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Abstract 

This paper investigates the impact of the increased off-shoring in business and 
manufacturing to Central and Eastern Europe (CEE). Since the off-shoring process is 
a relatively new activity, there is no precise definition of how to measure its direct 
impact on a country’s economy. Thus the study is dedicated to identify the main 
economic factors associated with off-shoring and to examine their impact on the 
economic growth.  

The study has used a dataset on economic characteristics for 9 CEE countries 
(Estonia, Latvia, Lithuania, Poland, Czech Republic, Hungary, Romania, Slovenia, 
Croatia) during the time period of 2000 - 2008. 

After applying fixed and random effects econometric model to the panel data for 9 
countries, empirical results showed that FDI inflows that enter the country with off-
shoring processes have a positive influence on the GDP of those countries. 
Additionally, exports of manufactured products and ICT services are also shown to 
have a positive influence on GDP. At the same time, indigenous investments and 
private consumption do have a stronger impact on economic growth compared to 
foreign direct investments and exports, respectively.   

Key words: off-shoring, Central and Eastern Europe, foreign direct investment, 
export, total factor productivity 
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1. Introduction 
 

 The process of globalisation is dated back to second half of the 19th century. 
With the end of two world wars in the 20th century, the progress of globalization 
processes has continued and accelerated up until today. The pace of the globalisation 
phenomenon has been different during different periods; however, currently it shows 
an increasing pace trend.  
 In general terms globalization is defined as an increase of social relations across 
global territory. According to Gills and Frank (2007), as a part of the general 
globalization process – economic globalization is a sub-category of the general term.  

That term refers to integration of economic processes on global arena and should not 
be confused with the processes of internationalization or regionalization.  

According to study of Braunherhjelm, et al. (2009), key drivers that contribute 
to the increased pace of the globalization processes growth are a decrease in the 
transportation and communication costs, as well as technological innovations. These 
factors enable more countries and companies to consider participation in the global 
transactions and economic interactions.  

One of the current globalization process consequences is the facilitation of 
integration of the biggest developing economies, the so-called BRIC countries (Brazil, 
Russia, India, China), into the global economy. Their intense integration into the 
world economy during the past 15 years has spearheaded the world’s economic 
globalization and also inserted different dynamics in these countries trade and 
cooperation patterns. Amongst those, the most significant trends are the ones 
connected with exploiting comparative advantage in different countries made possible 
by the recently increased geographical openness. As a consequence, the search for 
comparative advantage leads to increased relocation of business activities to the 
regions that offer stronger comparative advantage. These processes have been named 
off-shoring and near-shoring processes (forthcomingly referred to as off-shoring 
only). 

Destinations and types of off-shoring are greatly influenced by the comparative 
advantage of particular countries. The comparative advantage of a country is usually 
defined as the cost advantage of a certain industry in a certain country, in comparison 
to the same industry in a different country (Braunerhjelm et al 2009).  

An explanation of the reasons for business activities’ off-shoring to low wage 
countries is well defined in the internationalization theory of firms (e.g. Buckley and 
Casson, 1976; Rugman and Hodgetts, 2000) and theory of the location advantages 
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(OLI advantages: Dunning, 1980, 1988). Basically off-shoring occurs to reap the 
benefits of lower costs in labour-intensive activities. On the other hand, according to 
these theories, capital-intensive activities tend to stay in the company’s original 
location. 

A literature review on the topic of off-shoring topic reveals a significant amount 
of research related to the off-shoring processes’ influence on the original (home) 
economies. However, available information regarding off-shoring process’ influence 
on the economies of the receiving countries is limited, and doesn’t give a complete 
perspective on the subject. Therefore, the objective of this paper is to provide an 
empirical perspective of how off-shoring impacts the economic growth of developing 
countries, with focus on 9 countries in Central and Eastern Europe. The Eastern 
European countries in focus are Estonia, Latvia, Lithuania, Poland, Czech Republic, 
Hungary, Romania, Slovenia, Croatia. 

The literature review on the subject showed a gap in the information and 
conclusions regarding off-shoring’s impact on economic growth of the countries – 
receivers of off-shored processes. Most of the research available on the subject is 
focused on impact that off-shoring has on the home countries of off-shored activities 
i.e. the countries from which business activities are being relocated, specifically what 
impact off-shoring has on labor force and employment dynamics in the sending 
countries. Therefore focusing on off-shoring’s impact on economic growth of 
receiving countries will bring novelty to this area of economics.  

Limitations of this study are related to geography, subject and time scope 
variables. From a geographical and time perspective, this research is limited to the 
data set of 9 Eastern European countries during the years 2000-2008. From the subject 
scope perspective, this study is limited understanding impact of two main economic 
factors associated with the off-shoring process on the countries- receivers. 
 The remainder of this paper is organized as follows. The next section 2 provides 
the available theoretical and empirical evidence of off-shoring’s impact on economic 
growth of developing countries, while Section 3 presents  another view of off-shoring 
to Estonia, Latvia, Lithuania, Poland, Czech Republic, Hungary, Romania, Slovenia, 
Croatia. In the subsequent Section 4 the empirical models and the variables 
implemented in the analysis are described together with the suggested hypothesis. 
 Section 5 provides a description of econometric techniques to be used for testing the 
presented hypothesis and the results of empirical analysis is shown and elaborated 
upon in Section 6. Finally, Section 7 summarizes the concluding remarks. 
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2. Theoretical Framework and Empirical Evidence 
 
2.1. Definitions and key concepts 

 Some of the most common terms, which are connected to the trends of business 
activities’ relocation to other organizations or other countries are outsourcing, off-
shoring, off-shore outsourcing and near-shore outsourcing. These are four similar, yet 
different terms, which can seem somewhat confusing. In her book on the international 
markets dynamics, “Ordning och reda om outsourcing”, Ekholm (2006) presents the 
following definitions for the terms of our interest: 
 Outsourcing – outsourcing is an economic term, which describes a process 
when a company separates a part of its activity and delegates it to external supplier. It 
refers to the situation when a part of a company’s activity is not being carried out by 
the company’s employees, but by the external supplier. 
 Off-shoring – a phenomenon, when some of the company’s activities are being 
moved outside of the company’s original country. It can refer to transfer of activity 
outside of the country both via finding new supplier abroad as well as through 
relocating part of the company’s activity to other territory, though keeping it in the 
same company’s ownership. The term off-shoring assumes location change of some 
part of the company’s activities, however it doesn’t explain whether activity is being 
carried out within the company or by external supplier.  
 Near-shoring – a process, close in its definition to off-shoring. However it 
implies reallocation of activities to the destination, which is geographically located 
relatively close to the company’s original territory.  
 Off-shore outsourcing –defines simultaneously foreign geographical location 
and separation of a particular activity from the company’s processes. More 
specifically, the term relates to the situations, when the company assigns external 
supplier in a different country for delivering a part of the company’s business. 
 In-house off-shore outsourcing – relates to the situation when the company 
moves parts of its process abroad, however keeps them as a part of their own 
organization. 
The Global management consultancy firm Accenture, defines the following types of 
activities, which are being off-shored (Accenture 2008). 
 ITO  - stands for Informational Technology Outsourcing and refers to 
outsourcing of the processes related to information technology (IT), including 
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development and maintenance of customized software and applications. The scope of 
ITO includes IT infrastructure and IT applications management, as well as embedded 
software development. 
 BPO - described as business processes outsourcing and refers to outsourcing of 
certain business process to the specialized service centers. These business processes 
usually carry low margin and high volume of routine activities, and hardly involve 
core business’s differential activities. Functional areas typically considered in BPO 
are finance and accounting, human resources and training, procurement, customer 
service, supply chain and logistics as well as other industry specific processes.  
 Manufacturing outsourcing – refers to manufacturing of both interim products 
and finished products. In the first case, a foreign location is being used to produce 
interim components, which are later being transported to the second location, where 
the final products are being assembled. Manufacturing of the finished goods involves 
full production cycle for a certain good. Usually, the first type of manufacturing 
process can relate to both in-house and external off-shoring, while second type of 
manufacturing is associated with in-house off-shoring 

 

2.2. Theoretical Framework: How Does the Off-shoring Process Translate 
into Economic Effects? 

 The decrease of transportation and communication costs as well as 
technological progress has greatly shaped the dynamics of the type of activities being 
moved off shore. In particular, most of the literature on off-shoring argues that 
everything which can be transformed electronically can also be off-shored 
(Hirschheim et al, 2009). Only those activities that need to be executed at a certain 
location and need personal interaction will not be possible to relocate offshore. 
However it is being challenged that most kinds of activities will be possible to relocate 
to a different location. That implies that R&D activities also have potential to be 
relocated off shore. According to various sources, the amount of jobs that were 
relocated to other countries from the USA, Australia and some European countries in 
2003 was in the range 20-30 percent (Van Welsum and Vickery 2005). 
____________________________ 
*This study focuses on off-shoring and near-shoring processes, without particular specification 
whether activities will be carried out “in-house” or by external supplier.  
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 As mentioned earlier, this is usually strongly facilitated by the development of 
communication and information technologies. A phenomenon that started as the off-
shoring of manufacturing jobs has switched to the off-shoring of service jobs and is 
showing signs of R&D off-shoring. 
In general, literature overview showed that very little attention is being paid to 
studying the impact of off-shoring on the economy of receiving countries, especially 
countries in Eastern and Central Europe. Most of literature is dedicated to studying 
off-shoring’s impact on the economy in developed markets, from where activities are 
being relocated. The studies available regarding off-shoring’s impact on receiving 
countries present quite fragmented results. Studies often tend to focus on the welfare 
aspect of off-shoring related to a specific business activity and its impact on specific 
economic indicators. However, there is no study that gives a complete description of 
off-shoring’s impact on the receiving’s country economic growth and thus this study 
tries to understand how the off-shoring process translates into economic indicators of 
the receiving country.  
 

2.2.1. Off-shoring and Foreign Direct Investments 

 In most of the studies, off-shoring is associated with the increased amounts of 
Foreign Direct Investments (Alfaro, 2003). Foreign Direct Investment by definition 
implies an inflow of foreign capital into the country, through opening a subsidiary or 
through a merger and acquisition of a related enterprise, the purchase of shares in the 
target company etc. Thus, foreign direct investment reflects volumes of in-house off-
shoring. 
 One of the relevant areas, while studying the welfare impact of off-shoring on 
the receiving economy is related to IT off-shoring’s impact. In his study, “IT’s 
Outsourcing Role in China’s Economic Growth”, Larosiliere (2010) provides 
empirical evidence on welfare impact of IT off-shoring on China’s economy. 
According to his study, the relationship between China’s economic growth and IT off-
shoring is based on three primary factors: 1) ICT investments; 2) Foreign Direct 
Investments; 3) Labor Market Conditions. According to his theory, Foreign Direct 
Investment (FDI) has a positive impact on the economic growth. However, the impact 
of FDI inflow would show positive impact only over time, due to the infrastructure 
requirements that these investments require. That means that the company (on a firm 
level) should have a certain level of infrastructure to be able to take advantage of FDI. 
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Infrastructure in the firm level context refers to the level of technology as well as to 
managerial capabilities of the firm. These two factors should help to utilize efficiently 
received FDI inflows. That implies that FDI is highly correlated with the 
infrastructure level in the country and might not show positive impact on the 
economic growth if the level of infrastructure is not sufficient enough. 
 Research on ICT investments’ contribution to economic growth suggests that 
ICT investments contribute to economic growth by impacting different areas of the 
economy. It also suggests that ICT investments might not produce immediate 
productivity growth, but that these investments would have a positive impact on labor 
productivity, which in time will result in economic growth. Last, but not least, 
Larosiliere (2010) suggests that IT off-shoring has an indirect impact on Economic 
Growth via labor market dynamics. On one hand, IT off-shoring creates new working 
places in the developing countries, secondly it increases labor market productivity. 
Thus, China’s labor market growth presents a healthy economy through the increase 
in employment and ability to present a sufficient amount of qualified labor.  
 Off-shoring of manufacturing processes is usually considered in terms of the 
final goods production and interim components production. An empirical study 
conducted by Alfaro (2003) shows that FDI in the manufacturing sector results in a 
positive effect on the economic growth. This is being explained by the technology 
transfer, productivity increase and increase in the employment opportunities, all of 
which lead to the economic growth in the recipient countries. 
 According to the study of Giovanni (1998), a shift of manufacturing processes 
to the countries of Eastern Europe has shown a positive effect on the economic growth 
of these countries. Benefits for the Eastern European countries in hosting off-shored 
manufacturing activities are derived from several factors: a) an increase in 
employment opportunities; b) an acquisition of high quality technology from the 
foreign partner; c) an acquisition of high quality capital and inputs; d) a pursuit of 
valuable knowledge expertise and managerial expertise from the foreign partner.  
 However, according to Giovanni (1998), shifting production processes to 
Eastern European countries are also followed by the several concerns that receiving 
countries should be aware of.  First of all, the receiving country gets recognized only 
because of the comparative advantages that have been created due to the acceptance of 
large volumes of the manufacturing activities. In that way it puts less priority on the 
development of other important areas of their economy. Secondly, national production 
and export performance would very much depend on the performance of the foreign 



 11

firm, thus making the economy of the recipient country more vulnerable. Thirdly, 
adapting new processes and structures, would harm a natural development of the 
country’s other activities, not relevant for the adopted processes. That also implies that 
certain functions would be degrading in the developing countries due to the fact that 
they are being managed abroad i.e. marketing, finance, R&D competencies would not 
develop in the recipient country to the extent as they would otherwise.  

2.2.2. Off-shoring’s impact on exports. 

 Another way that off-shoring impacts the economy of the receiving country is 
through an increased amount of exports. The amount of exports reflects both in-house 
off-shoring and off-shoring to external suppliers. According to the Director of 
UNCTAD‘s Investment Division, Karl Sauvant (2004) a potential benefit from off-
shoring for the receiving countries is very large. Among the key benefits are increased 
earnings from exports, the creation of new job opportunities, and upgrade of the skills 
and increased wages.  
 In their study on off-shoring, Milberg and Winkler (2009) describe the impact 
of off-shoring on both sending and receiving countries. The study confirms increased 
amounts of exports in both China and India due to hosting of the large amounts of off-
shoring activities. Thus, in 2005, China’s share in OECD countries’ imports was equal 
to 10 percent, and it continues to grow. 
 
2.2.3. Off-shoring’s impact on productivity growth 
 
 The World Bank has named productivity as one of the main factors that drive 
economic growth in the developing countries. Their analysis on economic 
developments in Central and Eastern Europe during 1999-2005 showed that 
productivity held a key role in the process of the economic growth, while capital 
accumulation and accumulation of the labor played a smaller part. Among the 
different factors that contribute to the productivity growth in the developing countries, 
FDI has been named a significant opportunity for the developing countries to adapt 
new technologies in manufacturing and advanced managerial qualifications.  
 Also for the service industries a connecting link between off-shoring and 
productivity growth in off-shoring recipient countries have been found. According to 
David Ricardo (1817), countries specialize in production where they have a 
comparative advantage and thus their productivity rises (Appleyard, 2008) 
Considering the resource endowment aspect of this theory, industrial countries tend to 
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specialize in the capital intensive goods, while developing countries specialize in labor 
intense activities due to the lack of capital and shortage of highly-skilled workers. 
This theory provides a good explanation of off-shoring from developed to developing 
countries, which leads to labor productivity increase in developing countries due to 
the specialization aspect. 
 Specialization as a link between off-shoring and productivity is also explained 
in the study by Deutsche Bank Research (Meyer, 2007). In that research, the countries 
receiving off-shoring would need fewer workers to produce the same job, compared to 
the same workload being done in the home country. One reason for this could be the 
structure of the shared services centers, where employees execute the same type of job 
for several customers. The degree to which this concept is applicable to all types of 
the industries in unknown, however the amount of jobs created at the off-shore 
locations is less than accumulative of the amount of jobs being off-shored from the 
high cost countries (Meyer, 2007). 
 In terms of the Cobb-Douglas production function, both of the above mentioned 
reasons lead to an increase of the total factor productivity (TFP). Total factor 
productivity is a measure that defines the efficiency or productivity of the countries 
using their capital and labor input factors to produce output (Jones, 2002). 
 

2.3. Empirical Evidence: Impact of Off–shore/Near-shore outsourcing on 
the Developing Economies.  
 
2.3.1. Welfare impact of Foreign Direct Investment on Economic Growth. 

 Foreign direct investment (FDI) is defined as a movement of capital to the 
receiving country that involves the right of ownership and control (Appleyard et al., 
2008). FDI is usually used in the context of multinational corporations (MNC), 
multinational enterprise (MNE) or transnational enterprise (TNE). In reality, it implies 
that a production or service center is set up in a country, different from the company’s 
head office. However, the set-up branch of the country is being managed under 
supervision of the head office (Appleyard et al., 2008). That situation reflects in-house 
off-shoring and near-shoring, when companies set up product plants or shared service 
centers in foreign countries. 
 An overview of the literature shows that the conclusions of FDI’ welfare impact 
on economic growth are ambiguous. In their study of FDI’s impact on economic 
growth, Wang and Wong (2009) have conducted a study on 69 countries over two 
decades, applying the Seemingly Unrelated Regressions (SUR) method. The focus of 
their study has been to understand the impact of supporting factors, needed for 
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receiving countries in order to transform foreign direct investment into economic 
growth. They have tested several hypotheses: 
1) Whether a certain level of human capital is required for a positive effect of foreign 
direct investment on productivity;  
2) Whether a receiving country should have a well-developed financial system, in 
order to transform foreign direct investment into positive effect on its capital 
accumulation. 
 They have found that in order to reach a positive effect of FDI on capital 
accumulation, a country needs a sufficient level of financial depth, i.e. functioning 
financial markets. An additional finding was that FDI would show a positive effect on 
productivity, only in cases where the country had reached a sufficient level of human 
capital. 
 Another study undertaken by Lee and Tcha (2004) focused on FDI’s impact on 
the transition economies of Eastern European and Baltic Countries. The study 
implements cross sectional and panel data for 16 countries from Eastern Europe and 
the Baltics between the years 1991 – 2000. It is being described that during several 
years after the separation of the USSR, economies of those countries have seen 
decline and only at a later stage did economic growth take place. The result of the 
study concludes that due to the huge inflows of FDI, these countries have received 
support in their economic growth, through inflow of advanced technologies, new 
management innovations and capital. These factors have been transformed into 
increased total factor productivity and consequently economic growth. Thus the study 
concludes that FDI had a positive effect on economic growth of Easter European and 
Baltic countries during the transition period after the USSR split up. Moreover, the 
study concluded, that for these economies, foreign direct investment had a higher 
impact than direct investment. 
 FDI’s positive impact on economic growth of Central and Eastern European 
(CEE) countries have also been described in the study by Kornecki et al (2008). The 
research utilized evidence from a number of CEE countries (Poland, the Czech 
Republic, Hungary, Slovakia and Slovenia) during the period of 1993-2003. The 
results show that FDI has the highest impact on the economic growth of emerging 
markets in Central and Eastern Europe, compared to other factors that determine 
economic growth, such as: domestic investment, capital and export. Regression results 
show that FDI stock contributes 55 percent to GDP growth, while other factors, such 
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as capital, labor and export have impact equal to 27 percent, 11 percent and 7 percent 
respectively.  
 Additionally, research done by Alfaro (2003) shows that FDI’s effect on 
economic growth can vary greatly across different sectors. In her literature review, she 
provides different opinions on the subject. According to Hanson (2001), evidence on 
the positive effect of FDI on economic growth is weak. On the other hand, however, 
Lipsey (2002) provides confirmation that the effects of FDI on economic growth are 
positive. Moreover, he suggests that effects of FDI on economic growth should not be 
considered as independent variable, but in combination with other economic variables.  
 Alfaro concludes that foreign direct investments exhibits negative effects in the 
primary sector, while investments in the manufacturing sector show positive effects on 
economic growth, whereas FDI in the service sector showed ambiguous effect 
(Alfaro, 2003). 
 

2.3.2. Exports’ Welfare Impact on Economic Growth. 

 In his study, Fosu (1990) cites an extensive amount of researchers who describe 
the positive impact of export on economic growth, and concludes that exports have a 
positive impact on economic growth. However, the importance of export composition 
in the export’s impact on economic growth didn’t find significant coverage back in 
1990. Thus the study by Fosu (1990) shows that the export composition correlates 
positively with exports impact on economic growth. He concludes that only when 
differentiated exports show a positive impact on the economic growth. In his study, 
having differentiated manufactured exports from the total exports value, regression 
analysis showed the positive and significant impact of manufacturing exports on 
economic growth. Primarily, this is explained by the manufacturing export being 
accompanied by the great technological diffusion to other sectors of the economy. In 
addition growth of manufacturing activities involves advancement of employees’ 
training and introduction of new production technologies.  
 In his study “On exports and economic growth”, Izani (2002) cites Feder 
(2002), according to whom there are several ways in which exports positively impact 
economic growth: economies of scale, greater incentives for technology improvement, 
more efficient leadership and management approaches and last but not least - better 
quality of products due to pressure from foreign competition leading to increased 
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productivity. Izani (2002) concludes that export-caused productivity exerts a positive 
impact on the GDP growth. He suggests that higher productivity of the export sector is 
associated with an intensive focus on the manufacturing sector. Moreover, he adds, in 
countries which have a well-diversified export structure and highly processed export 
systems, products generally exhibit positive externalities on the non-export sector. 
 Additionally, some of the recent studies on export’s welfare impact on 
economic growth reveal a mixed conclusion on the relationships between exports and 
a country’s economic growth. In her study on causality between exports and economic 
growth, Pop Silaghi (2009) provides references to several studies, which provide 
empirical evidence on exportings’ positive impact on economic growth, so called 
export-led economic growth (Michaely, 1977; Tyler, 1981, Feder, 1983, Kavoussi, 
1984; Balassa, 1985). However, her study could only prove her hypothesis on export-
led economic growth for some of the countries in CEE (Bulgaria, Czech Republic, 
Estonia, Latvia, Slovakia, Slovenia.) It was not supported for Hungary, Lithuania, 
Poland and Romania. Lack of support for export-led economic growth in certain 
countries in CEE was explained by macroeconomic and political instability, not 
sufficient infrastructure and the low qualification level of the labor force. 
 Another interesting study on the causal relationship between exports and 
economic growth was done by Tsen (2010), focusing on developing countries in Asia. 
Even though countries in Asia differ in their profile from countries in Central and 
Eastern Europe, the study is worth considering in this thesis given that both of the 
regions are characterized as regions with developing economies and recipients of 
significant amounts of off-shoring. As highlighted in his research, there is no 
generally accepted conclusion on export’s impact on economic growth. Furthermore, 
it is being questioned whether export–led growth is a sustainable strategy for 
developing countries, due to large dependence on the economic situation and 
consequently the demand from primary export markets. Therefore, the study suggests 
that the developing countries should also advance their strategy of increasing 
domestic-demand, while growing exports. In his study, Tsen (2010) provides 
empirical evidence that exports play a positive role in the economic growth of 
developing countries, primarily by achieving economies of scale and getting support 
from foreign exchange in financing their imports. Domestic consumption has also 
shown positive effects on economic growth of developing countries by stimulating 
domestic production and increasing capabilities of domestic producers to increase 
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exports. However, the study does not suggest which of the two factors, exports or 
domestic consumption is superior to the economic growth in developing countries.  
 According to Appleyard et al. (2008) one of the trade related features, which 
characterizes a developed country from a developing country is the composition of 
exports. The impact of unprocessed primary commodities’ export is considered to be 
less on the economic development than the export of manufacturers and services. The 
reason why manufactured and service goods have a higher positive impact on the 
economic growth is because they allow higher profit margins for the country and they 
can compete in price with the similar products in the market, based on the consumer 
preferences (Appleyard et al. 2008). Also, numerous studies on export-led economic 
growth show that exports of manufactured products facilitate economic growth by 
fostering technological progress, establishing closer cooperation ties with other 
countries and being able to attract import capital goods (Radelet, 1999). 
 As regards ICT services exports, there are two ways in which exports of these 
services contribute to the GDP growth. One way is the direct impact that creation of 
new technologies, driven by foreign investments has on creating new “ICT services” 
products, job opportunities and tax profits. On the other hand, developments in the 
ICT sector create spill-over effects and enable development of other sectors in the 
economy (Sharkov, 2005). Once developed, technology has the ability to transfer and 
thus contribute to improvements and innovations in other sectors and industries, thus 
facilitating their growth. 
 

2.3.3. Total factor productivity and its impact on economic growth 

 Total factor productivity (TFP) has been defined as one of the main factors that 
lead to economic growth in developing countries (McKinsey Global Institute, 2007).  
In their more detailed research on the subject of TFP and economic growth, 
Bijsterbosch and Kolasa (2010) explain that FDI inflows is one of the main channels 
for technology transfers from technologically advanced countries to developing 
countries. It is because multinational companies tend to spend considerable amounts 
of resources on R&D programs and they employ better managerial approaches. 
Productivity growth per capita is taking place via human capital accumulation and 
capital goods increase, whereas both of these variables are used in the production 
process. Formation of these variables is facilitated by domestic and foreign firms’ 
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direct investments in the economy. Furthermore, they put forward a theory, where FDI 
inflow volume is not the only determinant for the total factor productivity growth in 
the country. The quality of technological transfer would also depend on the absorptive 
capacity of the developing country. Absorptive capacity is explained as a country’s 
ability to utilize and benefit from foreign technology transfer. It is described that there 
are several factors that can determine a country’s absorptive capacity, among which 
are: basic technological level, human capital level and own innovation efforts in the 
developing country. 
 A study conducted by Vahter (2004) compared the impact of foreign direct 
investment on total factor productivity growth in two Eastern European countries: 
Estonia and Slovenia. The results show that, on average, the productivity level of the 
foreign owned firms were higher than productivity levels of domestic firms in both 
countries. However, results are different when comparing productivity levels based on 
the export orientation of the country i.e. whether foreign direct investment was 
directed to the companies with the foreign export orientation or if it was directed to 
the companies with the focus of sales on the local market. Foreign export orientation 
in Estonia was correlated with lower labor productivity in the country, whereas in 
Slovenia foreign export orientation was correlated to an even higher productivity level 
compared to the firms focusing on the local market. This difference is explained by 
the difference in comparative advantages of the two countries. The country showing a 
positive correlation between the foreign export and increased TFP also showed 
initially higher levels of technological development and more skilled labor. On the 
other hand, the country that didn’t show such a high positive correlation between 
export and labor productivity had a very low initial technology level and low levels of 
labor skills. Research done by Vahter (2004) concludes that the initial endowment 
level of the country-recipient of off-shoring services is crucial for total factor growth 
and successful adaptation of new technologies coming from industrialized countries. 
Hence, in order for them to be able to experience positive impacts of off-shoring on 
their total factor productivity, the countries should originally posses a certain level of 
technical and skilled labor endowments.  
 In a study by McKinsey Global Institute, they looked at the supply of talent in 
28 low-wage nations. Comparing suitability of the candidates to work at a 
multinational company’s affiliate office in a low wage country showed that twice as 
many candidates from Eastern Europe were suitable for the jobs compared to 
candidates from China or India. That leads to a conclusion that the countries of CEE 
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have a good absorption endowment in order to receive and accept advanced 
technologies which will help them to increase their total factor productivity. 
 

2.4. Difference between Economic Growth and Economic Development. 

 In the Worlds Bank’s publication “Beyond Economic Growth”, Soubbotina and 
Sheram (2000) distinguished the difference between Economic Development and 
Economic Growth. Economic development is described as a qualitative change in the 
well-being of the country and its population. It is closely connected with the countries’ 
technology and social development level. Economic development comprises of well- 
being in such areas as access to education, a good health care system, and income per 
capita which reflects the general well-being of the country’s population. 
 On the other hand, economic growth reflects a quantitative change in the 
country’s economy. It is usually achieved in an extensive or intensive way. If 
economic growth comes extensively, it means that the economy involves more labor 
to produce more output. It results in national GDP growth, however it does not result 
in per capita growth. 
 But when economic growth is reached by more efficient use of labor, it 
produces a higher level of output and results in a higher level of income per person. 
This is called intensive economic growth (Soubbotina, Sheram 2000). Intensive 
economic growth is followed by improved living standards for the country’s 
population. In order to achieve growth in that way, Economic Development is also 
required. This study will be focusing on economic growth rather than economic 
development. 
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3. Current Status on Off-shore/Near-shore Outsourcing to CEE.  
 

3.1. General Overview of the Markets 

 Historically, Eastern Europe has been a difficult place for international 
cooperation. A closed economy, a lack of foreign language knowledge and a poorly 
established banking system made it difficult for the countries in Eastern Europe to 
cooperate with the rest of the world. 
 Nowadays this trend has changed. European integration processes as well as the 
split of the USSR opened up new doors for Eastern European countries to the 
European and Global economic arenas. Firstly cooperation strengthened in trade, 
allowing for more imports and exports between the countries. Later, having showed 
cost advantage, countries in Eastern Europe became attractive destinations for the 
manufacturing off-shoring. In addition to the low labor costs, Central and Eastern 
Europe also offers a centrally convenient location and thus meaningful logistical 
advantages. 
 However, the manufacturing industry is not the only possible opportunity that 
attracts offshore outsourcing investments from the developed economies. IT and BPO 
outsourcing have become the other areas where countries in Eastern Europe can offer 
a significant cost advantages and good quality services. According to McKinsey report 
by Hoch et al. (2006), global IT and BPO market was worth 30 billion USD in the 
year 2006.  Exhibit 3.1. shows that in 2003 global off-shoring business size in 
Eastern European countries was approx 1 $ billion. 
Exhibit 3.1. Size of global market for off-shored services, 2003 

Size of global market for offshored services, 2003
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The graph above includes business processes off-shoring and IT. Data for Eastern 
Europe, reflected in the graph 3.1. includes data for the following countries: Czech 
Republic, Hungary, Romania, Poland, Russia, Ukraine. 
 Further study of this subject by McKinsey (Hoch et al., 2006) during years 
2004-2006, reveals that demand for off-shoring among Western European companies 
had doubled, and Eastern Europe was the favorite destination. Even though India 
and East-Asian countries currently occupy a higher market share in the outsourcing 
market, outsourcing to Eastern Europe has its advantages, namely cultural and 
geographical closeness to Western Europe, relatively low wages, and the availability 
of a wider choice of foreign languages spoken, for example French, German. A 
summary of those benefits gives good reason to believe that constantly growing 
demand for outsourcing from Western Europe will be spread to Eastern European 
Countries. Already in 2008, Central and Eastern European Association published 
report, where they indicate the split of the IT and BPO outsourcing market between 
the countries in Eastern Europe (Exhibit 3.2).  
 
Exhibit 3.2. Distribution of off-shored IT and BPO services among countries- 
recipients in CEE, 2008 
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3.2. Growth dynamic of the economic indicators over the period 2000-2008 

During the period of 2000-2008, the 9 countries in focus of this paper have 
experienced intense economic growth. In the graph below we see that among the 9 
countries in focus, Poland has the highest GDP level of all the countries.  
 
Exhibit 3.3. GDP levels overview in Eastern European countries during the 
period of 2000-2008 years. 
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Exhibit 3.3. shows dynamics of the GDP levels changes over years, where the overall 
picture shows positive changes in the GDP level for each country.  
Speaking about the FDI inflows, they have been continuous between 1998-2008, 
however with diverse growth rates. Below is the summary of the FDI inflows into the 
countries of Eastern Europe.  
 
Table 3.1. Inward FDI in the CEE economies 

Country Rank 

Cumulative FDI net inflows 
during 1998-2008 (millions of 
USD) Rank 

FDI per capita net inflows 
during 1998-2008 (USD) 

Estonia 6 13186.68 2 9775.85 
Latvia 8 8493.70 6 3691.64 
Lithuania 7 10560.25 8 3085.64 
Poland 2 118813.00 7 3107.37 
Czech Republic 3 70438.55 3 6856.32 

Hungary 1 186160.53 1 18489.63 
Romania 4 56380.59 9 2602.83 
Slovenia 9 8411.81 5 4193.81 
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Croatia 5 25548.41 4 5746.59 
Source: World Development Indicators (2011) 
 
Data presented in Table  3.1. shows that Hungary has received the biggest volume of 
inward FDI total and FDI per capita during the period of 1998-2008. Except of the 
Czech Republic, where the amount of total accumulative inward FDI and the amount 
of FDI per capita are ranked at the same level (# 3), the remaining countries show 
discrepancy in the ranks of those two data points. 
Another set of interesting statistics is the proportion of FDI and DI in relation to  
GDP, as well as the comparison of their growth rates. This overview is provided in 
table 3.2. 
 
Table 3.2.  Overview of DI and FDI as a % of GDP and their growth rates 

Country 
DI as % of 

GDP 
Growth rate of 

DI as % of GDP 
FDI as % of 

GDP 
Growth rate of 

FDI as % of GDP 
Estonia 25.2 2.3 9.5 16.9 
Latvia 17.1 5.6 4.7 10.1 
Lithuania 15.0 1.5 4.4 17.9 
Poland 18.5 0.1 3.9 9.2 
Czech Republic 27.9 1.0 6.8 16.5 
Hungary 23.3 -0.8 14.2 38.4 
Romania 14.2 7.4 5.1 14.5 
Slovenia 26.0 1.9 2.3 57.1 
Croatia 18.3 4.5 5.8 18.3 

Source: World Development Indicators (2011) 
 
Data evidence shows that Direct Investments inflows have higher share of GDP, 
compared to the inward flows of Foreign Direct Investments. In this dataset, Slovenia 
and Hungary show the highest growth rates of FDI as a % of GDP.  Differences in 
average shares of FDI and DI as a percentage of GDP in CEE countries are visually 
showed in exhibit 3.4. 
 
 
 
 
 
 
 
 
 



 23

 
Exhibit 3.4.  Overview of FDI and DI inflows as average % of GDP 
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The average growth rate of FDI as a share of GDP, however, is larger than the growth 
rate of DI as a share of GDP, see exhibit 3.5. 
 
Exhibit 3.5.  Growth rates of FDI and DI as average % of GDP in CEE countries 
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Evidence of the FDI inflows growth rate exceeding DI inflows growth rates, as 
provided in exhibit 3.5.,  supports the assumption of FDI having a positive impact on 
GDP growth in CEE countries. 
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4. Empirical Model Description and Hypothesis Formulation 
 

4.1. Empirical Model Description for Testing FDI’s Impact on Economic 
Growth 

 As described earlier in the literature review section, changes in FDI are one of 
the ways to observe changes in the volume of the off-shoring activities to the host 
country. The base for understanding FDI’s impact on the economic growth in the 
context of this study is correlated to the conclusions made by Alfaro (2003) and 
Kornecki et al (2008). Authors conclude that the impact of foreign direct investments 
in the secondary sector exhibits a positive impact on the economic growth of the 
developing countries and FDI has it’s strongest impact on the economic growth 
among other variables. Based on these previous studies, this study will attempt to 
evaluate whether that conclusion is also true for the emerging economies of Central 
and Eastern European countries.  

Hypothesis # 1 – FDI inflows and Exports exhibit a positive impact on GDP of 
CEE countries  

 
Empirical model for testing of the hypothesis #1 will include a set of variables which 
have a certain impact on the economic growth. The list of variables and expectations 
towards their impact on the economic growth is presented in section 4.2.  

 Thus, testing of the hypothesis # 1 will be based on the model (4.1.) 
 

gGDP= á + â1 gFDI + â2 gDI+ â3 gPrivCons+ â4 gExports  +  
 
+â5 gGC + â6 gHumCap+ ε                 (4.1.) 
 

where the error term is assumed to exhibit standard properties. The e explanatory 
variables are presented in the Table 4.1. 
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Table 4.1. Summary of independent variables used in hypothesis testing 
Name Variable Variable description Data source 

gFDI Annual 
Growth Rate 
Foreign 
Direct 
Investments 

Growth rate of a foreign 
capital, invested in a country’s 
economy 

World Development 
Indicators Database. 
Growth rate calculated in 
Appendix #1 

gDI Annual 
Growth Rate 
Domestic 
Investments 

Growth rate of a local capital 
investments in a respective 
country 

World Development 
Indicators Database. 
Growth rate calculated in 
Appendix #1 

gPrivate 
Consumption 

Annual 
Growth Rate 
Private 
Consumption 

Growth rate of a population’s 
total private expenditures on 
goods and services 

World Development 
Indicators Database. 
Growth rate calculated in 
Appendix #1 

gExports Annual 
Growth Rate 
Exports 

Growth rate of a total exported 
volume of manufactured and 
service products 

World Development 
Indicators Database. 
Growth rate calculated in 
Appendix #1 

gGC Annual 
Growth Rate 
Government 
Consumption. 

Growth Rate of government’s 
total expenditures in the 
country 

World Development 
Indicators Database. 
Growth rate calculated in 
Appendix #1 

gHumCap Annual 
Growth Rate 
of Human 
Capital 

Growth rate of a ratio of labor 
force with tertiary education 

World Development 
Indicators Database. 
Growth rate calculated in 
Appendix #1 
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 4.2. Expectations on variable’s impact on the independent variable.  

Foreign Direct Investment (FDI). Influence of foreign direct investment on GDP 
growth has been widely discussed in the various literatures. Interestingly, opinions 
regarding FDI’s impact on an economic growth depend on what other economic 
growth variables are taken into consideration as a counterpart for FDI. In their study 
of FDI’s impact on the economic growth in developing countries, Makki and 
Somwaru (2004) provide a literature overview, which concludes that there is no 
consensus opinion regarding Foreign Direct Investment’s effect on the economic 
growth. Some other studies of FDI’s impact on the economic growth (Borensztein et 
al., 1998) concluded that FDI is an important tool for a technology transfer and has a 
stronger positive contribution to the economic growth than a domestic investment. 
Moreover in their theory, the authors state that FDI has an indirect impact on  the 
economic growth through an improved infrastructure, qualifications of the human 
capital and creating policies which stimulate the economic growth. In his work 
“Foreign direct investment financing of capital formation in central and eastern 
Europe”, Libor Krkoska (2001), analyzed the impact of FDI on the gross fixed capital 
formation in Eastern Europe and concluded that FDI has a positive influence on the 
country’s capital formation. Based on the above mentioned research, this study 
expects to see FDI’s positive impact on the economic growth. 
 

Domestic Investment. This variable corresponds to the ratio of investments in the 
country that are undertaken by a local capital. These investments usually target the 
expansion of a current business activity, investments in inventories, and development 
of new businesses or private expenses. A ratio of domestic investments to GDP is 
usually higher than a ratio of foreign direct investment to GDP. However, there are 
different impacts on the economic growth rate from both of these variables. 
Considering that FDI usually tends to bring new ideas and technology to the country, 
we would expect that the impact of domestic investment on the economic growth rate 
of the country would be positive, though smaller, compared to FDI.  

Private Consumption. As described by Jones (2002), private consumption variable is 
a total of the population’s private expenditures on goods and services. In a study of the 
U.S. economy in 2005, a consumption variable accounted for 70 percent of the GDP 
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value (Jones, 2002.) Examples of the consumption variable included food, vehicles, 
housing and medical care. Private consumption, usually, tends to have the biggest 
impact on GDP, since it drives demand for the products and thus production. 
Therefore we would expect the consumption variable to have a large and positive 
impact on GDP. 

Exports. As discussed in the literature review section, export-led growth has a high 
focus when discussing national economic growth. Empirical review showed that it has 
a positive impact on the economic growth (Izani, 2002). However, other authors also 
talk about additional angles of this topic, such as an increased positive impact of 
manufacturing exports compared to service exports, importance of exports 
composition and macroeconomic stability. Study by Makki and Somwaru (2004) 
showed that a trade alone doesn’t have a significant influence on the economic 
growth. However, combined with FDI it has a positive influence on the country’s 
economic growth. Moreover, FDI and trade might not guarantee economic growth, 
given unsupportive macroeconomic policies and political instability in the country. 
Therefore an influence of trade factors on the economic growth of the country is 
controversial and depends on other factors of economic growth, considered at the 
same time. Unfortunately, limitation of relevant data availability does not allow 
studying the impact of exports on the economic growth at the above mentioned 
detailed level. Thus this study will focus on the total export’s impact on the economic 
growth of countries in the focus of this study. Based on a large number of the above 
mentioned conclusions, according to which exports exert a positive impact on the 
economic growth, we expect that this is also relevant for the developing countries in 
Central and Eastern Europe. 

Human Capital. The impact of foreign direct investments on the economic growth of 
the country greatly depends on the labor capabilities in the country. More specifically, 
it depends on the ability of a local labor force to accept and integrate new processes 
and techniques that are coming with international investments. Therefore a level of 
human capital has a strong impact on the economic growth, especially when combined 
with the foreign direct investments. Labor’s impact on economic growth depends on 
the “quality” of human capital that this labor represents, meaning a level of education, 
languages and social skills.  
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Government Consumption. The reason why government consumption is considered 
as a factor in the economic growth model is because it denotes the macroeconomic 
situation in the country. Better institutional set up in the country helps to build 
efficient internal business and has a positive influence on attracting FDI. In this study, 
government consumption variable serve as a proxy for infrastructure and institutions 
set up in the host country. Thus it is expected to see a positive coefficient for that 
variable to be of a positive sign. 

Technology. Technology’s impact on economic growth is broadly described in 
section 3.3.3. Technology’s impact on economy takes place through total factor 
productivity, which leads to GDP per capita growth. Review of the empirical literature 
shows that total factor productivity factor has a positive influence on economic 
growth. Main reasons why total factor productivity has a positive impact on economic 
growth is due to more effective technological approaches which enable producing 
more output with less input. That leads to shortened production lead times and a lower 
production cost, thus making a product more competitive on the market. Based on 
description of the FDI and its impact on economic growth, there is a strong opinion 
that technology level growth in the country is highly associated with the foreign 
capital inflows, which tend to improve current infrastructure, introduce new 
technology and improve management techniques. Therefore this leads to a suspicion 
of a strong correlation between variables of FDI and technology if included 
simultaneously in the model. Thus variable of technology will be excluded from 
testing Hypothesis # 1. 
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5. Econometric Estimation Technique 

 In this section we will describe the econometric method that we will apply to 
the model in this research.  This research is based on the panel data observations of 
the number of variables, across 4 countries and a period of 8 years.  

5.1. Fixed Effects Model 

 The fixed effects model is also called the unobserved effects model. It finds its 
application in the case of omitted variables in the model. It is very easy to face this 
problem, because omitted variables are also know as unobserved effect in the model. 
 This in its essence is an effect which we can’t observe, thus the model ends in a 
trap of omitted variables. There are several ways to deal with that issue. One way is to 
include more factors in the model that have influence on the dependent variable. 
However, in a lot of cases such variables are difficult to measure and control for. 
Therefore an alternative way is to use the fixed effects model, which helps to control 
the omitted variable. 

 Consider a model with one explanatory variable: 

Y it= â1xit + ai + uit,         t=1,2,…, T ……………………………………………….. (5.1.) 

 If we get an average of this equation over time for each i, we will get an 
equation independent of time and it would look like the following equation: 

Y i’= â1xi ’+ ai + ui’ ,  ................................................................................................ (5.2.) 

 Because ai is fixed over time, we can subtract (5.2.) from (5.1.) and then we will 
get the following equation, which is free from unobserved effect ai. 

Y i’’ = â1xi ’’ + ui’’ ,      t=1,2,…, T. …………………………………………….… (5.3.) 

 Equation (5.3.) describes set up for the fixed effects model estimation. Fixed 
effects model is based on a technique that estimates how the variations in one variable 
around its mean are correlated with the variations of another variable around its mean. 
In that way unobserved effect is being eliminated and the results of the regression 
model are based on the fixed average effect of the variable per each country. 
(Wooldridge, 2006) 
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 A specific command in Stata allows running this regression model without 
creating Dummy Variables for each country, but still gives coefficients which reflect 
the impact of the variable per each city. 

As a conclusion, main reasons to use Fixed Effects Model are: 

1) when selected model and dataset suggest the presence of an omitted variable; 

2) when we would like to account for the country’s specific effect in the model; 

5.2. Random Effects Model 

 Random effects estimation is also based on panel data. It also includes the 
assumption of the unobserved effects in the model. 

Y it=â0 + â1xit1 +…+ âk xitk+ ai + uit, ……………………………………………. (5.4.) 

ai is an unobserved effect in the model. 

 The main assumption of the random effects model is that the unobserved effect 
ai  is uncorrelated with each explanatory variable during each of the mentioned time 
periods. (Wooldridge, 2006) 

Cov (Xitj, ai) = 0, t=1,2,…T; j=1,2…k …………………………………………..(5.5.) 

 Thus, if there is a suspicion that the unobservable variable is correlated with the 
independent variables than we should apply fixed effects model. 

5.3. Selection of the Relevant Estimation Technique 
 
Due to the fact that the fixed effects model allows correlation between unobserved 
factors and independent variables, this technique is perceived as the preferred 
technique versus the random effects model. However, it is very often that researches 
apply both of the estimation techniques to their model and then test for statistically 
significant differences in the coefficients for the independent variables. An alternative 
would be to select the preferred technique based on the Hausman test (5.6). 
 

Cov (Xitj, ai) = 0, t=1,2,…T; j=1,2…k ……………………… (5.6) 

 The Hausman test not only selects the most efficient model, but also the one 
that gives consistent results. One can apply the Hausman test in STATA Software by 
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using specific STATA commands. According to the Hausman test, null hypothesis is 
that the coefficients obtained by the efficient random effects model give the same 
result as coefficients obtained by applying the consistent fixed effects model. In case 
we do not reject null hypothesis (insignificant P-value, Prob>chi2 larger than 0.5), 
then one should apply the random effects model. However, if P-value is significant 
and coefficient estimates are not the same, it is recommended to use the fixed effects 
model. (Stock, Watson, 2003) 
 Selection of econometric method in this study will take place by applying 
Hausman test to the tested model. Depending on the result, i.e. whether it will reject or 
will not reject null-hypothesis random or fixed effects technique will be applied to the 
selected set of data.  
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6.  Regression results and analysis 

 Testing of FDI’s impact on the economic growth is based on the set of data for 
9 countries in Central and Eastern Europe.  
Firstly, we will run correlation test to identify impact of different variables on each 
other. 
 
Table 6.1. Correlation matrix for total dataset 
 gGDP gFDI gDI gEXP gPrivCons gGovCons gHumCap 

gGDP 1.0000       
gFDI 0.1555 1.0000      
gDI 0.7792 0.1832 1.0000     
gEXP 0.6693 0.2440 0.6443 1.0000    
gPrivCons 0.9817 0.1156 0.6557 0.6073 1.0000   
gGovCons 0.7824 0.0725 0.5463 0.4797 0.7996 1.0000  
gHumCap -0.0099 0.0725 -0.0389 0.0570 0.0053 0.0794 1.0000 
 
 
In the above matrix we observe that Government Consumption growth rate is highly 
correlated with the Private Consumption growth rate. Even though these two variables 
are not perfectly correlated, value of correlation index is very close to 1, which would 
suggest perfect collinearity. Such a high value of correlation coefficient leads to 
exclusion of one of the variables from the model. Given that we would like to 
compare impact of Exports and Private Consumption on the economic growth, we will 
leave Government Consumption variable out of the model 4.1. 
 
Applying Hausman test to the dataset, we receive insignificant P value, i.e.  
Prob>chi2 = 0.5854, which suggests that random effects model would provide better 
estimate of the model. The results of the test are presented in table 6.2. 
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Table 6.2. Testing economic growth model, random effects for CEE sample 
 
gGDP Coefficient Std. Error P > ׀ z ׀  
gFDI .0016798 .000756 0.026 
gDI .1721281 .0065985 0.000 
gExports .0244016 .0081687 0.003 
gPrivate Consumption .8124702 .0080162 0.000 
gHuman Capital -.0114652 .0077578 0.139 
Constant -.3219385 .1384163 0.020 
 

gGDP = -0.3219 + 0.0167 (gFDI) + 0.1721 (gDI) + 0.0244 (gExports) + 0.8125 
(gPrivCons) -0.1146 (gHumCap) …………………………………………….(6.1.) 

The regression results show positive effect of foreign investment growth rate on the 
economic growth in the countries of Central and Eastern Europe. This confirms our 
hypothesis that foreign direct investments have a positive impact on economic growth 
of emerging markets in Central and Eastern Europe. With one percent positive change 
in growth rate of foreign direct investments in the country, economic growth increases 
by 0.002 %. Not as high as expected, but still significant impact of FDI on GDP 
growth is primarily explained by the indirect impact of FDI, which is said to impact  
economic growth through improving country’s infrastructure, qualifications of the 
human capital and creating macroeconomic policies which stimulate economic growth 
(Borensztein et al., 1998). 
Comparing the coefficients of foreign direct investments growth rate with that of 
indigenous investments shows us that direct investments have stronger impact on the 
economic growth of emerging economies. With one percent increase in growth rate of 
direct investments, economic growth increases by 0.17 percent. That can be explained 
by domestic investments facilitating growth and expansion of local enterprises. 
Regarding export-led growth, this doesn’t seem to be a strong case for the emerging 
economies in Eastern European countries. Private Consumption appears to have much 
stronger impact on economic growth of developing countries, compared to the 
exports. With one percent increase in the growth rate of private consumption, 
coefficient of the economic growth increases by 0.81 percent. Increased local 
consumption triggers demand for the product and thus its production, which results in 
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the increased gross domestic product. Increased consumption is also a sign of 
increased national welfare.  Compared to the private consumption’s impact, exports 
growth rate doesn’t have such a significant impact. The coefficient for export’s impact 
on economic growth is positive and suggests that with one percent increase in export’s 
growth rate, GDP growth rate will increase by 0.02 percent. Such a small, though 
positive impact of exports on economic growth supports the studies of Fosu (1990), 
Izani (2002) and Feder (2002), who all agree that exports have a positive impact on 
economic growth. The main reason for the positive correlation between manufacturing 
exports and economic growth is likely to be the technological advancement that is 
being adopted by the developing economies  as new production lines are introduced 
due to off-shoring. Apart from enabling production of highly competitive 
technologically advanced products, new technology tends to diffuse to other sectors of 
the economy, thus enabling them to improve their productivity (Fosu, 1990). Similar 
to exports of manufactured products, export of service goods has a positive influence 
on the growth of domestic product due to the fact that it is a prime influence on the 
technological advancement of the economy and the spill- over effects that it creates 
(Sharkov, 2005). However, in the case of ICT services industry, a large number of 
enterprises are locally established and they received off-shored contracts with the 
higher profit margins. Thus many of the enterprises with services exports allow a 
higher profit margins to the country; however they offer a price, which is still 
competitive with the similar products on the foreign markets (Appleyard et al. , 2008).  

Another interesting result of the regression is the negative impact of human capital 
growth rate on the economic growth of the countries in Central and Eastern Europe. 
Such a negative correlation between human capital growth and its influence on 
economic growth suggests that the skill level of labor lacks certain valuable 
qualifications which would have a positive influence on GDP. Some of the common 
underdeveloped qualifications that have been called out by the literature review are: 
foreign language knowledge, relatively low education level and the amount of people 
completing higher educational levels as well as interpersonal and communication 
skills. 
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7. Concluding Remarks 
 

While there is a lot of research dedicated to off-shore and near-shore outsourcing’s 
impact on developed economies and their labor markets, fewer studies have been 
found on the precise impact of off-shore and near-shore outsourcing on receiving 
CEE-countries of such off-shoring processes. Therefore this study attempted to look at 
that topic from a holistic perspective, examining some of the main economic factors 
which link off-shore and near-shore outsourcing to economic performance of the 
recipient country. 

The objective of this study was to identify the main areas of an economy that are 
affected by off-shoring activities and estimate the impact on economic growth. The 
literature review has shown that off-shoring translates into an economy’s performance 
via 1) increased investments; 2) increased volumes of export; 3) increased 
productivity level.  Based on these insights, the following hypothesis have been tested 
for 9 countries which appear to be the leaders as recipients of off-shored business 
activities in Central and Eastern Europe: FDI inflows and Exports exhibit a positive 
impact on the GDP growth of developing economies in Central and Eastern Europe.  

Taking Solow’s economic growth model as our departure point, a panel dataset 
was tested by applying the random effects estimation technique. The achieved result 
did not reject the null hypothesis, i.e. foreign direct investment inflows influenced 
GDP-growth positively. Specifically, the results imply that a one percent increase in 
foreign direct investments will increase GDP growth by 0.002 percent. This result 
supports initial expectations of this study, however when compared to the impact of 
domestic investment, the latter is shown to have a considerably stronger impact on 
economic growth. More precisely, the regression results showed that one percent 
increase in growth of domestic investments increases GDP by 0.17 percent. Re-
investing saved capital facilitates growth of national enterprises and later distribution 
of the profits among the national population.  

In order to better understand the impact of foreign direct investments, it would be 
interesting to conduct a further study of the foreign direct investment’s impact, 
conditioned by different types of economic activities i.e. manufacturing, ITO and BPO 
processes. The reason to undertake this separation would be to understand the 
contribution of the particular business area. That could be a valuable insight in 
designing economic policies targeting certain business areas that are expected to have 
the highest impact on economic growth.  
Comparison of test results for exports versus private consumption’s impact on 
economic growth showed that private consumption has stronger impact on economic 
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growth rather then export process. Purchase of new products triggers new demand and 
thus increases production, which has direct impact on GDP. 
 As a recommendation for further research one should consider understanding 
the different impact that export has on economy, depending on whether the export 
firm has local or foreign origin. If there is a tendency of growing business of local 
firms offering off-shoring services, and this type of business direction has a stronger 
impact on economic growth compared to foreign firms, this trend should be supported 
and promoted at the governmental level.  
 Last but not least this study has shown  that current level of human capital level 
in the focus countries of CEE may impede economic growth due to the lack of 
appropriate skills and qualifications. Such important qualification could be: level of 
education, knowledge of foreign languages and some specific technical skills. Level 
of human capital “quality” is critical in accepting and leveraging foreign direct 
investments flowing into the country. 
 To conclude, this study shows that countries of CEE can be a significant 
recipient of foreign direct investments. During the last decade the FDI inflows growth 
have displayed a positive trend. However, in order to maximize the benefits of these 
investments for the local economy, government should look into how to improve the 
“quality” of the human capital, primarily by upgrading education and introducing 
specialized educational programs that are customized to fit the need of a globalized 
market and to attract foreign direct investments. In addition to the interventions in the 
education sphere, it is important to measures that help to increase domestic 
investment. That will over time contribute a higher national economic welfare, 
increased income and stronger internal consumption markets.  
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Appendix 1. Dataset for testing Hypothesis # 1  
 

Country 

Name Year GDP 

GDP 

Growth FDI 

FDI 

Growth DI 

DI 

Growth Exports 

Exports 

Growth GovernmentCons 

GovCons 

Growth PrivateCons 

PrivateCons 

Growth HumanCapital 

HumCap 

Growth 

Estonia 1997 5051702327   266223909   1011553923   3607573189   1056055039   4040148404       

Estonia 1998 5598168503 10.81 580524123   1174421614 16.10 4169760923 15.58 1161094916 9.95 4423746889,44 9.494 41.2   

Estonia 1999 5705472609 1.91 305183394 -47.42 1164322559 -0.859 3942744025 -5.44 1254018373 8.003 4541150051,03 2.653 40.79 -0.99 

Estonia 2000 5675782344 -0.52 387310292 26.910 1406593251 20.807 4783623769 21.32 1121129497 -10.5 4269189093.69 -5.98 41.2 1.005 

Estonia 2001 6240081240 9.94 542494433 40.067 1587212083 12.840 4974797864 3.996 1173373762 4.659 4652869157.27 8.987 30.7 -25.4 

Estonia 2002 7324477178 17.37 284522767 -47.55 1826066411 15.048 5213659041 4.801 1349119300 14.97 5498410768.24 18.17 31.5 2.605 

Estonia 2003 9845350163 34.41 918990577 222.99 2526068098 38.333 6820683835 30.82 1802466730 33.60 7319282064.60 33.11 31.1 -1.26 

Estonia 2004 12031313315 22.20 965817445 5.0954 3129514275 23.888 8776964834 28.68 2123003270 17.78 8901799040.93 21.62 32.4 4.180 

Estonia 2005 13903289149 15.55 2941280720 204.53 3793568715 21.219 11116146875 26.65 2391034504 12.62 10109720434.21 13.56 34.2 5.555 

Estonia 2006 16604835552 19.43 1787438952 -39.22 4472082464 17.885 13388196941 20.43 2716629231 13.61 12132753088.40 20.01 34.2 0 

Estonia 2007 21383914640 28.78 2728030466 52.622 6180652440 38.205 15553453121 16.17 3605702291 32.72 15203262200.45 25.30 33.7 -1.46 

Estonia 2008 23517187207 9.97 1745082129 -36.03 6012446231 -2.721 17724408778 13.95 4563306527 26.55 17504740976.25 15.13 35.8 6.231 

Latvia 1997 6133234180   6133234180   719035594   2871102000   1278495895   5414198586       

Latvia 1998 6616957681 7.88 356900000 -79.54 770387550 7.14 3119600000 8.66 1555185959 21.64 5846570130,86 7.99 19.5 -45.5 

Latvia 1999 7288524472 10.14 347600000 -2.605 1035095964 34.360 2913300000 -6.61 1650981685 6.159 6253428508.44 6.958 21.3 9.230 

Latvia 2000 7833068425 7.47 412500000 18.670 1306275350 26.198 3229400000 10.85 1629018961 -1.33 6526793075.02 4.371 20.4 -4.22 

Latvia 2001 8313047744 6.12 132000000 -68 1419620746 8.6769 3421600000 5.951 1701339508 4.439 6893426997.52 5.617 19.89 -2.49 

Latvia 2002 9314784080 12.05 253600000 92.121 1576896822 11.078 3783200000 10.56 1953438413 14.81 7737887258.33 12.25 20.29 2.011 

Latvia 2003 11186452601 20.09 303500000 19.676 1809314493 14.738 4676100000 23.60 2399405048 22.82 9377138107.53 21.18 19 -6.35 

Latvia 2004 13761569545 23.02 636900000 109.85 2397398900 32.503 5999600000 28.30 2686248340 11.95 11364170644.89 21.19 21.29 12.05 

Latvia 2005 16041840426 16.56 713500000 12.027 3209040989 33.855 7523400000 25.39 2799278222 4.207 12832799437.59 12.92 22.29 4.697 

Latvia 2006 19935046397 24.26 1664200000 133.24 3632940758 13.209 8782700000 16.73 3310492505 18.26 16302105638.82 27.03 22.6 1.390 

Latvia 2007 28765687042 44.29 2315600000 39.141 5822683927 60.274 11931500000 35.85 5011539509 51.38 22943003114.05 40.73 23.6 4.424 

Latvia 2008 33848793677 17.67 1357400000 -41.38 6520861065 11.990 14172300000 18.78 6672212978 33.13 27327932612.31 19.11 24.1 2.118 

Lithuania 1997 10128700000   10128700000   1405449720   5224260000   2241850000   8723250280       

Lithuania 1998 11254050000 11.11 925525000 -31.81 1557600000 10.83 5070550000 -2.94 2691750000 20.07 9696450000 11.15 43.9 82.15 
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Lithuania 1999 10971375000 -2.51 486457500 -47.43 1334750000 -14.30 4238225000 -16.4 2408450000 -10.5 9636625000 -0.61 42.79 -2.52 

Lithuania 2000 11434200000 4.21 378875000 -22.11 1442274999 8.0558 5109125000 20.54 2603275000 8.089 9991925001.25 3.686 43.2 0.958 

Lithuania 2001 12159225000 6.34 445825000 17.670 1673924999 16.061 6045950000 18.33 2606275000 0.115 10485300001.5 4.937 46 6.481 

Lithuania 2002 14163949142 16.48 712451703 59.805 2121242481 26.722 7492120978 23.91 2963298114 13.69 12042706661.11 14.85 45.9 -0.21 

Lithuania 2003 18608709856 31.38 179179527 -74.85 2986866608 40.807 9535835897 27.27 3694501617 24.67 15621843248.72 29.72 25.5 -44.4 

Lithuania 2004 22551543054 21.18 773153993 331.49 3523487519 17.966 11750774393 23.22 4373174591 18.36 19028055535.57 21.80 27.7 8.627 

Lithuania 2005 25962254181 15.12 1031819180 33.455 4360200558 23.746 14878699855 26.61 4864851232 11.24 21602053622.36 13.52 29.1 5.054 

Lithuania 2006 30088510798 15.89 1840185672 78.343 4861643201 11.500 17773811162 19.45 5802427035 19.27 25226867597.22 16.77 30 3.092 

Lithuania 2007 39103973051 29.96 2017036655 9.6104 6853859110 40.978 21186994072 19.20 6990230853 20.47 32250113940.35 27.84 32.09 6.966 

Lithuania 2008 47128842547 20.52 1769739865 -12.26 7340517744 7.1005 28594244548 34.96 9099829396 30.17 39788324803.17 23.37 33.4 4.082 

Poland 1997 157153896118   4908000000   30649225900   39646000000   29476380558   126504670218       

Poland 1998 172901507740 10.02 6365000000 259.65 34977642861 14.12 43307000000 9.23 31547677965 7.03 137923864878,86 9.02 14.8 -55.6 

Poland 1999 167958110564 -2.85 7270000000 14.218 32465220273 -7.182 38423000000 -11.2 30988250892 -1.77 135492890290.41 -1.76 15.2 2.702 

Poland 2000 171276118424 1.97 9343000000 28.514 31562285007 -2.781 46300000000 20.50 31617691385 2.031 139713833417.31 3.115 15.6 2.631 

Poland 2001 190420821222 11.17 5714000000 -38.84 32573682796 3.2044 51416000000 11.04 35962944869 13.74 157847138425.46 12.97 12.89 -17.3 

Poland 2002 198179523190 4.07 4131000000 -27.70 30045367313 -7.761 56779000000 10.43 37516170224 4.318 168134155876.30 6.517 14 8.611 

Poland 2003 216800940068 9.39 4589000000 11.086 34800338383 15.825 72181000000 27.12 41545661184 10.74 182000601684.71 8.247 15.8 12.85 

Poland 2004 252768889229 16.59 12716000000 177.09 44784943297 28.691 95333000000 32.07 46844577377 12.75 207983945932.35 14.27 17.39 10.06 

Poland 2005 303912340673 20.23 10309000000 -18.92 56299683509 25.711 112653000000 18.16 57750689233 23.28 247612657163.69 19.05 18.89 8.625 

Poland 2006 341670072522 12.42 19876000000 92.802 65757002417 16.798 138060000000 22.55 65493601933 13.40 275913070104.75 11.42 20.39 7.940 

Poland 2007 425321393718 24.48 23651000000 18.992 91747352442 39.524 174251000000 26.21 80002530089 22.15 333574041276.61 20.89 21.5 5.443 

Poland 2008 528323841939 24.21 14849000000 -37.21 104338079030 13.723 214004000000 22.81 102754233770 28.43 423985762908.85 27.10 22.3 3.720 

Czech 

Republic 1997 57134856184   1286492873   14449036892   29450146157   11966339190   42685819293       

Czech 

Republic 1998 61846680469 8.24 3700169388 -75.08 16888020363 16.88 33550641693 13.92 12382142322 3.47 44958660106,25 5.32 10.5 -52.9 

Czech 

Republic 1999 60192136075 -2.67 6312596676 70.602 15605574318 -7.593 33307373535 -0.72 12746009820 2.938 44586561756.47 -0.82 11.3 7.619 

Czech 

Republic 2000 56720835330 -5.76 4987079129 -20.99 15001645269 -3.869 35858463743 7.659 11942661709 -6.30 41719190061.02 -6.43 11.3 0 

Czech 

Republic 2001 61842323433 9.02 5640707236 13.106 16700929829 11.327 40495312013 12.93 13057928085 9.338 45141393604.25 8.202 11.6 2.654 

Czech 

Republic 2002 75276073338 21.72 8496609036 50.630 19933147179 19.353 45562431523 12.51 16784293761 28.53 55342926160.01 22.59 12.5 7.758 

Czech 

Republic 2003 91357722713 21.36 2021275746 -76.21 22739728455 14.079 56494646405 23.99 21382360239 27.39 68617994257.15 23.98 14.19 13.52 
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Czech 

Republic 2004 109524878647 19.88 4977795183 146.26 30205858033 32.832 76862713803 36.05 24186460957 13.11 79319020613.04 15.59 13.19 -7.04 

Czech 

Republic 2005 124548570554 13.71 11601978991 133.07 35935343613 18.968 89716385931 16.72 27484515929 13.63 88613226940.85 11.71 13.69 3.790 

Czech 

Republic 2006 142610569175 14.50 5521761930 -52.40 43087181492 19.901 109091966926 21.59 30403463803 10.62 99523387682.69 12.31 14.19 3.652 

Czech 

Republic 2007 174214943907 22.16 10606063122 92.077 55703487131 29.280 139721434469 28.07 35390105287 16.40 118511456776.33 19.07 14.39 1.409 

Czech 

Republic 2008 216084465792 24.03 6572516198 -38.03 64535789597 15.855 167981555759 20.22 44121016869 24.67 151548676194.94 27.87 15.1 4.933 

Hungary 1997 45723577831   4154801371   11718838084   25076630094   4895337435   34004739747       

Hungary 1998 47049233137 2.899 3343000955 -49.13 11979305199 2.22 29099143862 16.04 4923287287 0.57 35069927938,99 3.13 15.1 0 

Hungary 1999 48044272336 2.114 3307673094 -1.056 11388190811 -4.934 30821179585 5.917 5092461389 3.436 36656081525.08 4.522 15.6 3.311 

Hungary 2000 47885455754 -0.33 2770479254 -16.24 11156301995 -2.036 34662476869 12.46 4890400011 -3.96 36729153758.69 0.199 16.39 5.064 

Hungary 2001 53190345128 11.07 3943892055 42.354 12341976526 10.627 38109390266 9.944 5472776299 11.90 40848368602.46 11.21 16.5 0.671 

Hungary 2002 66502083791 25.02 3012851828 -23.60 14840776122 20.246 42209118774 10.75 6977684561 27.49 51661307669.44 26.47 18.6 12.72 

Hungary 2003 84326267609 26.80 2177247085 -27.73 17237280806 16.148 52153602594 23.56 8845336741 26.76 67088986803.78 29.86 18.1 -2.68 

Hungary 2004 102076243244 21.04 4520640517 107.63 23080508847 33.898 66114607271 26.76 10200890277 15.32 78995734396.51 17.74 20 10.49 

Hungary 2005 110195442987 7.954 7626151047 68.696 26172685481 13.397 74545518749 12.75 10883634587 6.692 84022757506.29 6.363 20.2 0.999 

Hungary 2006 113005698940 2.550 19720837497 158.59 27526450877 5.1724 87160388693 16.92 11550007129 6.122 85479248063.12 1.733 20.39 0.940 

Hungary 2007 138757191935 22.78 72337818980 266.80 33430372451 21.448 110872947666 27.20 13452693203 16.47 105326819483.46 23.21 20.6 1.029 

Hungary 2008 154668458767 11.46 63399940875 -12.35 35919448425 7.4455 127519377430 15.01 14664889413 9.010 118749010342.02 12.74 20.9 1.456 

Romania 1997 35285888482   1215000000   4786047190   9954000000   4324809500   30499841292       

Romania 1998 42115494069 19.35 2031000000 -96.79 4093221255 14.48 9528000000 -4.28 2990902195 30.84 38022272813,91 24.66 12.5 -40.1 

Romania 1999 35592337083 -15.4 1041000000 -48.74 4002446140 -2.217 9868000000 3.568 2025298780 -32.2 31589890942.22 -16.9 12.6 0.799 

Romania 2000 37052636395 4.102 1037000000 -0.384 5296836290 32.339 12113000000 22.75 2671055215 31.88 31755800105.32 0.525 13.1 3.968 

Romania 2001 40180746113 8.442 1157000000 11.571 5977663675 12.853 13417000000 10.76 2668585919 -0.09 34203082437.66 7.706 9.1 -30.5 

Romania 2002 45824529874 14.04 1144000000 -1.123 7322807313 22.502 16223000000 20.91 3124684961 17.09 38501722561.08 12.56 10 9.890 

Romania 2003 59507345650 29.85 1844000000 61.188 8533548707 16.533 20646000000 27.26 6016354812 92.54 50973796942.73 32.39 10.1 0.999 

Romania 2004 75489440362 26.85 6443000000 249.40 9976880232 16.913 27099000000 31.25 7403627059 23.05 65512560129.99 28.52 11.6 14.85 

Romania 2005 98913392472 31.02 6482160000 0.6077 12123463545 21.515 32812910000 21.08 9770014037 31.96 86789928926.92 32.47 12.19 5.086 

Romania 2006 122641508768 23.98 11393430000 75.765 17968787821 48.214 39368250000 19.97 15852475015 62.25 104672720946.73 20.60 13 6.644 

Romania 2007 169282491900 38.03 9925000000 -12.88 28598490752 59.156 49994000000 26.99 22392650617 41.25 140684001148.34 34.40 13.3 2.307 

Romania 2008 200071062765 18.18 13883000000 39.879 37236839890 30.205 62616000000 25.24 31011014728 38.48 162834222875.07 15.74 13.2 -0.75 



 46

Slovenia 1997 20271553550   334500000   4804837482   10447700000   3699337937   15466716069       

Slovenia 1998 21592759564 6.517 215700000 -98.44 5229859291 8.85 11116300000 6.4 3933086073 6.32 16362900272,55 5.79 14.3 8.333 

Slovenia 1999 22157534733 2.615 106600000 -50.57 5218788098 -0.211 10499900000 -5.54 4039502117 2.705 16938746635.06 3.519 15.89 11.11 

Slovenia 2000 19887999964 -10.2 135800000 27.392 4734739225 -9.275 10695800000 1.865 3735498862 -7.52 15153260739.00 -10.5 16.5 3.838 

Slovenia 2001 20389746602 2.522 503400000 270.69 4878176968 3.0294 11303600000 5.682 3952847334 5.818 15511569633.10 2.364 16.6 0.606 

Slovenia 2002 23070243206 13.14 1659500000 229.65 5756546433 18.006 12786700000 13.12 4410547627 11.57 17313696772.88 11.61 17 2.409 

Slovenia 2003 29058085347 25.95 301500000 -81.83 7253168912 25.998 15707300000 22.84 5529428048 25.36 21804916434.33 25.94 18.89 11.11 

Slovenia 2004 33724037047 16.05 831400000 175.75 8815425925 21.538 19519200000 24.26 6374225902 15.27 24908611121.61 14.23 19.6 3.758 

Slovenia 2005 35751727925 6.012 540400000 -35.00 9588342831 8.7677 22121500000 13.33 6780289633 6.370 26163385093.96 5.037 20.89 6.581 

Slovenia 2006 38951918415 8.951 649332359 20.157 11069554051 15.448 25741285201 16.36 7306984638 7.768 27882364363.92 6.570 22.39 7.180 

Slovenia 2007 47314863049 21.46 1531374683 135.83 14180862497 28.106 32842831039 27.58 8198147423 12.19 33134000552.88 18.83 22.1 -1.29 

Slovenia 2008 54394966077 14.96 1936803174 26.474 15848503079 11.759 37009339147 12.68 9865820812 20.34 38546462998.50 16.33 22.5 1.809 

Croatia 1997 23600645766   541135804   2963199576   8031741834   5327535792   20637446190       

Croatia 1998 25238954017 6.941 940830562 -51.42 3649008392 23.14 8549534564 6.45 5867045872 10.13 21589945625,69 4.61 17 -24.4 

Croatia 1999 23034743817 -8.73 1452386278 54.372 3350364918 -8.184 8122907559 -4.99 5617884908 -4.24 19684378899.43 -8.82 16.9 -0.58 

Croatia 2000 21320355353 -7.44 1109936497 -23.57 3293043670 -1.710 8644618114 6.422 4875694445 -13.2 18027311683.59 -8.41 17.2 1.775 

Croatia 2001 22873138359 7.283 1582412026 42.567 3950923649 19.977 9650917691 11.64 4609100281 -5.46 18922214709.58 4.964 17.2 0 

Croatia 2002 26452066311 15.64 1099965085 -30.48 4465586263 13.026 10588624169 9.716 5182701576 12.44 21986480048.78 16.19 17.5 1.744 

Croatia 2003 33857060046 27.99 2048805989 86.261 6286236184 40.770 14880175484 40.52 6493632363 25.29 27570823862.7 25.39 17.79 1.657 

Croatia 2004 40692402079 20.18 1078564922 -47.35 7977594065 26.905 17587695798 18.19 7800475780 20.12 32714808014.18 18.65 17.4 -2.19 

Croatia 2005 44437480675 9.203 1788093912 65.784 8808139924 10.410 18880770959 7.352 8371069387 7.314 35629340751.69 8.908 18.2 4.597 

Croatia 2006 49049397204 10.37 3456792107 93.322 10364545034 17.670 21444684612 13.57 9094269245 8.639 38684852170.33 8.575 17.79 -2.25 

Croatia 2007 58558231254 19.38 4995585005 44.515 12489925164 20.506 25093854529 17.01 10855477262 19.36 46068306089.85 19.08 18.1 1.742 

Croatia 2008 69332496258 18.39 5995036456 20.006 15490390934 24.023 29622568669 18.04 12871058637 18.56 53842105324.48 16.87 17.9 -1.10 
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Appendix # 2. Hausman test for determining the most suitable econometric technique for testing 
Hypothesis # 1 
 
hausman fixed random 

---- Coefficients ---- 
|      (b)          (B)            (b-B)     sqrt (diag (V_b-V_B)) 

 |     fixed        random       Difference          S.E.  
-------------+---------------------------------------------------------------- 
fdigrowth |    .0015794     .0016798       -.0001004        .0000985 
digrowth |    .1739582     .1721281          .00183        .0016217 

exportsgro~h |     .023645     .0244016       -.0007566         .001456 
privatecon~h |    .8133715     .8124702        .0009014        .0010387 
humancapital |   -.0122369    -.0114652       -.0007718         .001471 

------------------------------------------------------------------------------ 
                           b = consistent under Ho and Ha; obtained from xtreg 
            B = inconsistent under Ha, efficient under Ho; obtained from xtreg 
 
    Test:  Ho:  difference in coefficients not systematic 
 
                  chi2(5) = (b-B)'[(V_b-V_B)^(-1)](b-B) 
                          =        3.75 
                Prob>chi2 =      0.5854 


