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Abstract 
This paper performs an analysis of determinants of firm growth in a sample of Central and Eastern European countries in 

the post privatization period 2000-2007. The countries of observation are Bulgaria, Croatia, Czech Republic, Estonia, 

Latvia, Lithuania, Hungary, Poland, Romania, Slovak Republic and Slovenia.  The analyses are performed in a panel data 

framework, whereby also ownership changes (acquisition of domestic firm by a foreign owner) in the manufacturing sector 

(NACE 10-33) are taken into account. The novelties of this paper are twofold. On the one hand, it contributes to the scarce 

literature on determinants of firm growth in the CEE countries. On the other hand, it estimates the impact of ownership 

change on pre- and post-takeover performance and discusses the endogeneity of takeover decisions. Gibrat’s Law is 

rejected, whereas foreign ownership tends to impose a positive impact on employment growth. Ownership change is 

generally found to be significant in the baseline estimations and tends to impose a negative effect on employment growth. 

The results of the propensity matching estimations cannot verify the presence of selection bias.  
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1. Introduction2 
In this paper we propose a standard econometric analysis of firm growth relationship with emphasis on panel data 

peculiarities and provide a proper framework to analyze the ownership change effect. The aim of the paper is twofold. On 

the one hand, it investigates determinants of firm growth in the CEE countries and especially whether there are substantial 

differences when differentiating between foreign and domestic firms. On the other hand, this paper refers acquisition by a 

foreign investor and the impact on firm performance. Thereby, the analysis is performed in the framework of longitudinal 

data to control for firm heterogeneity. This allows us to overcome certain drawbacks of previous studies, whereby 

ownership is assumed to be constant over the period of observation and refers to the last available year. 

There could be distinguished two main groups of factors that influence firm growth in the CEE countries and might 

contribute to a different magnitude and pattern of firm growth. On the one hand, it is the institutional infrastructure as well 

as law enforcement, which predetermine the organizational structure of the firm and the degree of competitiveness in the 

economy therefore allowing for a divergence from the results observed in analyses based on Western European firm level 

data. Our sample of countries represents the most developed ex-communist countries, which are already member of the 

European Union. Nevertheless, these countries differ, when considering, degree of corruption and law enforcement, among 

others (World Bank, 2009). Therefore, it could presume negative impact on firm growth rates. On the other hand, the 

economies in Central and Eastern Europe, especially the SEE countries denote significantly higher average economic 

growth in the CEE countries compared to the EU-15 countries and USA. Hence, the link between higher economic growth 

and firm growth would imply also that employment growth of the firm would rise and more firms could be defined as 

gazelles (young, fast growing firms). Though, the present analysis is performed in the post-privatization period 2000-2007, 

the process of adjustment of firm growth is still under way. Thus, the empirical evidence on firm growth process provides a 

useful framework for understanding the growth behavior for firms on the adjustment path to a more competitive 

environment. 

Although, a large body of literature has been devoted to the investigation of factors influencing firm growth, these studies 

are either often covering only few determinants or concentrate only on one region or country or on a specific industry. 

Moreover, just a small number of studies investigate employment growth in the Central and Eastern European countries 

(e.g. Konings, 1997; Studena, 2008; Gianetti and Ongena, 2007) Therefore, this study aims at providing insights to bridge 

this gap by discussing determinants of firm growth and testing Gibrat’ Law in a sample of manufacturing firms in eleven 

CEE countries under the consideration of standard factors as firm age, cash flow, leverage ratio and labor productivity. Both 

domestic and foreign-owned firm are considered and the differences between them are discussed. Furthermore, we explore 

the effects of ownership change, in particular because of foreign acquisitions. This paper belongs, thus, also to the limited 

number of studies on the link between performance of domestic firms after foreign takeovers (Bellak et al. 2006; Girma, 

2005; Petkova, 2008).  

The rest of the paper is structured as follows. Section 2 summarizes the existing literature on both, determinants of firm 

growth and impact of foreign acquisition on firm performance. In the preceding section follow our hypotheses. The 

methodological approach is discussed in section 4 and Section 5 introduces the definition and descriptive statistics of the 

applied variables. The results are presented and discussed in Section 6. Section 7 concludes. 

 
                                                 
2 I would like to thank Werner Hoelzl, Martin Falk, Christian Bellak and Harald Oberhofer for helpful comments and suggestions. The usual declaimer 
applies.  
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2. Review of the Literature  

2.1. Determinants of Firm Growth 
The determinants of firm growth are subject of a growing body of both theoretical as well as empirical studies. There are 

several theoretical contributions focusing on reasons for firm growth including the Penrose’s “theory of the growth of the 

firm”, the managerial theory of the firm (Marris, 1963; Mueller, 1969) and the evolutionary theory of the firm (Nelson and 

Winter, 1982)3. Penrose (1959) implies that firm growth is bounded by the available managerial attention and though 

economies of growth provide incentives for expansion, fast-growing firms will have higher operating costs than their 

slower-growing counterparts (“Penrose effect”). To have a higher growth rate, a company needs to use the competitive 

advantage of its resources. Moreover, firm growth is supported additionally by internal momentum of growth generated by a 

learning-by-doing mechanism (Penrose, 1959). On the contrary, the managerial theory of the firm (Marris, 1963) implies 

that growth takes place due to diversification. Additionally, Marris (1963) presumes a positive impact on growth in the case 

of firms governed by their managers (“managerialism”), which has been empirically supported so far mainly in the case of 

small and medium-sized enterprises (Hay and Kamshad, 1994). Further, the evolutionary theory of the firm supports the 

“growth of the fitter”-view, whereas firms grow in a dynamic environment. Firms can only survive and grow further if they 

follow the industry’s best practice or invent a new cost-reducing process or product (Nelson and Winter, 1982). Below, the 

impact of factors internal to the firm, such as size, age and financial structure, on firm growth will be discussed. Thereby, 

we focus on relative growth rates. 

A starting point offers the relationship between size and firm growth, which is the subject of the Gibrat’s “Law of 

Proportionate Effect” (Gibrat, 1931). It states a random distribution of firm growth rates independent of their size and 

presumes a lognormal firm size distribution. Both empirical and theoretical papers presume and apply also different 

distributions of firm size as for instance the Pareto distribution (Steindl, 1965; Ijiri and Simon, 1974). Moreover, 

investigations on the development of the size distribution over time prove that initial size is right skewed for small new 

firms (Lotti and Santarelli, 2001). The skewness of firm size could also depend on differences in the structure of industries 

(Bartelsman et al., 2005). Therefore, the majority of empirical studies show that Gibrat’s law does not hold (e.g Evans, 

1987a,b; Dunne et al. 1989; Pfaffermayr, 2004) although there is some evidence that the law holds for larger firms (e.g. 

Hall, 1987). A common conclusion of these is that irrespectively of industry affiliation and aggregation level of analysis, 

Gibrat’s Law can be rejected and a slight negative dependence is to be detected.  

Other widely discussed determinants of firm growth are firm age, financial performance and industry and ownership-

specific factors. With respect to age, the magnitude and direction of influence is ambiguous. On the one hand, it could be 

positive because of learning effects (Das, 1995; Barron et al., 1994). The relation could be, though, also negative as a large 

number of studies has shown, because of the diminishing probability that an ageing firm will achieve additional efficiency 

gains (e.g. Evans, 1987a, b; Liu et al. 1999).  A certain peculiarity of the analysis of the impact of firm age on firm growth 

in the ex-communist countries concerns state firms incorporated before 1989 because of the regulated environment and the 

absence of competition. Kosova (2008) accounts for that by estimating firm age for these firms from 1989 onwards. 

Leverage could also have an impact on firm growth (Lang et al., 1996). The positive impact is related to performance of 

good and profitable investment projects, which enhance firm growth in the absence of enough, own cash flow. On the 

contrary, a negative impact could result from the presence of higher agency costs of managerial discretion, whereby the 

                                                 
3A detailed overview of both theoretical and empirical research on the nature, determinants and dynamics of firm growth is given in Coad (2007). 
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equity financing would be the preferred choice for financing investment opportunities. Leverage ratio in this paper is 

defined as the ratio between short-term and long-term debt as a percentage of total assets. Financial indicators as for 

instance the profitability per employee or the fixed assets ratio could also have an influence on firm growth, the latter 

expressing the capital intensity of the firm. Profitability per employee is a proxy for cash flow of a firm and therefore can 

proxy for investment potential. 

Further, ownership change and legal form can also have an influence upon firm growth. When considering both domestic as 

well as foreign takeovers, ownership change does not show a clear-cut impact on firm growth. McGuckin and Nguyen 

(2001) show that a typical ownership change increases jobs4.  A negative effect on firm growth could also be expected, 

though, when large firms are concerned. In the framework of our analysis, we focus on ownership change only from 

domestic to foreign-owned firms. Additionally, differences among the CEE countries have only been explicitly considered 

in a few studies (e.g. Commander and Svenjar, 2007). 

The importance of the legal form of the company for its performance has been analyzed thoroughly in a small number of 

empirical studies (e.g. Harhoff et al., 1998). The legal form reflects the liability of the owners. Theoretically, owners of 

firms with limited liability have a greater incentive to perform riskier projects and therefore expect higher profits and 

growth rates than other firms (Stiglitz and Weiss, 1981). Harhoff et al. (1998) analyze a sample of German firms and find 

that firm growth is positively related to limited liability legal form (AG, GmbH). In limited liability companies, managers or 

owners are more inclined to undertake riskier projects and such firms undergo higher current profitability in order to be able 

to achieve higher growth rates.  

 

2.2. Foreign Ownership, Foreign Takeover and Firm Growth 
The question whether foreign-owned or domestic firms grow faster does not offer a clear-cut answer, although, a large 

number of empirical studies find a positive impact (e.g. Bellak, 2004; Petkova, 2008). Foreign-owned firms might have 

lower growth rates because of experiencing problems by, for instance, obtaining inputs or adapting to a certain political or 

legal framework (Bloningen and Tomlin, 2001). On the contrary, on the grounds of having access to foreign knowledge and 

additional financial resources, foreign-owned firms could be expected to grow faster. Foreign-owned firms are also found to 

be more capital and skill intensive, which stimulates firm growth. Furthermore, the type of foreign investment could 

influence firm growth. In the case of M&A, the path-dependencies and the instantaneous acquisition of knowledge could 

alleviate market accession and benefit firm performance. In the case of foreign Greenfield investment, though, the time to 

build a certain stock of knowledge might be significant and therefore this could keep firm growth low. Various empirical 

studies have explored the impact of foreign ownership on performance.  

Until the late 1980s just a minor part of the companies in Central and Eastern Europe were privately owned or owned by a 

foreigner. Only countries such as Bulgaria, Poland or Hungary had a substantial number of private firms. A common feature 

was that these firms faced a changing attitude of the political regime in line with the current political practices. The attempts 

to damage the private sector encompassed different policy instruments with the most noteworthy instrument being the 

declaration of the major part of private activity as being illegal. After the transition started in the early 1990s, the process of 

privatization and de-nationalization has transferred most of the enterprises in private hands, whereby foreign investors 

acquired a substantial part of the enterprises. For instance, Gugler and Peev (2007) compared the evolution of the largest 

                                                 
4 Unfortunately, we are not able to distinguish between friendly and hostile takeover in our data set.  
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owner for a balanced sample of companies in the CEE countries in the period between 1996/1997 and 2001 and detected a 

change in 55% of the firms, whereby a large number of stakes went to foreign non-financial firms. 

In the course of privatization in Eastern Europe, a large number of enterprises were taken over by foreigners. Each country 

had own privatization schemes (voucher privatization, employee buyouts, restitution) and time guidelines as well as 

different regulations considering the allowance of foreigners to acquire privatized firms. For instance, in Hungary foreign 

investors were allowed to acquire a substantial part of the former state assets, whereas in countries as Romania and Poland, 

the majority of stakes were transferred to workers and managers during the first wave of privatization (Estrin, 1997). 

Recent studies barely mention the issue of eventual impact of ownership change (ownership transfer from domestic 

owners/domestic state to foreign owners) on firm performance in the CEE countries. One possible explanation might be the 

fact that the major part of the privatization has been already accomplished and the impact of ownership transformation is 

assessed to be negligible (see Kosova, 2008 for the Czech Republic).  

A large part of the studies on the impact of ownership change on firm performance analyze the change in total factor 

productivity (TFP), Tobin’s q or return on assets (ROA) as for instance for USA (e.g. Girma et al., 2006), India (Petkova, 

2008) or UK (Canyon et al., 2002). For instance, Canyon et al. (2002) find that UK firms taken over by foreign investors 

experience an increase of labor productivity of 13%. A limited number of papers focus on the issue of selection bias i.e. 

whether foreign acquisition impacts firm performance or firm performance conditions a foreign takeover (Petkova, 2008; 

Arnold and Javorcik, 2005). They address this issue by utilizing difference-in-difference propensity score matching 

technique to isolate the impact of change in ownership. 

The effects of pre- and post takeover performance on firm performance have been extensively discussed in the literature.  

Considering pre-takeover performance, several hypotheses emerge on the possible reasons, why a firm is a target of a 

foreign takeover and what are the respective effects on the target firm. When a takeover aims at increasing the market power 

effects, it improves the performance of both the acquired firm and the acquiring firm also by raising prices (Gugler and 

Siebert, 2003). Furthermore, a takeover might result by acquiring underperformers and therefore aiming at disciplining 

management of the target firm.  

The majority of studies find a superior performance before acquisition (Morck et al., 1988; Feliciano and Lipsey, 2002), 

with the exception, for instance, of Köke (2001) or Castellani and Zanfei (2004). The effect on post-takeover performance is 

also mixed. Canyon et al, 2002, Girma et al., 2006, 2007; Lipsey and Sjöholm, 2008 just to mention some of the studies, 

find an improvement of post-takeover performance. On the contrary, Köke (2001) or Ravenscraft and Scherer (1987) detect 

a deterioration of post-takeover performance. Only a limited number of papers, though, analyze the effects of foreign 

acquisition on firm performance in Eastern Europe (e.g. Havrylchyk and Jurzyk, 2008 for the bank sector). They find an 

improvement of bank performance after foreign acquisition. Our paper aims at accounting for this gap in the research and at 

analyzing the impact of foreign acquisition on employment growth in the manufacturing sector in eleven Central and 

Eastern European countries. 

 

3. Hypotheses 
The following section develops the hypotheses based on the literature review. We test three major hypotheses. The first 

hypothesis analyses the validity of Gibrat’s Law and estimates the impact of the different size classes on firm growth. 
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Hypothesis 1:  Gibrat’s Law cannot be confirmed for the firms in Central and Eastern Europe i.e. there exists a  

  relationship between size and growth. However, as firm size increases, the relation between size and firm  

  growth becomes less pronounced.  

 
The explanation of this hypothesis is related to the fact that the majority of firms in the CEE countries tend to be small and 

medium sized and they strive to grow faster and reach the point of economies of scale (Dunne and Hughes, 1994). Gibrat’s 

law has some limiting assumptions, which tend to not be satisfied empirically and give reason to doubt on its validity. One 

of them is the assumption that the variance of firm size tends to infinity (Kalecki, 1945). Second, the unlimited industrial 

concentration supposed by the Gibrat’s Law is not observed in the reality (Caves, 1998). Therefore, it will be tested whether 

a relationship can be confirmed in the sample of manufacturing firms in the CEE countries. Further, the dynamic of the firm 

growth rates under the consideration of the progress of their long-run average cost curve implies that even though small 

firms might grow faster, the growth rates are not the same in the various size classes. When a firm is small, it grows faster 

but its growth rate decreases more promptly as the improvement of the long-run cost slows down. Therefore, we test 

whether the relationship between firm size and firm growth becomes less negative as firm size increases. 

The second hypothesis accounts for the difference between domestic and foreign-owned firms.  

 
Hypothesis 2:  Foreign-owned firms outperform domestic firms. 

 

The differences in performance between foreign-owned and domestic firms has been widely discusses in the empirical 

literature (e.g. Kumar, 1990; Pfaffermayr and Bellak, 2000). Whether foreign-owned firms perform better than domestic 

firms depends on two reverse groups of effects. On the one hand, foreign-owned firm can perform better (considering 

productivity, growth, profitability) because of availability of firm specific assets translated from headquarter to the 

subsidiary. Furthermore, foreign affiliates could benefit from path dependency and have access to new and more efficient 

technology. All these effects suggest a positive impact of foreign ownership on firm growth. On the other hand, though, 

foreign-owned firms in the case of first entry in a foreign market could face a higher uncertainty considering obtaining 

inputs or could experience higher sunk costs and thus face lower growth rates (Blonigen and Tomlin, 2001). Additionally, 

firm’s goals might change over its life cycle and disconnect the goals of shareholders and managers. For instance, when a 

company matures and its investment opportunities decline, managers might attempt to maximize growth at the expense of 

profitability. Several studies show that this principal-agent problem is considered to be less severe when considering 

foreign-owned firms (e.g. Gugler and Peev, 2007).  

Therefore, the answer of Hypothesis 2 is not straightforward though we generally expect a confirmation by assuming that 

the first group of effects has a dominant influence. Consequently, we expect that foreign firms still have a performance 

superiority compared to domestic firms in Central and Eastern Europe, which cannot be explained by other factors as size, 

age or financial structure5.  

                                                 
5  Theoretical contributions denote also network effects from being part of a multinational group and not only from being foreign- owned per se. In our 

study we do not differentiate between the two effects but assume that even positive effects of being part of a multinational group would not fully 
substitute for the positive influence of foreign ownership. This is also consistent with previous studies on foreign ownership and firm growth in 
transition countries (e.g. Konings and Xavier, 2002). 



7 
 

The group of the foreign-owned firms consists of both foreign Greenfield investment and domestically-owned firms that 

have been acquired by a foreign investor before the period of observation. Whether the impact of these two groups foreign-

owned firms on firm growth would be positive or negative compared to domestically-owned firms depends on different 

factors as explained in the previous section. Additionally to these two groups of FDI, we include the group of firms being 

acquired by a foreign investor in the period of observation and therefore account for ownership change. The aim thereby is 

to be able to split the ownership effects as the short-term influence of the groups on firm growth might be different. 

Therefore we test the third Hypothesis.  

 

 

Hypothesis 3: Foreign acquisition of a domestic firm leads to better performance compared to firms being   

  domestically-owned throughout the whole period of observation.  

 

The impact of ownership change on employment growth could be both positive (e.g. access to more advanced technology, 

network effects, etc.) or negative (e.g. disciplining effect on management) (Bellak, 2004). Performing only a standard 

regression analysis, though, relies on the fact that the control group (non-acquired domestically-owned firms) and the 

treatment group (domestic firms acquired by a foreign investor) are the same. Moreover, it is likely that ownership change is 

not an exogenous but is a function of firm characteristics that are often unobservable. Therefore, we complement the 

standard equation analysis by applying propensity score matching approach in order to estimate the effect of ownership 

change on firm performance (Rosenbaum and Rubin, 1983). This method allows a comparison between treatment group of 

firms (foreign acquired) and a control group of firms (domestic non-acquired firms) and tests whether the treatment group 

responds differently to the treatment (foreign acquisition). If there were substantial differences between the treated and the 

control group than the estimates of the standard regression would be biased and the standard selection model could not 

resolve these differences. Consequently, the main focus of this part of the analysis is the impact of firm growth on foreign 

acquisition i.e. whether there is a selection bias problem in the general estimations. 

 

4. Methodology 
As already mentioned, the analysis of this paper has two main accents. Firstly, it investigates the factors influencing firm 

growth of both domestic and foreign owned firms in the manufacturing sectors in the sample of CEE countries. Thereby, it 

attempts to emphasize the differences between foreign-owned and domestic firms. Furthermore, a special accent is put on 

the effect of ownership change (from domestic to foreign) on firm growth. 

 

4.1. Modeling firm growth 
To investigate whether the observed growth rates are driven by size, ownership or life-cycle effects, we construct three 

models. Firm growth rate tig , is defined as in Evans (1987a, 1987b) and given by 

 

gi,t =
ln Si,t − ln Si,t*

t − t*  
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,where tiS , is the logarithm of the number of employees of firm i at time t. Firm size is measured by total number of 

employees and is taken from the period t-1 (Lipsey and Sjöholm, 2008). Ownership change is the acquisition of domestic 

firms by foreign owners and is a dummy variable accounting for the change of the largest direct owner in the period of 

observation. 1, −tiZ is a matrix of additional control variables such as capital intensity, leverage, cash flow intensity, labor 

productivity and export and legal form dummy. As firm control variables might be endogenously determined, we tried to 

control for this by lagging them one period. We included also country, industry and time dummies.  

We constructed three models. Model I and Model II test Hypothesis I and Hypothesis II as defined in section 3. Model III 

tests Hypothesis III. 

The first model (Model I) investigates the general validity of Gibrat’s Law under the consideration of control variables 

common in the theoretical and empirical literature. Moreover, we consider thereby the potential differences between foreign 

and domestic firms on employment growth.  

 

 

 

tititititi eZforeignAGESg ,1,43,21,11, +++++= −− ββββα  

 

where gi,t  stands for the employment growth rate of firm i at time t.  

The second model (Model II) aims at examining the magnitude of the impact of firm size on firm growth by considering 

four different firm size quantiles. The benchmark size category thereby is firms from the first size quantile. We aim thereby 

at exploring in the case of rejection of Gibrat’s Law, whether the relationship between different size classes and firm growth 

becomes for instance less negative when firm’s size grows. 

 

 

tititititititititi ZforeignDSDSDSAgeSg ,1,7,6
3

1,5
2

1,4
1

1,3,21,11, εβββββββα ++++++++= −−−−−  

 

Finally, Model III analyzes the impact of foreign acquisition on employment growth.  

 

 

titititititi ZfownchangeAgeSg ,1,4,3,21,11, εββββα +++++= −−  

 

As we perform our analysis in the framework of panel data, our estimation methods could be simple OLS, fixed effects or 

random effects (Baltagi, 2008). The Fixed effects estimator is consistent but might not be the most efficient, whereas the 

Random effects estimator is more efficient. The results of Hausman test show, though, that a fixed effect model is more 

appropriate and gives more consistent and efficient estimates. We test also by using pooled OLS as a cross-check for our 

results as OLS is superior to random effects when considering consistency. Moreover, these two methods have been used in 

recent studies on the effects of foreign takeovers and foreign ownership (Lipsey and Sjöholm, 2008).  

Model II 

Model III 

Model I 
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4.2. Modeling Effects of Ownership Change 
The analysis of the growth equation in the first section focuses mainly on its determinants and the differences between 

domestic and foreign-owned firms. It is less clear whether these differences resulting in better performance of the foreign-

owned firms are due to foreign companies acquiring the best domestic firms or to an improvement of performance 

following the foreign acquisition. Therefore, we control for the endogeneity of the foreign acquisition by using a difference-

in-difference matching estimator. We account for the fact that MNCs do not acquire stakes in domestic firms at random and 

therefore refer the selection bias problem. To achieve that, we use a matching technique based on propensity score 

matching.  

The comparison of firm growth of acquired firms with non-acquired domestic firms requires the selection of control group 

(non-acquired firms) with characteristics similar to those of the treated group (acquired firms).  

In the following, the difference-in differences matching estimator will be explained as well as the advantages of propensity 

score matching methodological approach for our analysis. Let { }1,0,tiF  indicates whether a firm i is a taken over or not in 

the period t and 1
, *ttig
+

 denotes firm performance t * periods after the foreign acquisition in the period t ( 0* ≥t ). Firm 

performance of the non-acquired firms for the same period is given by 0
, *ttig
+

. Consequently, the contribution of change of 

ownership to the change of performance is given by 0
,

1
, ** ttitti

gg
++

− . The average effect on the “treated”-group is therefore 

given by 

 

( ) ( ) ( )1|1|1| 0
*

101
*** =−===− ++++

FgEFgEFggE tttttttt
 

 

As data on “non-treated”- scenario of effectively treated firms is usually missing, the measurement of this effect is 

impossible. In that case, the model could be estimated by substituting the missing data by ( )1|1
* =

+
FgE tt

 and applying a 

difference-in-differences estimator. A drawback thereby is the bias emerging as ( ) ( )0|1| 1
*

1
* =≠= ++

FyEFyE tttt
.  

An outcome is to select the control group in a proper manner. Therefore, we employ a more elegant solution proposed by 

Rosenbaum and Rubin (1993), whereby they propose an index capturing the relevant firm characteristics to match the 

treated and non-treated firms. The propensity score matching index reflects the probability of treatment, based on the vector 

of firm characteristics X. The aim of matching is to determine the existence of an appropriate control group and to form the 

treatment group by giving positive weights only to those observations that are close enough matches to treated observations. 

In the context of our paper, this procedure locates pairs of observations (or a weighted average of them), which demonstrate 

similar characteristics X  (firm growth) and consequently have the same probability of being taken over by foreign investor. 

This probability is given by ( ) ( )1,, 1PrPr −=== titii XFF  and the matching is performed on the propensity score. 

Important conditions to be met are the balancing property condition (Becker and Ichino, 2002) and the independency of 

treatment and outcome. After the propensity score has been found, all the remained differences between the control and 

treatment group can be explained by the independent variables. 
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A standard matching estimator is given by 

 

( )[ ]∑
∩∈

=−=
pSIi

iiiM FyEg
n

1

Pr,1|ˆ1ˆ 01α  

with  

( ) ( )∑
∈

==
0

00 Pr,PrPr,1|ˆ
Ij

jjiii gWFgE  

I1 ∩Sp  represents the set of treated firms in the whole set Sp , whereas I0  is the set of non-treated firms and n is the 

number of treated firms in the support set. W is weighing function depending on the propensity score index.  

The estimation procedure takes two main steps. The first step is to estimate the propensity score by applying a probit model 

with a set of control variables. The second step involves the definition of the control group of firms. Becker and Ichino 

(2002) describe several methods. One of them is the nearest neighbor matching, where the non-treated observation with 

probability jP  that is closest to iP  is chosen as a match. Another possibility is the kernel-based matching with uses a 

Gaussian kernel function given by 

( )
∑
∈

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −

=

0

PrPr

PrPr

Pr,Pr

Ik n

ik

n

ij

ji

a
G

a
G

W  

,where G is the Gaussian normal function and an  is the bandwidth parameter. This method uses all non-treated observations 

from the set and weighs them, with the closest control observations being given the greatest weight (Heckman et al., 1998; 

Smith and Todd, 2005). 

As on the one hand, our data have a relatively short time dimension (2000- 2007) and the ownership information for many 

firms is absent, on the other hand, similar to Petkova (2008), we decided to concentrate only on one year and analyze the 

difference in performance between the treated and control group before and after this year. In our sample, the best coverage 

of foreign acquisition information is given for 2004.  

 

5. Data and Variables Description  
The data was obtained from the 2008 Version of the AMADEUS firm level database. This database contains firm balance 

sheet data as well as ownership information on 47 European countries and covers the period 1995-2008. The best coverage 

of balance sheet data and ownership information in our sample of Central and Eastern European countries is given for the 

period 2000-2007. We extended the data from the 2008 version by using several online updates in order to receive more 

recent ownership information and by detecting ownership change using AMADEUS versions for each year between 2001 

and 2007. 

Therefore, we consider the growth of both foreign and domestic firms in the manufacturing sectors. The original sample 

consists of 56, 496 firms, out of which 6,376.were dropped since there was no data on employment and sales. We ended up 

with an unbalanced panel of 50,120 manufacturing firms for the period 2000 to 2007. This sample includes both domestic 

and foreign-owned firms. Foreign firms amount to nearly 17% (8, 394) of all firms in the sample. 
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Firms that have experienced ownership change of the largest direct owner in our dataset in the period of observation 2000-

2007 are 4,796 on the total. This number includes all the firms experienced ownership change of the largest direct owners, 

including also domestic takeovers. Foreign takeovers with change of the largest direct owner occurred in the case of 2,658 

firms. In the same period we could detect only 471 firms that have experienced change of the ultimate owner, which does 

not reflect the real situation but is mainly a consequence of the numerous missings in the ultimate ownership data. 

Therefore, we decided to employ and measure the impact of the change of the largest direct owner and not the ultimate on 

firm growth. Additionally, direct owners tend to intervene in subsidiaries' decisions more often than ultimate owners and 

thus  

Based on recent empirical studies (Blandina and Adelino, 2008; Bellak et al. 2006; Carpenter and Petersen, 2002), besides 

firm size and firm age, this study includes debt leverage ratio as percentage of total assets ( 1, −tiTLD ), labor productivity 

( 1, −tiLPROD ) and fixed assets ratio as percentage of total assets ( 1, −tiFA ) as control variables. Additionally, we included 

also binary variables accounting for the legal form of the firm concerning shareholder and manager liability and risk affinity 

(DLEGAL). Finally, as we do not have exact data on export activities but on export turnover, we accounted for firms 

supplying also foreign markets by constructing an export dummy (DEXP). Approximately, 10% of the firms in the sample 

are internationalized. 

Table 1 summarizes the descriptive statistics of the data6. Firm size is measured by the number of employees and firm age 

constitutes the period after the date of incorporation. We divided the size distribution in four size classes to accounting for 

potential economies of scale. We included thus DSi,t−1
1 , DSi,t−1

2  and DSi,t−1
3  being respectively size classes groups 

considering 0.25, 0.5 and 0.75-quantiles of the size distribution. The reference group consists of the smallest firms from the 

first quantile. 

Foreign-owned firms in our sample tend to be slightly smaller than domestic firms and they on the average younger (12.4 

vs. 14.5 years). Firms that have experience ownership change are on the average larger than both domestic and foreign-

owned firms. Firm age usually increases with firm size. Acquired firms tend to be less productive ( LPRODi,t−1) than the 

average but still showing better performance than the foreign-owned firms. Domestic firms are also less leveraged than 

foreign- owned firms.  

 

                                                 
6 Description of the variables is given in Table 8 in the Appendix. 
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Table 1 Descriptive Statistics, of independent variables for the period 2000-2007. 

Variables Size=Number 
of employees 

Firm age Productivity per 
Employee7 

Leverage Ratio fixed 
effects 

All Firms 164.89 16.6 13.6 .12 .44 
Small firms 13.7 11 21.9 .10 .39 
Medium-small firms 32.6 11.9 9.4 .10 .44 
Medium-large firms 80.9 14.3 10.4 .12 .46 
Large firms 433.3 19 11.7 .14 .48 
Domestic firms 155.3 14.5 12.7 .12 .46 
Foreign-owned firms 142.5 12.4 11.9 .10 .47 
Foreign-owned 
acquired firms 

159.2 
 

14.6 
 

12.5 .11 .47 

 
Table 2 presents the development of growth rates of the firms in our sample conditional on the firm size dispersion 

according to (0,25;0,5;0,75) -quantiles and split also to domestic and foreign-owned. The growth rates decrease as size 

range increases considering both foreign-owned and domestic firms. Also acquired firms tend to grow more slowly as the 

size increases. The smallest group of acquired firms is the only exception as these firms experience negative growth. 

Though, the growth of this decrease is less pronounced for the foreign-owned firms compared to the domestic firms. 

Foreign-owned firms grow faster than domestic firms considering all the quantiles of size distribution 

In contrast, originally domestic firms that have been acquired by a foreign investor in the period 2000-2007 tend to show 

below average growth rate (13.9% vs. 4.70%), which implies a negative effect for the whole period of observation.  

 

 

 

Table 2 Descriptive Statistics, employment growth for the period 2000-2007. 

Growth Small Firms Medium-Small 
Firms 

Medium-Large 
Firms 

Large Firms Total Sample 

Domestic Firms 17.40% 15.90% 13.30% 10.01% 13.90% 
Foreign-Owned 
Firms 

29.30% 17.90% 11.70% 10.9% 17.10% 

Foreign-owned 
acquired firms 

-7.30% 8.70% 5.30% 4.90% 4.70% 

Total Sample 18.20% 16.10% 13.20% 10.30% 14.10% 
 

 Table 3 presents the number firms, which have experienced ownership changes in the period 2000-2007. The table 

comprises both domestic and foreign acquisitions. It is evident that the takeover activity of both domestic and foreign-

owned investors increases as firm size increases. Therefore, mostly large firms were takeover targets and changed their 

largest direct owner in the period 2000-2007. 

 

 

                                                 
7 Numbers in thousands of EUR and adjusted for inflation by the PPI. 
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Table 3 Number of firms experienced ownership change in the period 2000-20078 
 Ownership change, all Ownership change, foreign acquisition 
All Firms 4795 2658 
Small firms 451 194 
Medium-small firms 725 292 
Medium-large firms 1103 491 
Large firms 1590 919 
 

6. Estimation Results 
We test our hypotheses by constructing three different models (Table 4). The first model tests the general applicability of the 

Gibrat's Law by inserting further control variables as firm age, ownership dummies and financial ratios. The second model 

verifies the second part of Hypothesis 1 considering size distribution and its impact on employment growth. Third, the last 

model explicitly accounts for the impact of foreign takeover on employment growth by including other control variables. In 

order to test for the endogeneity of the foreign takeover decision, propensity score matching is performed and the results 

from the estimations are given in Table 7.  

 

6.1. Baseline Estimations 
We found a significant, reverse relationship between firm size and firm growth and this result is robust through all the 

estimations. Most empirical studies so far find a predominant negative relation between firm size and firm growth (e.g. 

Dunne and Huges, 1994; Lotti et al., 2003) and therefore rejected the random walk of firm growth. Also the squared size 

variable is highly significant throughout the three models therefore indicating a partial U-shaped growth-size relation. 

Model II denotes not only that employment growth declines as firm size increases but also that as firm size increases, the 

rate at which firm growth decreases, also slows down. It means that when a firm is, for instance, small, it grows faster than 

larger firms but at the same time its growth is decreasing more quickly. This could be explained by the decrease of the 

improvement of its long run average cost curve (Giordiano, 2003). Indeed, our results show that when having the group of 

the small firms as reference group, the firm size-growth pattern of all three groups is less negative than that of small firms. 

Consequently, Hypothesis I can be confirmed. 

A highly significant result throughout the three models and the OLS and fixed effects estimations is the positive impact of 

foreign ownership on employment growth, which confirms Hypothesis II. Therefore, our findings support the result of a 

large number of studies, where foreign-owned firms grow faster than their domestically-owned counterparts, for instance, 

because of advanced technology or tacit and specific knowledge transmitted from the headquarter (Pfaffermayr and Bellak, 

2000; Bellak, 2004). 

Our control variables include common variables appointed in the theoretical and empirical literature. All time variant 

controls are lagged one period in order to Firm age measured as the logarithm of the year of incorporation and the an 

indication of significant positive relation would mean that young firms grow faster than their older counterparts. We can 

utilize this control variable only in the OLS estimation, as it is time invariant and cannot be estimated in the fixed-effects 

models. Our results show that employment growth decreases with as age increases and therefore support the findings of 

other empirical studies that older firms are less efficient (Coad, 2007). Also international firms (identified by the export 

dummy) grow faster, indicating that exporting firms experience efficiency gains through a variety of channels as for 
                                                 
8 The difference between the sum of number of firms of all size classes and the total number of firm experienced ownership change results from the lack 

of data on number of employees for some years. 
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instance technology spillovers and international knowledge and are able to exploit economies of scale by accessing the 

foreign markets. Labor productivity expresses the efficiency and competitiveness of the firm. Our findings show that labor 

productivity in the time t-1 of the previous period has a positive effect on employment growth in time t. A consistent result 

with previous literature and robust throughout the models is that legal form with limited liability (e.g. Ltd. or joint stock 

corporations) has a positive effect on firm growth as managers or owners are more inclined to undertake riskier projects and 

therefore have better chance of achieving higher growth rates (Harhoff et al., 1998).  

The ratio of debt leverage to total assets shows a positive impact on employment growth, meaning that the more leveraged a 

firm, the faster the growth. This result reflects firm's capital structure and implies that good projects are financed out of 

external financial sources as not sufficient amount of cash flow is available (Lang et al., 1994). The impact is robust 

irrespective of the ratio included -whether total debt to total assets ratio or long term debt to total assets ratio. Unreported 

results of our estimations show also that an interaction dummy between labor productivity and debt leverage has a negative 

impact on firm growth, which means that holding productivity constant, higher debt leverage would influence negatively 

employment growth. The capital intensity measured as the ratio of fixed assets to total assets impacts firm growth positively 

and significantly only in the OLS estimation indicating that capital intensive firms are more likely to grow faster as already 

found in other empirical studies (e.g. Demuerguc-Kunt and Maksimovic, 1998). 

A consistent result of the models estimated is that when significant, a foreign takeover has always a negative impact on firm 

growth. We cross checked this result by using sales growth instead of employment growth but the negative impact remained 

and the magnitude even increased. This would imply a rejection of Hypothesis 3. The negative reation between ownership 

change and firm growth means that foreign acquisitions in the post privatization period do not automatically imply higher 

growth rates for the acquired firms compared to firms that did not experience ownership change during this period. Foreign 

ownership is shown to have in general positive impact on firm growth but foreign acquisition is shown to reduce 

employment directly or in the short run after the acquisition. Only a few studies have investigated the effect of ownership 

change on firm growth in the Central and Eastern European countries so far (e.g. Havrylchyk and Jurzyk, 2008). For firms 

in other regions and countries, the evidence is mixed. For instance, Lipsey and Sjöholm (2008) show a positive effect of 

acquisitions, both domestic and foreign, on employment growth in Indonesian manufacturing. On the contrary, King and 

Santor (2008) find an insignificant impact of foreign takeover on firm performance measured by return on assets (ROA) for 

Canadian firms. Employment growth and ROA are two different measures of firm performance. Return on assets measures 

how effective is management to generate earnings, whereas employment growth indicates the change of employment and 

measures the capability of firms to create new jobs.  
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Table 4 Estimations of OLS and fixed effects estimations with growth of number of employees as the dependent 
variable. 

Variables Model 1 Model 2 Model  

 OLS 
(1) 

Fixed Effects 
(2) 

OLS 
(3) 

Fixed Effects 
(4) 

OLS 
(5) 

Fixed Effects 
(6) 

tForeign  .087*** 
(3.80) 

 .228*** 
(6.49) 

.078*** 
(3.75) 

.156*** 
(5.87) 

 .083*** 
(3.57) 

.143*** 
(3.36) 

tFownchange      -.009 
(-0.63) 

-.046*** 
(-3.47) 

-.036** 
(-2.36) 

1, −tiS  -.26*** 
(-32.54) 

 -.442*** 
(-42.30) 

-.657*** 
(-44.92) 

-.52*** 
(-62.96) 

-.28*** 
(-30.11) 

-.568*** 
(-43.55) 

tAge   2.01*** 
(9.25)  1.36*** 

(7.70)  1.83*** 
(8.16)  

2
1−tS   .022*** 

(25.42) 
.007*** 
(4.80) 

.011*** 
(9.07) 

-.05** 
(-44.74) 

.024*** 
(24.35) 

 .015*** 
(8.76) 

tForeign * 1−tS  -.017*** 
(-3.27) 

-.053*** 
(-6.60) 

-.015*** 
(-3.17) 

-.036*** 
(-5.96) 

-.014** 
(-2.58) 

-.03*** 
(-3.26) 

1
1, −tiDS    .162*** 

(51.72) 
 .202*** 
(116.64)   

2
1, −tiDS    .248*** 

(59.07) 
 .341*** 
(165.61)   

3
1, −tiDS    .324*** 

(63.96) 
.46*** 

(192.19)   

DLegal  .031*** 
(8.96)  .042*** 

(14.89) . .026*** 
(6.96)  

1, −tiFA  .022*** 
(3.07) 

-.0006 
(-0.05) 

.02*** 
(3.29) 

-.0001 
(-0.01) 

 .019*** 
(2.38) 

-.024 
(-1.56) 

DEXP  .101* 
(1.80)   .05 

(1.22)   .111** 
(1.96)   

1, −tiTLD  .1*** 
(8.64)  

 .117*** 
(9.25) 

.059*** 
(7.84) 

 .066*** 
(6.87) 

.08*** 
(6.82) 

.099*** 
(6.56) 

1, −tiLPROD  .056*** 
(23.42) 

.069*** 
(24.97) 

.019*** 
(9.16) 

.030*** 
(14.39) 

.059*** 
(22.26) 

.058*** 
(18.46) 

R2 0.12  0.22 0.40 0.56 0.12 0.25 
# of Obs.  68299  72693 68299 72693 56896  60009 
Note: Time, country and industry dummies included in the OLS estimations but not reported. A constant is included in all estimations. 
*** 01.0<p , ** 05.0<p , * 1.0<p  

 

6.2. Results From Propensity Score Matching 
As discussed in Havrylchyk and Jurzyk (2008), standard estimation techniques might suffer from selection bias implying 

that only firms with certain characteristics are taken over by foreign investors. The causality direction of firm growth and 

ownership change, thus, is not clear-cut. To check the robustness of our results from the baseline equations, a difference-in -

difference propensity score matching approach as described in section 4 is applied. Because of large data missings of 

ownership information for every year, we concentrate only on the year 2004 as this year offers the largest number of foreign 

takeover cases. Table 8 in the Appendix gives an overview of the features of the both acquired firms and control group in 

2004. Similar to Bellak et al. (2006), we define also firms that have above average performance in terms of pre-acquisition 

labor productivity as being “cherries” and firms that have below-average performance as being “lemons”.  

The method of propensity score matching requires several steps. First, a probit model using firm features is utilized in order 

to estimate a propensity of being taken over by a foreign investor (Table 5). The left hand side of the probit model defines 

the treatment variable (i.e. whether a firm has experienced foreign-ownership change), which takes the value 1 if a firm was 

acquired in 2004 and 0 otherwise. As mentioned above, due to data limitation, we investigate incidences of foreign 
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ownership change in only one year (2004).  

The probit estimation shows that the probability of being acquired by a foreign investor increases with firm's size and age. 

Additionally, higher labor productivity, which is an indicator of firm's competitive advantage, also increases the probability 

of being taken over. Capital-intensive firms as well as more leveraged firms are more often acquired. The result that firms 

with limited liability legal form tend also to be acquired more often is in accordance with previous studies (e.g. Bellak et al. 

2006). Finally, international firms, measured by the export dummy, rarely tend to be taken over.  

 

Table 5: Probit model on the probability of being taken over in 2004.9 

Variables Coefficient z-value     

1−tS  .2515965 - 5.23 ***     

tAge  .0054843 2.62 ***     

1, −tiLPROD  .1595643 3.69 ***     

DLegal  .2685281 1.96 **     

1, −tiFA  .5860029 2.22 **     

DEXP  -.1271572 -0.48      

1, −tiTLD  .1414921 1.36      

Note: Industry dummies are included, but not reported. 
*** 01.0<p , ** 05.0<p , * 1.0<p  

 

 
The quality of the balancing property is substantial for an unbiased matching estimator. Therefore, the bias reduction based 

on the Kernel estimation is presented in Table 9 in the Appendix.   

We perform matching based on two methods: Kernel matching, which uses weighted averages of all observations of the 

control group and radius matching, which uses only a part of the observations of the control group and choses the control 

group being within a predefined distance in the propensity score. Table 6 presents the results by the Kernel matching, 

whereas the results of the radius matching are given Table 10 in the Appendix.  

 

Table 6: Performance before and after foreign acquisition in 2004 (Kernel matching). 

Variable  Treatment Unmatched 
Control 

Unmatched 
Difference 

Matched 
Control 

Matched 
Difference 

t-value 
 

Post-
takeover 
growth 

Cherries .063028096 .030226148 .032801948   .030088798  .032939298  0.60 
Lemons -.112686317 .030526585 -.143212902  .029936355 -.142622673  -1.93* 
Overall -.032329175  .030489476 -.062818652 .030122606 -.062451782 -1.34 

*** 01.0<p , ** 05.0<p , * 1.0<p  

 

Considering post-takeover period, performance of all treated firms worsens when compared to the treated group. It supports 

therefore the findings of the baseline models in the previous section that foreign takeover has a negative effect on 

employment growth. Furthermore, post-takeover growth of all treated firms differs significantly from the control group and 

is negative. These findings are consistent with previous studies. For instance, Girma and Görg (2004), find for a sample of 

                                                 
9  We included also cash flow to sales ratio as well as cash flow to total assets ratio but they always turned to be insignificant.  
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UK firms that employment growth reduces after acquisition. Also Köke (2001) finds a fall in performance of the target firm 

after acquisition.  When distinguishing between under and over-performers, we find that this effect is significant only in the 

case of “lemons”. This result indicates that after being taken over, restructuring measures take place. In the extreme, it 

would denote that target firms are acquired in order to be closed down and therefore eliminated as competitors. 

The majority of studies, though, points out an improvement in performance after takeover (e.g. McGuckin and Nguyen, 

2001; Conyon et al. 2002; Evenett and Voicu, 2001). The divergence of our results from the main stream of literature might 

partly emerge by the lack of differentiation between long and short-term effects before and after acquisition. Because of the 

short time of observations (2000-2007), we have concentrated on the average pre-and post takeover performance. 

 

7. Concluding Remarks 
The aim of this paper is to assess determinants of firm growth of both foreign-owned and domestically-owned firms in 

Central and Eastern European countries and to account for the impact of foreign takeovers on firm growth. We used a panel 

data set of more than 50,000 firms from 2000 to 2007. We can reject Gibrat’s Law by estimating a negative effect on firm 

growth. Moreover, as size increases, the impact on employment growth tends to decrease. Our findings show positive 

impact of foreign ownership but negative impact of foreign takeover on employment growth. Distinguishing between under-

performing target firms (lemons) and over performing target firms (cherries) supports the “disciplining management 

hypothesis” The main limitation of the analysis is the small number of acquired firms. Several issues justify future research: 

The consideration of network effects for firms being a part of a foreign multinational is worth exploring in order to be able 

to contrast ownership and network effects. Furthermore, also the inclusion of different levels of ownership change (e.g 

Petkova, 2008 for India) could control for the impact of minority and majority ownership changes. Finally, the comparison 

of domestic and foreign acquisitions could also be investigated. 
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Appendix 
Table 7 Variables Description 

Variables Description 

tig ,  Firm Growth measured as the change of number of employees of firm i at time t 

1, −tiS  Firm Size, which is calculated as ln(Number of employees)  of firm i at time t-1 

iAge  Firm Age, which is calculated as ln year of incorporation  for firm i  
1

1, −tiDS  Medium-small Size Dummy Variable times firm size of firm i at time t-2 

2
1, −tiDS  Medium-large Size Dummy Variable times firm size of firm i at time t-2 

3
1, −tiDS  Large Size Dummy Variable times firm size of firm i at time t-2 

1, −tiFA  Fixed Assets ratio calculated as (fixed assets/total assets) 

1, −tiTLD  Total Leverage ratio calculated as (short term+ long term debt/total assets) 

1, −tiLPROD  Productivity per employee of firm i at time (t-1).  

tiForeign ,  Dummy variable: 1 if a firm is foreign owned; 0 otherwise 

tiFownchange ,  Dummy variable: 1 if a domestic firm i is acquired by a foreign investor in the 
period 2000-2007; 0 otherwise. 

DLegal  Legal Form Dummy Variable: 1 if firm i has a legal form with limited liability; 0 
otherwise. 

DEXP Export Dummy Variable: 1 if firm i is international; 0 otherwise. 
DCNTR Country Dummy Variables:  
DIND Industry Dummy Variables 

DYEAR Year Dummy Variables 
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Table 8 Descriptive Statistics, pre-takeover sample.  

Variables Treated Firms Control group 
Lemons Cherries 

Firm Size (Number 
of employees) 

604 229 423 

Firm age 36.6 25.2 26.8 
Leverage 0.65 .65 0.62 
Labor Productivity 0.94 1.85 0.57 
Ratio fixed assets 0.53 0.53 .41 
 
Table 9: Bias Reduction (Kernel Estimation). 
Variable  Treated Control Bias % Bias 

Reduction 
t-value 

 
pscore 

Unmatched 0.01275 .00274  66.3   
20.0 

 10.02*** 
Matched 0.01275  .00474  53.1  2.02** 

 
Size 

Unmatched 5.0854  3.7988  99.0  
5.6 

 6.11*** 
Matched 5.0854 3.8706  93.5 3.99*** 

 
Age 

Unmatched 28.846 15.575 57.3  
18.2 

5.88*** 
Matched 28.846 17.988 46.8 1.79* 

Labor 
Productivity 

Unmatched  2.0627 1.6445 37.8  
2.7  

2.24
Matched  2.0627 1.6557 36.7  1.52 

 
Leverage 

Unmatched  .67512  .65353  41.9  
8.3 

1.83* 
Matched .67512 .66996   

 
FA ratio 

Unmatched .52953 .41876 54.9  
3.3 

3.23*** 
Matched .52953  .42243 53.1 2.34** 

Note: *** 01.0<p , ** 05.0<p , * 1.0<p  
 

Table 10 Performance before and after foreign acquisition (Radius matching). 

Variable  Treatment Unmatched 
Control 

Unmatched 
Difference 

Matched 
Control 

Matched 
Difference 

T-value 
Matched 

Post-
takeover 
growth 

Cherries .063028096 .030226148 .032801948  .030233875 .032794221 0.54 
Lemons -.112686317 .030526585 -.143212902 .027078097 -.139764414 -1.89* 
Overall -.032329175 .030489476 -.062818652 047509384 -.062818652 -1.31 

Note: *** 01.0<p , ** 05.0<p , * 1.0<p  
 


