at what time. Configuration management is highly 
connected to other disciplines like change (request) management, project management, 
requirements management and other areas of systems engineering [5]. In connection with these 
disciplines and based on the size of project and the area of industry, the configuration 
management strategy has to be defined. Sometimes aspects of configuration management are 
addressed by version or data management. Configuration management is not limited to the 
management of data, e.g. in engineering projects, but in the context of this contribution the 
focus is IT based configuration management for development data (e.g. software source code). 
 
 
2. Configuration Management 
 

Configuration management [6][7][8] tells each team member which deliverables and 
which versions of the deliverables he is allowed to touch. Configuration management aligns 
when the things are touched and when the results are integrated. 

This is done by the creation of a new version if a development data file is created or 
changed. A version management system records the time when the new version was created and 
the user who created it. The sequence of versions of a file generated during the development 
process is called the version tree. If the tree has only one consecutive sequence, the latest file is 
usually the valid version. But that is not true in all cases. If different people work on the same 
file, different recent versions of that file can exist. All versions can be valid, but they are not 
consistent. E.g., different people are fixing different bugs in the same software source file. After 
creating the different valid versions, somebody has to merge the files into one file to have all 
bug fixes collected. The merged file is the valid version after that procedure. Another case is the 
usage of different versions from a version tree for different purposes. E.g., the software designer 
is working on the most recent version in the sequence, while the software tester is testing an 
older but more stable version. An even older tested version could be part of a software release, 
where a stable and tested version is needed, while some new features are still missing. For all 
three purposes, the same file is used but different versions with different content. 

A collection of versions of different files (each file in only one version) forms a 
configuration. Since these files in a development project are forming a system (e.g. a software 
system) they are dependent and connected. Some configurations collect file version content that 
does not fit together, some configuration form a consistent system or sub-system. The collection 
of the correct version of each file forming a system is a main task of configuration management. 

Consistent versions of parts of the system or the complete system are managed with 
baselines. A baseline is a collection of the file versions that form a consistent system. The 
baseline is created in a project at certain stages of the development process, e.g. when a release 
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of the software system is done. The baseline defines which version of each relevant file is used 
for the consistent release of the system. Choosing file versions for a baseline can be done by 
defining a certain time or a time stamp, meaning, the last version of a file created before that 
time is the version used for that baseline. This is a simple process, but it can be risky in 
multisite projects. Another way of marking the file versions belonging to a baseline is labeling. 
Each file version connected to the baseline gets a unique label. There is only one file with this 
label in each version tree. Therefore, the file version belonging to that baseline can be identified 
exactly. 

Version management systems used for configuration management offer the possibility to 
create views. A view is a file system containing all files belonging to a configuration, meaning, 
there is a certain version of each file visible in the file system provided by the view. A view can 
be used to display all files connected to a baseline. E.g. the version management system 
displays only files with a certain label. If all files belonging to the baseline have been labeled, 
the view displays the system configuration connected to that baseline. With this mechanism, the 
user can easily switch between different development stages of a software system. The software 
design engineer can display the latest consistent version of all files and do his changes on that 
version. At the same time the test engineer can test an older set of consistent files, e.g. by 
simulating the system. He is not interfered by the changes done at the same time by the software 
design engineer. In a system design based on several sub-systems, one sub-system can be 
modified while the rest of the overall system is displayed in a stable version. Teams working on 
different sub-system can do their development work without interfering with the work of other 
teams. After some time, the baselines of the different sub-systems are moved (e.g. by creation of 
a new label) and a new consistent overall system is formed.  

A change (request) management system, e.g. for bug tracking or issue tracking [9] can be 
part of the configuration management. It can be easily identified, in which version of a file a 
bug or issue is fixed or a change is implemented. Since the baseline identifies which versions 
are contained in it, it is possible to identify which consistent release of a software system 
contains which changes and fixes. 
 
 
3. Adaptation to Multi-Site Projects 
 

Multi-site projects are specifically affected by configuration management issues, since 
results from one site are visible at another site with time latency. Communication on which 
parts of the deliverables are to be used may be difficult between different sites. This leads to 
specific adaptations for multi-site configuration management. The strategies to address the 
topics are supported by software tools. 

A main feature of multisite-configuration-management systems (e.g. Rational Clearcase 
[10]) is the provision of synchronized design databases at each development site. The team at 
one site works on a copy of the database and this copy is synchronized over all sites from time 
to time (usually overnight). If the team changes a file, it is changed in the local copy of the 
database. After synchronization the new file version is available at all sites. Dependent on how 
often synchronization is done this can lead to pretty long delays until a change to a file is visible 
at all sites. It could be that a change to one file at one site leads to a working and consistent 
overall software system. Another change to another file (or even to the same file) at another site 
may result in a working and consistent system, too. But after synchronization the two changes 
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add up to an inconsistent software system that does not work. Since there is a time lag, many 
changes can add up and the problem is destroying a whole day’s work. To avoid that, a more 
rigid approach in configuration management has to be taken. 

First of all, each site uses an own site specific branch for their changes. Meaning, if site 
“munich” changes a file, a branch named “munich” is generated for that file. Each new version 
generated by people from “munich” is generated as part of that branch. If another site changes 
that file, they use another branch, e.g. “hamburg”. Due to this, the results of the different sites 
can be easily distinguished. Version management systems offer the possibility to display files 
version from a specific branch only.  

In addition, each file is assigned to one site, and only that site is allowed to change that 
file. Meaning, only one branch per file can exist, if two branches of the same file exist, 
somebody has touched a file that he was not allowed to touch. That can be easily detected by 
tools. The “one-branch-per-site” policy helps to control that if a huge number of files are 
generated during a development project. The assignment of files to a site can be simplified, if 
complete sub-systems are assigned to a site. This is anyway a common approach in structuring 
multi-site projects [11]. 

During synchronization first all results from all sites are collected at one site (main site). 
After synchronization all branches of files can be merged back to the main branch, but that is 
not necessary. Based on the synchronized set of files, tests are done (e.g. an overnight 
regression test) to find out if the different file versions form a consistent and working overall 
system. Of course, before synchronization the different sites have tested if their sub-systems are 
consistent and working and if their sub-system works with the old versions of the other sub-
systems. Meaning, after synchronization the only task is to check if the different new sub-
systems work with each other.  

All files of a working overall system are labeled to form a new baseline. If one sub-
system does not work with the others, there are two possibilities. First, the new-subsystem can 
be excluded from the release of a new baseline. Instead an older version is included in the 
baseline. Second, the delivering site of the sub-system can be asked to do an update. The work 
of generating a consistent new overall baseline is simplified if the sub-systems are labeled 
before synchronization with a sub-system specific label. By using that label to create a view on 
that sub-system the correct file versions are displayed automatically. With this sub-system-
labeling, the delivering site can decide which file versions to use in their sub-system release. By 
changing a view to a different label, the user can easily switch between different baselines (or 
versions) of the sub-system. After labeling the overall system, the user can switch between 
different baselines (or versions) of the overall system by changing the view to a different label. 
After labeling the overall system (meaning creating a baseline or a release) the database is 
synchronized back to the remotes sites. They can use the new baseline by setting their views to 
the respective label. 

Using time stamps instead of labels can be dangerous. If for example a time stamp for a 
specific set of files is defined at one side by doing tests with these files, it can happen that after 
synchronization one of the files has a newer version, but still within the range of the time stamp. 
Meaning, accidentally a newer and not tested version is used. Careful use of time stamps will 
not lead to that issue, but dealing with large number of files carries the risk of doing something 
wrong. 
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To communicate a baseline, a release or just a specific configuration of all files (or of the 
files of a sub-system) to teams, it is just necessary to communicate the respective labels. A 
naming convention for the labels can help with this (e.g. DSP_SUBSYSTEM_ALPHA_ 
RELEASE). Configuration management can deal with these label names. E.g. people will know 
that a certain feature or bug fix is contained in DSP_SUBSYSTEM_ALPHA_RELEASE. The 
creation a provision of baselines and release can be scheduled and controlled, e.g. by running 
regression tests on the baseline. 

Another advantage is that different stages of the design process can be performed on the 
same file database. E.g. while the design engineers work on the beta release, the test engineers 
are performing their testing with the alpha release. The specification team may perform their 
work on an even newer version. While at site A the test team work on the alpha release, at site B 
the test team may work already on the beta release. Therefore, configuration management is a 
basis for all types of concurrent engineering [11] [12]. The concept of delivering releases or 
baselines via database synchronization and labeling helps to establish principal-agent-relations 
between sub-teams [11]. A delivery specification can describe all content in a specific release of 
a sub-system and the receiving team can easily check this with an acceptance test. 

Rational Clearcase [10] supports this configuration management strategy and was used 
for the respective experiments. Systems based on a single site database (e.g. svn [13]) can still 
use the same approach. They just don’t do the database synchronizations. Other systems with 
mirrored databases, e.g. Git [14] just follow the same approach. 
 
 

4. Results and Conclusion 
 

The considerations explained in this contribution came up while reasoning about 
strategies for the project management for large HW/SW Codesign projects [11]. They were and 
are used in large digital design projects in semiconductor industry. With the application of 
sophisticated configuration management strategies it was and is possible to manage projects 
with more than 100 engineers is more than 5-10 different locations. The file databases can 
contain several thousand files. 

Concurrent engineering is supported by working on 5-10 sub-systems at the same time 
and by working on 3-4 different development stages at the same time. Approaches like 
generating ASICs, FPGAs and virtual prototypes from the same design database [11] are 
supported. Frequent releases (e.g. one per day) help to implement iterative design processes. 

Thinking about multi-site development while setting up the configuration management 
strategy is a necessary requirement in large projects. Even if the project may start in one 
location only, a spread to several locations may be necessary during the project runtime. A deep 
understanding of the possibilities and features of configuration management systems helps to 
develop an efficient and effective way to organize the development of large systems in large 
teams. 
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Abstract 
 

Project management system is an effective means of solving the socio-economic prob-
lems. This method of management is the most powerful in changing and developing systems, in 
unstable and uncertain situations. 

The Innovative socially oriented economy cannot be avoided in the development of un-
stable situations that are characteristic for a market economy as a socio-economic system. 
Therefore, the management companies are increasingly emphasis on need to create a system of 
protection of the business of negative factors. The most important prerequisite for the successful 
passage of the crisis is the readiness for it on the basis of project crisis management. 

The main objectives of the project crisis management include: identification of signs of 
a crisis situation; estimate the probability of its occurrence and the potential consequences; the 
development of anti-crisis strategy; the elimination of negative socio-economic impact of the 
crisis; preventing it in the future. 

The mechanism of project crisis management should be oriented not only to eliminate 
the impact of the crisis, but also on the tasks of post-crisis period related to the further develop-
ment of the business, increasing its competitiveness in the long term. 

The project crisis management doesn’t have a standard set of approaches, methods and 
procedures. Its tools depend largely on the individual capabilities of the company, the trajecto-
ries and cycles of development, the impact of various external and internal factors. There are 
several types of project crisis management, based on the phase of the crisis. 

As part of a project crisis management carried out pre-trial rehabilitation, judicial (arbi-
tration and liquidation) and extra-judicial liquidation procedures. There is a need to enhance the 
rehabilitative nature of the modern crisis management. 

The project crisis management has its own the object, subject and mechanism. The re-
alization of functions of project crisis management requires specialists with specific profes-
sional competencies to enable them to effectively manage the business in a crisis situation as 
well as to develop and implement stabilization programmes, further development aimed at en-
suring the continued competitiveness. 
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At the present time, the concept of project management is applied in many sectors of the 
economy. The world practice of project management system has proven its efficiency and cre-
ated a real need for a significant number of highly qualified project managers. In the higher 
education system is preparing the relevant bachelors and masters. The project management sys-
tem based on modern information technologies, actively developed and used by many compa-
nies. Project management system is an effective instrument for solving social and economic 
problems. This method of management is the most effective in changing conditions and devel-
oping systems, in unstable and uncertain situations. Place and role of project management in the 
modern economy requires further development and adaptation of its methods and tools, spe-
cialization, a more relationship with the processes of business management. 

Any project operates in a certain socio-economic system. It should be noted that the evo-
lution of the market economy as a socio-economic system is influenced by different factors, the 
importance of which changes as it develops. 

Currently, the effective functioning of a market economy is determined by factors such as 
knowledge, innovation and the ability of entrepreneurs, flexibility of production, etc., which 
promotes the establishment and development of innovative socially oriented market economy. 
As a result production develops due to the greater use of innovation, allowing for continuous 
updating of the technical and technological base of production, development and production of 
new competitive goods, the effective penetration into world markets, as well as an effective sys-
tem of social protection is guaranteed. Thus, an innovative socially oriented economy is based 
on the implementation of such principles like a balance of entrepreneurial freedom, social jus-
tice, and competitiveness. Therefore, in the “Concept of Long-Term Socio-Economic Develop-
ment of the Russian Federation until 2020” tasked of transformation of the Russian economy 
from the export of raw materials to innovative socially oriented type of development [1]. A 
similar concept called “Europe 2020” (EU-2020) adopted and is realized within the European 
Union [2]. The analysis of these two documents shows that they are based on general assump-
tions, namely the sustainable economic growth on the basis of knowledge-economy, the trans-
formation of innovations into a leading factor of economic growth in all sectors and spheres of 
the economy. Formation and development of a competitive knowledge economy in Russia and 
high technology is the strategic direction of development of country in the first half of the 
twenty-first century. The implementation of this task depends largely on the quality of human 
capital, social conditions, the ability to quickly introduce new technologies in the economy, the 
efficiency of foreign trade activities. 

However, the innovative socially oriented economy, as today’s world practice shows, 
cannot avoid in the development of unstable situations, typical to a market economy as a socio-
economic system. For the market economy crisis is a normal situation, due to the cyclical nature 
of its development. The risk of its there is constantly, so the managers of the organizations need 
to know the specific causes and signs of a crisis situation, to be able to find a strategy for action 
in its context and the transition to sustainable development. 

The current economic crisis has affected many areas of the Russian economy.  Despite 
the fact that the Government of the Russian Federation has developed and implemented a set of 
effective anti-crisis measures [3], the instability of the organization, which is expressed first of 
all in their insolvency, losses, is still a serious economic problem. 

In particular, the total debt of organizations in Russia at the end of 2010 amounted to 
37.2 trillion rubbles, or 8.3 times higher than 2000 level and more than in 3 times – 2005. Dur-
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ing the period 2000-2010 there is a tendency of large-scale increase in all types of debt organi-
zations (accounts payable – 5 times, on bank credits and loans – in 20 times; receivables – al-
most 7 times). Over the last decade the number of the unprofitable organizations varies from 
one third to half in a number of sectors of national economy [4]. In this regard, organizations 
increasingly focus on the need to establish a system for the protection of business from the ef-
fects of negative factors. One of the most important factors in sustainable evolution is the de-
velopment and implementation of the project crisis management system. 

The main purpose of the project crisis management is the identification of a crisis situa-
tion; the estimation the probability of its occurrence and the potential consequences; the opera-
tion of crisis management strategy; the elimination of negative socio-economic consequences of 
the crisis; the  prevention  it in the future. Thus, the project crisis management is the managerial 
decisions and activities on the diagnosis, neutralization and overcome the crisis and its causes, 
prevention in the future. 

The mechanism of the modern project crisis management should be aimed not only at 
eliminating the social and economic consequences of the crisis, but also on the tasks of post-
crisis period related to the further development of the business, increasing its competitiveness. 

The concept of project crisis management can be interpreted ambiguously, that is con-
nected with the dual nature of any crisis that simultaneously creates and destroys, i.e. forms the 
prerequisites and prepares the conditions for further development and release of the previous 
business strategy. 

If we consider the crisis as a destructive function, then it should be understood as a situa-
tion that threatens the existence of the organization and requires immediate action to preserve its 
material basis for the continuation of economic activity with a deficit of circulating capital. If 
we consider the crisis as a phenomenon, oriented not only the struggle with the old, but also on 
the new development, it should be taken positively. With this approach, a project crisis man-
agement means not only the fight with the crisis, but also business restructuring, in accordance 
with the new realities. 

Project crisis management operates on the following assumptions: 
 crises can be foreseen, call, accelerate, precede, postpone, mitigate; 
 necessary to prepare for crises; 
 the crisis processes can be controlled to a certain limit; 
 crisis management requires the special technologies; 
 crisis management can reduce the negative socio-economic consequences. 
 

Project crisis management doesn’t have a standard set of approaches, methods, proce-
dures; in each case, and at every stage of the development crisis is unique. Its instruments 
largely depend on the individual opportunities of the organization, development cycles, and the 
impact of different factors in the internal and external environment. 

By its nature, project crisis management in a separate organization is part of the strategic 
management, whose main objective is to ensure its competitiveness in the long term. It must be 
noted that the use of anti-crisis instruments under stable conditions could have the negative con-
sequences for business development. 

Project crisis management, depending on the stage of the crisis can be divided into the 
following types: 

1) The early project crisis management is carried out to prevent a crisis of profitability 
and capacity building in the event of slowing demand and the deterioration of the 
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company’s position on the market or the possibility of its losing. Here, the regular 
management is complemented by a number of special functions. 

2) Outrunning project crisis management is implemented with the weak signals about the 
threat of crisis, a loss of competitiveness of products and firms in general. It combines 
some features are equally a regular and crisis management. The main goal is to avoid 
the looming crisis of non-payment. 

3) The crisis project management during the insolvency is carried out under conditions of 
financial instability associated with the appearance of insolvency and the loss of prof-
itability. Here its own functions are complemented by a number of operational func-
tions of a regular management. The aim is to restore the sustainability of the organiza-
tion, the ability to save business, etc. 

4) Crisis management project at the stage of bankruptcy occurs under conditions of 
chronic instability and loss of ability to pay. This form is introduced by arbitration court 
at recognition of the organization as bankrupt. There is no regular management, and im-
plemented only the functions of crisis management. The main objective is to maximize 
the satisfaction of creditors’ claims, the preservation of the property complex of the or-
ganization, workplaces that will allow to the new owner to resume business. 

 

In Russia, the crisis management is implemented on the legal foundations, laid in the early 
1990s by Law of Russian Federation of 19.11.1992 № 3929-1 “On insolvency (bankruptcy) of 
enterprises” [5]. Then, was developed and put into effect Federal Act from 08.01.1998, № 6-FZ 
„On Insolvency (Bankruptcy)” [6]. This law was more perfect, but its implementation in practice 
has revealed a number of shortcomings. As a result, a new Federal Act had introduced from 
26.10.2002 № 127-FZ „On Insolvency (Bankruptcy)” [7]. There is a Federal Act “On Insolvency 
(Bankruptcy) of Credit Institutions” from February 25, 1999, № 40-FZ [8]. 

Project crisis management performs the following procedures at the level of the organization: 
1) The pre-trial (prevention of bankruptcy by own forces; pre-trial rehabilitation, trans-

formations). 
2) Judicial (arbitration and liquidation). 
3) Extra-judicial liquidation (winding up the organization of the owners). 
 

Pre-trial (using the internal mechanisms of stabilization, restructuring of business, etc.) 
and extra-judicial liquidation procedures are implemented on a voluntary basis by organizations 
or external consultants. 

The arbitration management has compulsory character and includes the following proce-
dures: 

1) Observation .The main objectives of this procedure are: preservation of the debtor’s 
property; financial analysis; roster of creditors; holding the first meeting of creditors. 

2) Financial recovery. This procedure is used to restore the solvency of the debtor and 
the debt repayment in accordance with the schedule. 

3) External administration. It is introduced in order to restore the solvency of the debtor. 
During this process, the restoration of stability is achieved by the organization of the 
following activities: 
 Conversion of production. 
 The closure of unprofitable sections. 
 Debt collection. 
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 The sale a part of property. 
 Placement of additional ordinary shares of the organization. 
 Increase of the share capital through contribution by the participants and other third 

parties replacement of assets. 
4) Bankruptcy proceedings. This procedure is applied to a debtor declared bankrupt, for 

the proportional satisfaction of creditors. 
5) Settlement Agreement. The procedure is applied on the any stage of the insolvency. Its 

purpose is to stop a bankruptcy by an agreement between the debtor and creditors. Set-
tlement agreement includes activities such as the exchange of requirements on the 
stocks and bonds, innovations of obligations, the liquidation of debt, etc. This process 
is the most cost effective way to restore the stability of the organization. But the set-
tlement agreement may be dissolve in case of default or a material breach of its terms. 

 

The analysis of data published by Supreme Commercial Court of the Russian Federation 
for the period 2000-2010, reveals the tendency of growth nearly twice the debtor’s organizations 
in respect of which the bankruptcy proceedings were opened. In 2010, the number of such or-
ganizations has exceeded 33 000. Settlement agreement been achieved in 255 organizations. 
The financial recovery carried out in more than 90 organizations, while financial debt was paid 
off in only 6 organizations. External control was carried out in 908 organizations, with the sol-
vency has been restored in 14 cases. The twenty organizations could restore the solvency and 
stop the bankruptcy. Overall, more than 16 thousand organizations were declared as a bankrupt 
and the bankruptcy proceedings were opened in respect of them [9]. 

Thus, we can conclude that the arbitration methods of crisis management so far aren’t ef-
fective. They focus on the elimination of organizations through the bankruptcy process. All this 
substantiates, there is a need for further improvement instruments of arbitration management, its 
greater focus on the rehabilitation rather than on the liquidation character. 

The system of project crisis management, as and any other management system consists 
of several elements, which include: the object, subject, mechanism and the process of manage-
ment. It is a subsystem of the organization’s management system as a whole, and must have the 
following special properties: 

 flexibility and adaptability; 
 orientation to the informal methods of the impact; 
 a high degree of decentralization (in large organizations), which is required for rapid 

response to emerging problems and changing situations; 
 promoting of integration processes, which allows concentrate the efforts and better use 

of the potential competence. 
 

The subject of a project crisis management is a set of departments and offices, which are 
formed temporarily or permanently for guiding, coordinating and controlling the relevant activi-
ties. This structure can be created by the organization on a voluntary basis in order to prevent 
the onset of the crisis, or n accordance with the decision Arbitration Court to deal with it, and in 
case of failure – for the bankruptcy process. 

In organizations the direct object of the project crisis management is the activities, relat-
ing with the implementation of various anti-crisis measures that refer: 

 to assets (liabilities); 
 stages of business – process (sales, production, supply); 
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 protection of property and business security; 
 HR (the formation of human resources policy, social processes); 
 interaction with stakeholders; 
 informational support (bringing to the organization’s personnel and the public infor-

mation about the plans, methods and principles of management), etc. 
 

The process of project crisis management is based on a system of general rules (princi-
ples), as well as the special techniques and methods of implementation of relevant actions and 
procedures. 

Project crisis management includes the following basic principles: 
1. The earliest diagnostics of crisis manifestations, especially in the financial sphere. Tak-

ing into account that a crisis is a threat to the existence of the organization and is associated 
with the loss of its capital, it should be determined at an early stage. 

2. The differentiation of the crisis’s factors on their degree of danger to a stable position 
of the organization. This makes it possible establish the certain sequence of actions to combat it. 

3. Appropriate management decisions are taken promptly. Versions of these decisions and 
actions for the typical situations should be developed in advance. It should be borne in mind that 
not only tends to increase with each new economic cycle, but also creates new phenomena that 
related to it. Therefore, the earlier crisis instruments will be used in the organization, the greater 
its ability to restore business. Responsiveness is particularly important to solve the problem of 
insolvency, recovery, stability and changes in financial strategy. 

4. The adequacy of the response to the degree of real threat, particularly the financial 
equilibrium. Impossible to save to restore solvency organization (since it cannot be achieved the 
desired effect), but also unnecessary expense not advisable especially in conditions of lack of 
funds. 

5. Using internal financial resources organization that maintains its independence. 
6. Creation of effective system of personnel motivation. 
 

Realization of the functions of project crisis management requires the specialists with 
specific professional competencies that enable them to effectively conduct the business in a cri-
sis situation develop and implement a program for stabilization and the further development to 
ensure continuous competitiveness. Preparation of such specialists is an important goal of con-
temporary higher education. 

These professionals must have the following key professional competencies: 
 the ability to identify preconditions of occurrence and development of crisis, the crisis 

processes, situations and events; 
 the knowledge of the methodological apparatus of diagnostics of signs the crisis situa-

tion, based on the study of internal and external environment of socio-economic sys-
tem; 

 the ability to apply methods of analysis of  financial accounting to determine the signs 
of insolvency of the organization; 

 the ability to apply the risk management; 
 the knowledge of approaches and methods of estimate the market value of the busi-

ness; 
 the ability to participate in the development and implementation of activities of a fi-

nancial recovery; 
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 the readiness to develop activities for the prevention of crises,  reducing its impact; 
 the ability to participate in the development and implementation of activities that can 

bring the organization out of the crisis. 
 

It seems that the presence of managers who can effectively manage in crisis situations 
is an important issue in terms of basic national interests and national security. Recent global 
crises show that the level of crisis vulnerability of many countries is still extremely high. 
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