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ABSTRACT

This paper investigates experiences with FDI at the regional level in two transition economies. The attempt is to evaluate whether regional policy in the particular area of FDI and regional growth has been successful. The Czech Republic being closer to the ’efficiency’ model and Poland to the ’equity’ model, the paper investigates for the impact FDI has had on convergence in a simple model and regional growth in a more extensive theory-based framework. These results demonstrate somewhat surprisingly that the Czech model has been more effective in dampening regional divergence under transition. But this result may as much reflect the much higher amount of resources devoted to FDI incentive programs in the Czech Republic. Results also confirm that FDI is being appropriately modeled in an endogenous framework. Once two-way causality between FDI and regional growth is addressed it is found that FDI mainly drives growth through factor accumulation. Regional FDI in turn is driven by policy, geography and labor market characteristics. 

1. INTRODUCTION AND BACKGROUND

Uneven development within and across countries remains a persistent feature of the world economy. The impact of FDI for economic growth at the national level and technological change at the firm level has received a generally large and increasing share of attention over the last decade in research on transition countries. But little work has been done so far in the area of FDI and regional growth. Regional aspects of FDI and growth are strongly intertwined with the formulation of regional policy. 

Only a few countries conduct evaluation of their regional policies or have been subject to such evaluation by academic researchers. Obvious cases scrutinized in the past such as the UK and China bears strong testimony to the relative importance of regional policies for FDI and regional and national growth. Another major hurdle to research is also availability of high quality data at the regional level of the economy.

While some research on FDI focus on the national policy dimension (Dunning and Narula, 1996), it has been largely ignored in quantitative research on FDI and growth at the national level that different countries carry out rather different policies at the sub-national level. In turn these policies can be important explanatory factors of the ability of countries to host growth-enhancing FDI. Some countries have become ’model’ examples for other countries in terms of formulating specific regional policies aimed at attracting FDI to target areas as evidenced by the increasing popularity of special economic zones throughout the 1980s and 1990s. But maybe these policies are being carried out without much regard to the underlying reasons for why regional policies may be successful in some environments and circumstances and less so in others?

China exemplifies one extreme of attracting FDI foremost to the richer and more developed regions. Despite China being a market socialist economy, China is one of the countries adhering quite strictly to what could be termed an ’efficiency’ model of regional policy on FDI (Park, 1997). For several reasons, China chose in the late 1970s to launch a very gradual transition process among regions that would appear to be best prepared for a market economic situation and global competition through an opening-door policy towards the rest of the world. One should perhaps add that this was done despite the general preference of Chinese policy-makers for equity and regional convergence within China and initially on a quite experimental basis. Regional experiments and copying of the successful ones are the hallmarks of China’s gradualist transition path. The efficiency model was therefore chosen in China for other reasons and with other priorities than those of traditional regional policy (Park, 1997). However, the extensive amount of research on China’s special economic zones reveal that the efficiency model has worked quite well in China (Buckley et al., 2002, Cheng and Kwan, 2000, Sun and Chai, 1998). But the research also shows that FDI is a major co-determining factor of increasing regional divergence and income inequality in China (Wall, 1992, Sun and Chai, 1998). In particular the poorer regions in the North-Western part of China have proven relatively unable to extract the same benefits from FDI in comparison to the richer South-Eastern regions that were opened up first (Sun and Chai, 1998, Sun and Parikh, 2001).

The UK is the classical case of an opposite ideology of using regional policy with the specific aim of evening out or securing redistribution of regional fortunes and misfortunes (Hill and Munday, 1992). This alternative approach can oppositely be identified as closer to the mainstream ’equity’ school or convergence school on regional development. The latter approach has also been dominant in informing the creation of EU structural funds. The main policy goal here is not to maximize economic growth but to counteract other tendencies associated with economic integration and globalization. But the same goals could also be pursued choosing other strategies than those bearing on location of foreign investors.

Being one of the most researched cases in regional science it is also clear that the British policy as the Chinese in fact has been successful in terms of affecting the location choices of foreign investors inside the United Kingdom (Stone and Peck, 1996). However, it is less clear whether the UK policy compared to the Chinese can be deemed positive in terms of creating regional growth and convergence (Hill and Munday, 1992). Some research concludes that regional policy is the direct cause of a relatively stable regional employment pattern in the UK over the last decade (Stone and Peck, 1996). However, little research exists directly linking FDI to regional growth as the mainstream of research focuses on more specialized performance measures such as backward linkages. The conclusion here is that FDI may be a rather expensive solution to regional problems when weighing the cost and benefits of trying to affect the location choice of foreign investors (Brand et al., 2000). Furthermore, there is also other general evidence from the UK that foreign investors participate differently in the regional growth process depending on the prior level of development of that specific region because of the dynamics of technology spillovers (Driffield and Munday, 2001). Another indirect consequence of the equity model is that it creates rather fierce competition among regions for FDI as public funds empower regions that would otherwise not be able to enter the battle (Raines, 1998). From a national perspective the question is whether this is a battle that one wishes the lagging regions to win?

China has done the opposite of the UK with great success while many developing and transition countries would appear to think that they are replicating the Chinese experiences. But have they got the lesson wrong? Are Chinese lessons really useful for other transition countries starting out very differently with their transition process? In some environments such as transition economies, particular funds for regional policy are low in view to that most regions would appear to need them. Here it may perhaps be questioned whether it is worthwhile at all trying to attract FDI specifically to the lagging regions?

The aim of this paper is to understand the impact regional policy has on the spatial dispersion of FDI and regional growth in particular focusing on FDI in the Czech Republic and Poland which is also partially subject to their specific choice of policy (efficiency versus equity). The objective is to evaluate whether policies can be deemed successful, first in terms of leading to the desired changes in the pattern of incoming FDI. Have these policies really impacted on the location strategy of foreign investors within these two countries? Secondly, it is the aim to evaluate whether policies have been effective in setting about virtuous growth circles amongst the regions more and less affected by such regional policies. Specifically the paper sets out to evaluate how FDI at the regional level has affected convergence in a simple model and more explicitly how FDI interacts with the regional growth process amidst other relevant factors affecting growth. 

Section 2 consists in a brief analysis of regional policy with respect to FDI in Poland and the Czech Republic since the beginning of their transition processes. Section 3 introduces the data. Then follows individual sections addressing 1) factors explaining the regional distribution of FDI in Section 4, 2) whether FDI at the regional level explains convergence or divergence in Section 5. And finally, in Section 6, 3) how FDI in a more amplified model interacts with the regional growth process in the two countries. Section 7 rounds of the paper discussing the results and offering some preliminary conclusions.

2. FDI AND REGIONAL POLICY   

The area of regional policy has in its entity been relatively neglected during the early years of transition, foremost because transition policies often imply tough decisions oriented towards economic efficiency foremost. Only within the last couple of years has a coherent framework for regional policy started to emerge among the transition economies and especially among those aiming for entry into the European Union. A prioritized area during these years is hence adaptation of regional policy to reflect requirements under and necessary absorptive capacity to receive structural funds from the EU. However, this section also argues that the regional dimension of FDI is a niche of regional policy in the transition economies. Despite the rather large neglect and small amount of funds targeted for regional policy (Bachtler et al., 1999), it has in fact has been one of the most active areas of regional policy in transition so far. Hence in the remainder of this section we will exclusively focus on overlapping interests between FDI and regional policy. Furthermore, factors of administration and regional boundaries will be largely ignored for sake of brevity (for an overview study see Bachtler et al, 1999).

2.1. Special economic zones in Poland

Poland’s special economic zones were introduced by a separate piece of legislation agreed upon already in 1994 (the Special Economic Zone Act of October 20, 1994). This act is the most important area of creating grounds for regional initiatives in relation to FDI in Poland (PAIZ, 2003). Furthermore, it is also quite coherent with a general bottom-up or local-cum-private initiative in the Polish transition process in several other aspects (Bachtler et al., 1999). 

Regions identified as impact regions under the Special Economic Zone Act are allowed within their own initiative and administrative capabilities to set up special zones for creating new enterprises (Greenfield sites only) (PAIZ, 2003). The main incentives provided by the Polish SEZs are tax holidays in up to fifteen years and job creation grants under certain conditions of investment size and durability of jobs created (PAIZ, 2003). The specific Polish impact regions are shown in Figure A1 in the Appendix. Even though some have confused this initiative with technology parks, it is quite clear that the original Act of 1994 paves the way for an initiative grounded almost entirely on reasons of unemployment (old industrial regions undergoing significant restructuring or traditionally lagging regions) and hence concerns over equity (Smetkowski, 2002). Therefore, the act also designates particular impact regions as those with above average unemployment. 

The Polish SEZs have in the period 1994-2001 attracted a total of 685 projects by 2001, and created around 47,000 new jobs. While the SEZs have only attracted 3.5% of total foreign capital invested in Poland, they have attracted 25% of total greenfield investments in manufacturing (Smetkowski, 2002).

As greenfield investments start to take importance over privatization-related acquisitions in the cumulative inflows of FDI, it is likely that the SEZs will continue to attract an important share of manufacturing FDI into greenfield projects.

There may be some discussion as to whether the SEZs in Poland were really successful initially, but recently interest in them appears to have revived also with the shifting profile of FDI inflows over the course of the transition process. But 3 out of the total 17 regional initiatives were terminated up to 2000 since few investors by then had shown an interest in them. 

Hence the SEZs are expected to have been moderately successful in terms of shifting foreign investors location choice inside Poland and especially with respect to projects that are promising in terms of creating new employment. Only few studies have evaluated the performance of the SEZs in Poland with respect to regional development objectives. Furthermore, there is no information available on the (local) budgetary expenditures allocated to the development of the SEZs. Current results suggest that the best performing SEZs are those located in the least backwards of the eligible impact regions, and that the employment effect overall has been rather small (Smetkowski, 2002). 

2.2. Regional programs in the Czech Republic

The Czech Republic has since 1998 undertaken various initiatives or considerably increased the scope of earlier initiatives in the area of FDI which to a lesser or larger extent include aspects of regional development priorities. Compared to Poland a much larger share of resources have been devoted to incentive programs aiming at attracting foreign investors to the country and the programs are typically administered in combination from central and local hand. Hence in the Czech case the national investment agency (CzechInvest) is directly involved in the administration of the various programs especially during the early stages of the investment. The various incentive packages available to foreign and domestic investors in the Czech Republic fall into five groups:

1) The National Incentive Scheme (NIS)

2) Industrial Development Zones

3) Local incentive packages of job creation grants and waiver of customs duties

4) SME incentive packages

5) Strategic service incentives

This section will discuss the two most important programs (1 and 2) that are likely to have had significant impact on the location decisions of investors in the Czech Republic. The other three programs are supplementary to the general programs and typically applicable to firms that fall outside the NIS in view to the smaller size of these investments. Much fewer resources are dedicated to these programs and no systematic data is available on their extensiveness or regional coverage.

2.2.1. The National Incentive Scheme
In 1998 the Czech Republic launched under this new name a massive incentive program aimed at attracting more investors to the country before its accession to the EU. A similar program had been in existence prior to 1998 but with very limited coverage and aimed mainly at individual deals negotiated with large investors in for example the automobile industry. The scope of the NIS has also increased since 1998 as the required size of investment to eligibility has decreased consecutively from 10 mio. USD in 1998 to 5 mio. USD in 2000. A further reduction was decided in 2002 to 3 mio. USD among the least developed regions with highest unemployment rates (CzechInvest, 2003). The NIS aims to further Greenfield investments attracting investments from new as well as old investors (KPMG, 2003). The program is extremely generous in view to the package offered to investors: investment subsidies, corporate tax reliefs, duty free imports and job creation grants, to mention the most important (CzechInvest, 2003, KPMG, 2001). 

The NIS in particular emphasizes the efficiency character of the regional dimension of attracting FDI to the Czech Republic as all regions except the Capital  of Prague are allowed to offer almost the same size and scope of incentives (see Figure A1 in the Appendix for regional variation in the maximum permissible public support). The NIS in terms of participation rate of investors must be deemed highly successful as almost 90% of new Greenfield investments now participate in the program (Mallya et al., 2002). Even though it is uncertain how much the program has aided in attracting additional investors to the Czech Republic and whether these would have favored the Capital of Prague over other investment sites had the NIS not been in place. It is estimated that the NIS has cost 2 bio. USD during the period 1993-2002 (Mallya et al., 2002).

2.2.2. Industrial Development Zones

The Industrial Development Zones Act entered into force also in 1998 and aims in part to counteract the possible unfavorable development impact of the NIS on the poorest regions in the Czech Republic. In this respect the Industrial Development Zones (IDZs) are complementary to the NIS and aims not at offering additional incentives to investors in these special zones but rather to improve various development characteristics (land development, infrastructure and land transfer subsidies a.o.) of the industrial sites in the poorest regions. By April 2003 a total of 2.8 bio. CZK (100 mio. USD) have been spent on this program (MPO, 2003).

Compared to the NIS the IDZs in the Czech Republic have so far been less effective as only half of those zones receiving support from central government have succeeded in attracting investors by 2002. Figure A3 shows the gradual development of these zones across the Czech Republic. It is in particular the North-Western regions on the Polish border, the South-Eastern regions and some central regions that have been eligible to host these development zones. 

2.3. Summing up the regional policy dimension

Overall the policy analysis has attempted to testify relative objectives of efficiency and equity in creating regional dimensions of FDI policy in the Czech Republic and Poland. Only high unemployment regions in Poland are eligible under regional policy to create special incentives to attract foreign investors. Oppositely in the Czech Republic almost every region except the Capital of Prague is eligible and on a quite equal footing. Hence, while the Czech model also contains equity concerns especially in the aspect of creating better infrastructure in high unemployment regions, it is comparatively more efficiency oriented than the Polish model. This may in part reflect the historical fact that the Czech Republic is a much more homogenous country, partly because of its smaller size, but also because it was one of the most equitable socialist countries in the world (Milanovic, 1998). Hence history and geography are also likely important factors in explaining the present day regional dispersion of FDI in the two countries as shown with Figure 1 here. On a comparable measure of number of firms by regions it is clear that Polish developments have been much more diverse both over time and across regions.

These observations will in the following decide how the policy factor of impact regions is defined. Impact regions in Poland are defined as those with SEZs and only after 1996 as most are established during 1996 and 1997 (UNIDO, 2001). In the Czech case impact regions are defined as all regions except the Capital of Prague and only from the beginning of 1998.
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FIGURE 1: The regional dispersion of FDI, nuts 3-level, 1993-2001



Source: 
CzechInvest and Effect

3. DATA

The two main sources of data are the Czech National Statistical Office and the company Effect in Warsaw (being a subcontractor of data from the National Statistical Office of Poland (GUS)). All variables come from these statistical sources if not otherwise mentioned. 

TABLE 1: Definition of basic variables used in the statistical analysis



GDP
Gross domestic product, defined as value added including indirect taxes, subsidies and depreciation. GDP hence reflects activity at the regional level understood as gross income generating activities. (1993-prices, mio. national currency except for GDP per capita which is in national currency per person)

POP
Population, defined as people inhabiting the region as permanent residents. (no. of persons)

POPDEN
Population density defined as inhabitants (population) per km2. (no. of persons)

LAFOR
Labor force defined as the number of inhabitants in the active age group (18-65) and registered as active. In the polish data the labor force is instead aggregated up by information about employed and unemployed people at the regional level. (no. of persons)

EMP
Employed, defined as people in the labor force currently employed. (no. of persons)

UNEMP
Unemployment rate, defined as persons in the labor force currently unemployed. In the Czech case unemployment is deducted from information about the labor force and employment. (percentage share)

GFC
Gross fixed capital formation is an estimate of the stock of physical capital. It includes outlays of producers on durable real assets such as buildings, motor vehicles, plant and machinery, roading and improvements to land. (mio. national currency). In Poland it is necessary to estimate GFC using aggregate investment data for the regions using the capital inventory method, setting the initial capital stock very low in 1993 (2*I1993) and using the assumption that capital depreciates with 20% each year.  Setting the initial capital stock very low can be more realistic than official capital stock estimates given by authorities. This is due to the fact that the inherited capital from the social system is typically older than 15-20 years and its value has not been written down in accordance with its true value in the national accounts.

IMPACT
Impact regions are defined as those regions in the two countries respectively subject to particular government legislation affecting their ability to attract FDI at any particular point in time as identified in Section 2.

FDIN
Foreign direct investment (stock), measured here as the number of firms estimated by CzechInvest and GUS respectively to have invested in each region at any particular point in time. (no. of firms)

FDIL
Foreign direct investment (stock), measured here as the employees estimated by CzechInvest to be working with a foreign owned firm. This data is only available for the CR. (no. of persons)

FDIK
Foreign direct investment (stock), measured here as the size of capital arrived at from

                             PAIZ figures to be of foreign origin and subject to foreign control. This data is only 

                             available for Poland. (mio. national currency) (To be added later!)



Sources: 
The Czech National Statistical Office, Effect, CzechInvest, PAIZ and GUS.

The availability and quality of information about FDI are relatively poor at the regional level and can at the moment only be obtained from the national investment agencies. These agencies do not produce data of the same scope and accuracy as the national statistical offices. For example, the agencies typically produce data that is biased towards larger investors. However, in the case of Poland it was possible to combine information about number of investors from GUS with information about foreign capital from PAIZ (these data are not included in the present version of the paper).

Another obvious problem often mentioned in the case of Poland is the fact that information about the location of a foreign entity in these statistics may not reflect the actual location of its productive activities within the host country. This is a major problem and obstacle to research on the impact of FDI on regional growth. Hence we have to rely on second best data for this research in particular with respect to FDI. There are two major calamities associated with the current FDI data available that may seriously affect the analysis undertaken in this paper. First of all both data sets, on employment and investment respectively from the two countries may suffer from survival biases and lack of dynamic perspectives on the expansion of foreign activities over time since these data are typically establishment data and only include firms ‘currently’ operating in the two countries. Secondly, the Polish data on foreign capital is quite deficient in terms of the very large investors’ regional location strategy as such detailed information is not available from PAIZ. Hence if a foreign investor is mentioned to have several activities in different regions in Poland it was necessary simply to divide the total investment sum with the number of plants at the regional level. On the other hand is the Polish data quite concise in terms of each investors number of establishments. In the Czech data this problem does not appear to be important possibly because of the smaller size of that country. Hence the Czech data is concluded to reflect the main regional site of each investor’s activities. The data on number of foreign establishments is judged to be the most concise in the Polish case, but as a proxy of foreign investment suffering from other problems due to the varying sizes of individual investors. 

Table 1 gives an overview of the variables constructed from the data available at the regional level. Note that some variables are exclusive to one of the two countries. Note also that current analysis is based on a comparison of experiences at nuts 3 level in the Czech Republic with nuts 2 level in Poland. Future versions will incorporate analysis also for the nuts 3 level in Poland. This will also make it possible in future versions of the paper to pool the data for the two countries.

4. LOCATION ATTRACTORS OF FDI

4.1. Regional dispersion of FDI

This section seeks to evaluate whether regional policy was effective in terms of redistributing FDI inflows in accordance with regional development objectives. Based on the above discussion it is expected that the redistributing mechanism was stronger under Poland’s equity model and less strong under the Czech Republic’s relatively more efficiency oriented model that in fact differentiate quite little between regions in terms of the incentive package offered under the NIS. The estimations are based on past studies of factors that are important towards explaining the incoming FDI inflows (for an overview of the national literature see Lim, 2001) including policy factors (see Cheng and Kwan, 2000). The population weighted model tested below will be reused in the endogenous growth model in section 6 as the second stage model explaining the location variables that investors are attracted by.

TABLE 2A: Stylized facts of regional GDP, employment and FDI, Czech Republic 


 


   GDP per capita

   Share of (2001)

                                    
1993

2001

Employment
FDIL 


REGIONS (NUTS 3)



11 – Praha (Capital)

167

219

  13

  15

21 – Stredocesky (Center)
  80

  83

  11

  10

31 – Jihocesky
 (EU B)
  93

  88

   6

   7

32 – Plzensky
(EU B)

  99

  97

   6

   8

41 – Karlovarsky (EU B)
  98

  78

   3

   3

42 – Ustecky (EU B)

  95

  80

   8

   8

51 – Liberecky (PL B)
  89

  84

   4

   9

52 – Kralovehradecky (PL B)
  89

  87

   5

   7

53 – Pardubicky (Center)
  89

  84

   5

   3

61 – Vysocina
(Center)
  83

  84

   5

   3

62 – Jihomoravsky (SL B)
  98

  91

  11

  11

71 – Olumuocky (Center)
  84

  77

   6

   4

72 – Zlinsky (SL B)

  89

  83

   6

   4

81 – Moravskolezsky (PL B) 
  96

  84

  11

   7

*

Czech Republic

100

100

100

100


Sources: 
Czech National Statistical Office and CzechInvest.

Stylized facts in Table 2A and 2B serves to demonstrate in a simple way the relevance of regional policy on the regional distribution of FDI in the two cases investigated. Overall the Tables show that FDI location decisions largely reflect general location characteristics of economic activities in the two countries albeit with some moderation. Table 2A for the Czech Republic and Table 2B for Poland demonstrate that the stock of FDI until 2001 is biased towards the capital and Westerns regions closer to EU borders. The Eastern and more backward regions are oppositely less likely host regions for FDI in both countries. This pattern may in part owe to the efficiency model of regional policy in the Czech Republic where all regions are given more or less the same opportunities of offering incentives and hence compete more on other underlying characteristics of regions. However, the same tendency is much stronger in Poland despite its equity concerns in formulation of regional policy. Only an econometric estimation can control for other factors deemed relevant to the investors’ location choice, whereby the individual influence of impact regions as defined in the policy section (Section 2) can be deduced. This is the next step in the analysis.

TABLE 2B: Stylized facts of regional GDP, employment and FDI, Poland

 


 


   GDP per capita

  Share of (2000)

                                   

1995

2000

Employment
FDIN 


REGIONS (NUTS 2)



1 – Dolnoslaskie (EU B)

103

102

7

11

2 – Kujawsko-pomorskie (Center)
104

94

5

3


3 – Lubelskie (Russian B)

74

66

6

2

4 – Lubuskie (EU B)

109

100

2

4

5 – Lodzkie (Center)

88

88

7

5

6 – Malopolskie (SL B)

75

77

9

6

7 – Mazowieckie (Capital)

127

152

16

27

8 – Opolskie (CZ B)

94

82

2

3

9 – Podkarpackie (Russian B)
82

75

6

2

10 – Podlaskie (Russian B)
90

89

3

1

11 – Pomorskie (EU B)

87

89

5

7

12 – Slaskie (CZ B)

135

121

12

10

13 – Swietokrzyskie (Center)
69

68

4

1

14 – Warminsko-Mazurskie (Rus B)77

70

3

2

15 – Wielkopolskie (Center)
102

111

9

9

16 – Zachodniopomorskie (EU B)
95

91

4

7

Poland



100

100

100

100


Sources: 
Effect.

4.2. Explaining the regional pattern of FDI

Past studies have identified a number of factors that are relevant towards explaining the regional location choice of investors. Local market size (income or per capita income) is among the most important explaining factors in all the studies reviewed (Cheng and Kwan, 2000, Wei et al., 1999, Billington, 1999, Hill and Munday, 1992). Also, infrastructure is generally important in most studies (Hill and Munday, 1992, Cheng and Kwan, 2000). Several studies also point to the importance of cost factors, such as local labor cost, local corporate tax rates (Cheng and Kwan, 2000)
. Alternatively one may use supply-side variables such as the regional unemployment level to capture local labor availability and relative cost (Billington, 1999). But also other labor market characteristics have been found of importance such as a high level of local skills (Wei et al. , 1999). Finally, policy is found to be influential in countries with a relatively clear and profiled set of policies with respect to FDI. (See Hill and Munday, 1992 on the effectiveness of UK financial incentives. Or Cheng and Kwan, 2000 on the relative effectiveness on establishment of various types of economic zones in China.)

The purpose of the present exercise is mainly to investigate whether a policy variable for impact regions in the Czech Republic and Poland is a significant explanatory variable of FDI inflows at the regional level. In view to data availability (see also Section 3) it is possible to estimate the following two-way fixed effect equation, with FDI (per capita) as the dependent variable and the regressors being as follows: GDP (per capita) capturing the size of the regional market. POPDEN is a proxy for infrastructure. UNEMP is the unemployment rate and captures regional labor availability. IMPACT is a set of regional time varying dummies taking a value of 1 in the case of the region being designated for particular regional policies at a particular point in time and 0 otherwise. A control dummy is also inserted for those regions bordering to the EU. Finally t time dummies T capture the fixed effect that the passing of time has on the build-up of a foreign capital (employment) stock (1) while each region is also assigned a specific fixed effect αi:
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Results of the regression are shown in Table 3. The fixed effect model performs very poorly on this data and while R2 reports almost full account of the variance in the data by using the model it is clear that it is worthless towards understanding what explains the regional variance in incoming FDI flows. The Hausman test of the random effects model also supports the suspicion that the fixed effects are correlated with the explanatory factors why the random effect model is appropriate in this situation. Results show that investors are attracted to regions with higher income in general and less unemployment in the Czech case. The impact variable is highly significant in the Czech model. While there is found little effect of policy on the regional distribution of FDI in the Polish case the border effect is quite significant albeit small. Necessarily other problems of endogeneity and autocorrelation between the dependent variable and regressors may be involved. This problem is further addressed in the models in  Section 6.

TABLE 3: Regression results – policy impact on FDI inflows at the regional level?

Dependent variable is FDIL (CR) or FDIN (PL) per capita



Czech Republic

Poland

                                                FE Model 
RE Model 
FE Model
RE Model

Time Effects


Yes (-)

-

Yes (-)

-

Region Effects


Yes (+)



Yes (-)



GDP per capita


-0.013

0.096**

0.013

0.035***

(t-value in parenthesis)

(-0.22)

(2.91)

(1.14)

(4.10)

POPDEN (log)


0.013

0.001*

0.000

0.000





(0.23)

(1.71)

(0.85)

(1.07)

UNEMP (rate)


-0.064**

-0.032

0.000

-0.000





(-2.41)

(-1.48)

(0.89)

(-0.67)

IMPACT (dummy)

0.001

0.006***
-0.000

-0.000





(0.52)

(5.02)

(-0.82)

(-0.26)


EUBOR (dummy)

-

0.006

-

0.000***







(1.08)



(4.23)


N



98

98

96

96

R2



0.995

0.493

0.995

0.645

Hausman test


-

8.80 (0.06)
-

>150 (0.00)

* The parameter estimate is significant at the 10 percent level, ** the parameter estimate is significant at the 5 percent level, *** the parameter estimate is significant at the 1 percent level.

5. Testing a simple model of FDI and regional convergence

Bearing in mind the above results: that Polish FDI appears to be much less redistributed away from its main hubs including the Capital of Warsaw because of the policy variable. Whereas Czech FDI inflows appear mainly redistributed away from the Capital of Prague but not towards particular regions because of policy. This section proceeds to test whether FDI in any way can be associated with regional convergence or divergence in the two countries. The way policy is formulated in the two countries, FDI should be more likely to lead to convergence in Poland and less in the Czech Republic if the policies have the desired effect.

Convergence can be tested for in several ways and using different assumptions. The mildest form of convergence is named β-convergence and is tested for with a highly simple non-linear model (2)
:
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Where GDPpc is per capita income across regions and time. β-convergence takes place when β>0 implying that the poorer regions are growing relatively faster than the richer ones
 and oppositely when β<0 regional economic differences are increasing (divergence) or in other words the relatively richer regions are growing faster than the poorer
. 

Several models of so-called conditional convergence are also introduced in the literature. Here the assumption is that all countries or regions are approaching a steady-state but that this steady-state not necessarily is being the same because of other external location-specific influences that affect productivity and growth such as technology and institutions. In our perspective it is obvious to test the simple assumption that FDI improves the stock of locally available technology, hence convergence becomes conditional on the local stock of FDI why it is introduced into this simple model as the second explanatory variable (3):


[image: image3.wmf]it

it

it

it

it

FDIpc

GDPpc

e

GDPpc

GDPpc

m

g

a

b

+

+

-

+

=

÷

÷

ø

ö

ç

ç

è

æ

-

-

-

log

log

)

1

(

log

1

1


If γ >0 it reveals that convergence could be conditional on FDI and that FDI positively affect prospects for regional convergence in our model. However, the model is too simple to firmly conclude anything and hence results should only be viewed as indicative. A combination with the catch-up hypothesis and FDI at the regional level will be tested in the subsequent more ample growth models.

TABLE 4: Regression results – is income converging, may it be conditional on FDI?

Dependent variable is annual logged real GDP per capita growth


Czech Republic


Poland

                                             NLIN (2)
NLIN (3)
NLIN (2)
NLIN (3)

Intercept



0.075

0.090

0.275

0.248

(s.e. in parenthesis)

(0.044)

(0.052)

(0.935)

(0.094)

β-conv. (GDP pc (log))

-0.030***
-0.027***
-0.021***
-0.004**





(0.016)

(0.018)

(0.015)

(0.005)

Time (log)


0.006**

0.004**

-0.070**

-0.067**





(0.011)

(0.012)

(0.011)

(0.011)

FDI per capita


-

0.005**

-

0.008**







(0.008)



(0.006)

N



84

84

80

80

F-test (Pr>F)


1.78 (0.17)
1.89 (0.15)
19.47 (0.00)
13.84 (0.00)

The parameter estimate is significant at the 10 percent level, ** the parameter estimate is significant at the 5 percent level, *** the parameter estimate is significant at the 1 percent level

Results for Equation 2 and 3 are shown with Table 4. A general pattern of β-divergence is seen to be taking place in both countries, even though the magnitude, consequence or level from which this divergence is taking place is impossible to judge based on these simple estimation results. However, divergence must be deemed to be taking place and a quite high pace of three percent per year in the Czech case and two percent per year in the Polish case (see Sala-i-Martin, 1994). The initial simple tests of convergence being conditional on FDI inflows at the regional level suggests that this is likely to be the case since it enters positively as a simple linear independent regressor in Equation 3 for both countries. Note also, that the rate of β-divergence drops to less than half a percent per year in the Polish case once FDI is included into the regression. This might suggest that FDI is one of the direct causes of divergence in Poland.

A stronger test of real convergence is τ-convergence, implying that all regions are approaching a similar level of income over time
, where the variance is defined as follows:
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With μ being the mean of GDP per capita at the particular point in time. Real convergence or divergence takes place when the variance decreases or increases over time. The tendency in the GDP per capita data for both transition countries is that they are also both experiencing real divergence at the moment. So despite political attempts of countervailing these tendencies among other through FDI policy this trend has not strong enough to counteract tendencies of real divergence. However, the immediate result obtained in this section is that FDI need not be the cause of divergence, but could equally well be a factor dampening this tendency. This question will be explored more in depth in the next and final section of the paper.

6. FDI AND REGIONAL GROWTH

The purpose of this section is to model the effect of FDI on regional growth patterns within a theory-based framework. FDI is being modelled as either exogenous or endogenous to the growth process, leaving it open to be tested whether FDI interacts cumulatively with the prior level of regional development or rather in accordance with the technology gap hypothesis
. Whether FDI is appropriately modelled under one assumption or the other depends rather a lot on the assumptions about the actions of investors in view to initial location characteristics. In practice this will depend on a host of factors such as the types of investors, their strategies, activities, their risk-aversiveness, entry-mode etc. 

The viewpoint presented here is that policies of equity could be reasonable to adopt in environments where FDI is exogenous to the growth process. This implies environments where it is possible to overcome initial barriers to growth and perceptions of such among investors such as poor infrastructure, uneducated labour force, low growth potential etc. Hence it is possible with the exogenous model to ignore the fact that foreign investors in reality are motivated by specific regional characteristics since this will have no bearing on their subsequent investment decision. The argument is that any redistribution of FDI towards poorer regions under these assumptions in fact are beneficial to the whole economy and will give rise to a regional catch-up process also leading to convergence among regions over time (Gerschenkron, 1962). This derives from a technology gap perspective where investors are rational and to a large extent motivated by cost factors (cost or efficiency-seeking) rather than other agglomeration factors in their investment-location decision (Krugman, 1979). FDI will in this case unconditionally give rise to the necessary technology transfer and thereby provide the impetus for take-off that the regional growth process otherwise will be isolated from. The larger the technology gap the greater the potential for catch-up and hence the more public funds it will be worthwhile to invest into attracting investors to backward regions. In a more dynamic perspective this technology gap version suggests a constant pattern of leader (technology innovators) and follower (technology absorbers) regions in terms of economic specialisation (Krugman, 1979). 

According to these assumptions the relationship between regional growth and FDI may be modelled as follows where GDP is regional income in fixed prices, K is regional fixed capital formation and L is regional employment (4)
:
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Where the dot over variables signify that the first difference equation of the production function relationship is being estimated. The technology gap is approximated with the distance between each regions average per capita income and the region with the highest average in each period (always Prague and almost always Mazowieckie). FDI is here represented in inflow kind (change in foreign employment in the Czech case or in number of firms in the Polish case) as demonstrated again with a dot. The catch-up hypothesis is expressed with the interaction term between FDI and the technology gap in Equation 4, the poorer a region is initially and the more FDI it receives the larger is its subsequent growth rate expected to be.

Oppositely could policies of efficiency be more appropriate in environments where FDI is dominantly endogenous to the growth process. If path-dependency is very strong and has a bearing on investors’ choice it is to little avail on this type of FDI regime to try to lure investors into regions that they would otherwise not be interested in. It is suspected that this is very much the case in perceived high-risk environments such as transition economies. Investors are assumed to be bounded-rational and are foremost concerned about their level of sales (market-seeking investors). The problem is that investors are not likely in this model to make pro-growth decisions for their investments in regions that do not already have the desirable characteristics. This argument of FDI interacting cumulatively with development derives from a resource-based perspective on growth of the firm (see Cantwell, 1991, 1997). According to this perspective, FDI of the growth-enhancing kind is more likely to be attracted to regions with high income, a higher level of technological development and hence higher productivity and equipped with indigenous firms that are competitive. These arguments are also in accordance with cluster-based approaches to regional growth (Cantwell and Iammarino, 2001), or the idea of specialized regional centers of excellence. Poorer regions may only catch-up with the richer regions in this perspective if investors realize that there are unexplored endowment opportunities (e.g. lower unit labor cost) that make them undertake growth-enhancing FDI in apparently non-deserving environments. However, it is then argued that the growth process in the latter case more likely will be almost purely monopolised by foreign investors due to the very low initial competitiveness of indigenous firms in the lagging regions (Cantwell, 1997). This again may inhibit or reduce the likelihood of a more virtuous growth process coming about among the initially poor regions. According to these arguments equations (1) and (4) above are combined to obtain an endogenous system which is population weighted to be consistent
(5):
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It is assumed that FDI enters endogenously into the growth process with Equation System 5. If this is true then Equation 4 will place too much weight on the importance of FDI for regional growth as the importance of growth and level of income itself in attracting FDI is not taken into consideration. Indirectly the Equation System test the alternate or partially inconsistent hypothesis of FDI being attracted to high growth regions and FDI generating high growth in an attempt to reconciliate this ambiguity. Again as with Equation 4 departure is taken from a standard production function where FDI is added as individual ’input’ into the production process (see Jalilian and Weiss, 2002).

Results from these econometric estimations are shown with Table 5 and 6 below. 

TABLE 5: Regression results – testing the exogenous FDI-growth model for regions 

Dependent variable is absolute real GDP growth 



Czech Republic

Poland

                                                RE Model 
RE Model 
RE Model
RE Model

Intercept 


15,965.37***
14,859.56***
755.33**
464.77


(t-value in parenthesis)

(5.47)

(4.33)

(1.97)

(1.00)


Δ K



0.050

0.044

0.741***
0.765***





(1.23)

(1.10)

(13.29)

(12.87)

Δ L



0.155***
0.155***
0.000

0.001*






(3.41)

(3.44)

(1.43)

(1.68)

TGAP 



-6,292.03***
-5,766.86***
-0.000*

-0.000





(-4.85)

(-3.80)

(-1.83)

(-0.85)

FDI (flow)


-2.474***
-1.813

-9.46***

-22.89*





(-3.23)

(-0.90)

(-4.28)

(-1.83)

TGAPxFDI


1.056***
0.114

0.000***
0.000






(2.79)

(0.05)

(2.88)

(1.36)

(TGAP)2xFDI


-

0.280

-

-0.000







(0.41)



(-1.09)


N



112

112

80

80

R2



0.325

0.300

0.815

0.820

Hausman test


15.74 (0.007)
13.31 (0.038)
14.56 (0.012)
15.40 (0.017)

The immediate result obtained with estimates in Table 5 is that FDI actually reduces growth in regions with above average income in both countries
. When multiplying FDI with the technology gap (income gap) it is also confirmed that FDI does aid in making the poorer regions catch-up faster than they otherwise would. Also the results in Table 5 show that a linear catch-up model has the best fit for both countries. It is noteworthy that results in Table 5 suggest that FDI is much more important than the independent build up in capital stock in the Czech Republic but not in Poland. Please note with reference to Table 1 that many of the data are not fully comparable as the capital stock in Poland is estimated using investment data that may actually result in more realistic estimates as discussed above. Future versions should amend for this making the data for the two countries a more perfect match. Also when reading the above results, one should bear in mind the very high correlation coefficient between capital formation and the various FDI proxies used in this study as shown with Appendix Table A1. 

TABLE 6: Regression results – testing the endogenous FDI-growth model for regions

 

Czech Republic

Poland

                                                2SLS 

3SLS 

2SLS

3SLS

Stage 1 – Dependent variable is real GDP per capita

Intercept 


-0.057

-0.059

0.000*

0.001***

(t-value in parenthesis)

(-1.41)

(-1.47)

(1.90)

(2.78)

K per capita


1.506***
1.514**

0.195***
0.183***





(13.66)

(13.75)

(5.48)

(5.62)

L per capita


0.192**

0.201**

0.006***
0.005***





(2.03)

(2.12)

(5.48)

(5.00)

FDI (stock) per capita

0.009

-0.075

3.053***
3.747***





(0.06)

(-0.44)

(5.76)

(7.49)


Stage 2 – Dependent variable is FDIL (CZ) or FDIN (PL) per capita

Intercept



0.001

0.002

-0.000

-0.000***





(0.14)

(0.19)

(-1.44)

(-3.08)

GDP per capita


0.003

-0.005

0.078***
0.088***





(0.04)

(-0.05)

(8.94)

(10.60)

POPDEN (log)


0.004

0.004

0.000

0.000





(1.05)

(1.07)

(0.55)

(1.60)

UNEMP (rate)


-0.193**

-0.200***
-0.000

-0.000





(-3.17)

(-3.29)

(-1.21)

(-0.77)

IMPACT (dummy)

0.012***
0.012***
-0.000***
-0.000***





(3.78)

(3.90)

(-3.58)

(-4.01)

EUBOR (dummy)

0.008**

0.009***
0.000***
0.000***





(2.47)

(2.61)

(11.39)

(10.29)


N



84/84

84

80

80

R2



0.810/0.278
0.700

0.762/0.784
0.873


Support of the above results are also obtained when specifying FDI as endogenous to the growth process as shown in Table 6 for the Czech and Polish data respectively. However, the capital formation per capita enters now as highly important and significant explanatory factor of GDP per capita growth at the regional level in the both countries, while FDI entirely loses its explanatory power as individual contributor to growth in the Czech case but not in the Polish case. Hence the immediate result is that with the proxies available it does not appear from this specification that FDI adds to the growth process in itself over and above what is associated with normal factor accumulation in the Czech case. While additional gains from FDI are being realized in the Polish case possibly because of the relative lack of success with regional policy and hence lack of interference with the endogenous growth process in the Polish case. 

The rather surprising result obtained for the Czech Republic is that it experiences: 

1) success with an efficiency oriented policy (impact is positive in Table 6), 

2) the policy has few negative consequences for redistribution in this particular case in fact FDI is distributed more evenly (because of the way the policy is applied and because of the low level of regional diversity in this case) (GDP per capita or local wealth has no impact on attracting FDI at regional level since GDP per capita is zero in Table 6),

3) finally, that the policy may be self-defeating in the sense that it reduces chances for agglomeration economies and hence the likelihood of spillovers taking place (the individual contribution from FDI is zero in Table 6). 

For Poland somewhat reverse results are obtained since Poland experiences: 

1) defeat with an equity oriented policy (impact is zero in Table 6), 

2) the policy has few real implications for investor location and hence the distribution of FDI in Poland is highly skewed (the richest regions are much better at attracting it since GDP per capita is positive in Table 6), 

3) resultingly, the growth contribution of FDI at the regional level is quite high possibly because of the positive result for agglomerations economies and spillover effects.

Note that the big difference between the two cases occur exactly with respect to the importance of GDP per capita to attract FDI. In the Czech case the importance of this factor is reduced to nil once endogeneity is taken into account while in the Polish case this factor remains strong and an important explanatory factor along with the border effect to explain the location strategy of investors inside Poland. In the Czech case the main factors are now: policy, EU borders and labor market characteristics (reverse sign of the unemployment variable suggests that skills could be of underlying relevance). 

7. DISCUSSION AND CONCLUSION

Reviewing regional initiatives aimed at attracting FDI to Poland and the Czech Republic respectively, the paper identifies the two countries as both moderate cases compared to the UK and China. However, it is also difficult to directly compare experiences of as different sized countries as China, Poland and the Czech Republic. More experiences from EU countries with poor regions should be collected to substantiate the policy conclusions forwarded below. 

The results presented in the present paper should be also read in the perspective of the short time horizon of the data currently available to this type of study, its aggregate nature and the rather poor data quality. Especially improving comparability of data both with respect to certain variables and the level of analysis are important areas where the paper needs improvement.

Within the two-country comparison Poland has followed an equity model and the Czech Republic a more efficiency oriented model (though still in comparison to China a very neutral efficiency model that does not specifically favor better off regions such as those on EU borders). 

Subsequently it is evaluated whether the policies in the two countries appear successful in terms of creating the results that policy-makers might hope for. In both cases it must be concluded that outcomes are not exactly in accordance with these policy objectives. It is shown that Polish policies have had little impact if any on the regional dispersion of FDI within that country. Oppositely in the Czech case it is found that the policy must be deemed successful especially in view to the redistribution away from the Capital of Prague. However, the relative lack of or only weak redistribution towards the more efficient regions (e.g. on EU borders) in this case must be related to the fact that regions except for Prague are rather similar in terms of their development. Reading these results it should also be borne in mind the much larger share of resources devoted to these policies in the Czech Republic. Including the highly equitable nature of the Czech variant of socialism, where both the different resources spent and the different initial conditions play a rather large role towards producing the obtained results.

An initial analysis of regional convergence and FDI in the two countries suggests that both transition countries are undergoing a process of divergence implying that richer regions are in a relatively favorable position with respect to present growth rates in the two countries. Also, the variance of the regional income levels around the mean shows that real divergence is taking place in both countries at the moment. 

Subsequently it is found that convergence may be conditional on the amount of FDI received by each region. Not surprisingly it is also found in the Polish case that the uneven dispersion of FDI may in fact explain a rather large share of the observed regional divergence of per capita incomes. This is not the case in the Czech Republic probably because of the relatively more equitable distribution of FDI flows.

Results of testing some more theory-based growth models against each other taking into account FDI in the growth process and modeling the influence of FDI as either endogenous or exogenous to this process reveal that both models perform reasonably well on the data. But when demonstrating whether the success or defeat with regional policies has affected the growth process in the two countries the endogenous growth model does provide for richer analysis. Somewhat surprisingly it is found that the defeat of regional policy in Poland may have been good for economic growth since the individual growth contribution is estimated to be very high in this case. Oppositely in the Czech Republic the low growth contribution of FDI could be associated with its higher dispersion and hence lower propensity to contribute to agglomeration economies. It could also be related to the large subsidies given to investors in this country. 

Finally, some lessons can be drawn from this research with respect to improvements of regional policy once the transition countries enter the European Union and in particular with regard to subsidies for attracting FDI. Background research and results of this paper suggest that efficiency objectives should have priority when mixing regional with FDI policies. In relation hereto, there may be a need for a more leveled or differentiated approach to regions in an enlarged EU. Possibly, it would be a good idea to differentiate between 1st tier, 2nd tier and 3rd tier regions and not use FDI as integral to regional initiatives especially in 3rd tier regions. Regional policy should in all aspects take outset foremost in the resources and capabilities existing with the local firms and institutions. Since all CEE countries entering the EU cannot become new Irish tigers, there is a necessity for a more leveled and perhaps united front on FDI policies among the new member countries. It would appear that a shift towards quality away from quantity could be warranted at the present time. The large amount of state aid given to foreign investors in the region is already a major concern to the EU Commission. Hence a lot should be done to avoid these governments wasting their resources on counterproductive regional policies by incorporating strict regulations with respect to using regional funds for attracting investors.
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APPENDIX

FIGURE A1. Special Economic Zones in Poland.
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FIGURE A2. The National Incentive Scheme in the Czech Republic
















Source: 
CzechInvest(2003) - National investment promotion agency of the Czech Republic -  Available at: <URL: http://www.czechinvest.com>

FIGURE A3. Industrial Development Zones in the Czech Republic
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Source: 
CzechInvest(2003) - National investment promotion agency of the Czech Republic -  Available at: <URL: http://www.czechinvest.com>

TABLE A1: Pearson correlation coefficients for all data variables, non-significant at 1 percent level are marked with * 




1. Czech Republic




GDP 

POP

POPDEN
LAFOR
EMP

GFC

FDIN

FDIL


GDP


-

0.764

0.879

0.811

0.829

0.973

0.534

0.787

POP




-

0.454

0.995

0.986

0.768

0.563

0.575

POPDEN





-

0.520

0.559

0.871

0.320

0.694

LAFOR







-

0.994

0.818

0.581

0.624

EMP










-

0.844

0.599

0.648

GFC












-

0.565

0.799

FDIN














-

0.831

FDIL
















-



TABLE A2: Pearson correlation coefficients for all data variables, non-significant at 1 percent level are marked with * 




2. Poland




GDP 

POP

POPDEN
LAFOR
EMP

GFC

FDIN

FDIK


GDP


-

0.911

0.734

0.939

0.938

0.953

0.867

na

POP




-

0.836

0.963

0.965

0.693

0.795

na

POPDEN





-

0.753

0.756

0.470

0.758

na

LAFOR







-

0.998

0.774

0.794

na

EMP










-

0.776

0.795

na

GFC












-

0.856

na

FDIN














-

na

FDIL
















-

FDIN, CR











FDIL, CR





FDIN, PL
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� The location characteristics identified as important to investors at the regional level are therefore not very different from those identified at the national level (Lim, 2001).


� Assuming that the regions are approaching a steady-state or certain income level the most correct is to estimate the non-linear equivalent of this model (see Sala-i-Martin, 1994) as done here. But since the time period investigated here is relatively short little information would be lost by instead assuming a linear form instead (see also Villaverde, 1999, Anexo 1).


� Explanations hereof vary depending on the theoretical model, where models of cumulative causation for example do not predict this type of convergence to happen independently of factors such as migration, capital mobility or government policy. Oppositely is convergence a ‘natural’ consequence of capital flows in the neoclassic growth model or of technology transfer in the technology gap literature (Barro and Sala-i-Martin, 1995).


� Which is the exceptional case and has not taken place in market economies over the last century but could be taking place in less developed countries and transition economies (Sala-i-Martin, 1994). In the case of post-socialism it would also be obvious to expect some correction in relation to the past economic system and its spatial-redistributing policies.


� Since β-convergence does not exclude the possibility of some regions catching-up and other regions falling behind it is a weaker condition of convergence, in fact β-convergence measures economic mobility around rather than actual convergence towards the steady-state.


� Hence a simple neoclassical growth model assuming that inequalities in capital endowments solely is the driver of economic convergence is a priori dismissed for the transition economies.


� FDI may be modeled with the production function as a factor contributing to TFP (Blomström and Sjöholm, 1998), or as entering separately in terms of those factor inputs that are employed by the foreign firms (in deviation from or entirely separate from domestic inputs) (Jalilian and Weiss, 2002).


� In the first difference equation such as (4) the regional weights of population are assumed to be relatively stable over time and hence it is possible in that type of equation to ignore it as a fixed effect. 


� Running the simpler equation without technology gap variables results in a negative impact of FDI on growth in both countries using the simple Solow growth model at the regional level.
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