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1.  Introduction 

Despite initial optimism, FDI inflow into the CEE region remains uneven (see Figure 1 

below). There is thus a tremendous interest in the policy circle to understand the reasons 

for this. Using firm-level panel data for the period 1997-2006, this paper examines the 

impact of corruption on foreign ownership structures in Central and Eastern Europe. 

{Figure 1 about here} 
 
 

Most existing studies (e.g., Kaufman and Wei, 1999, Henisz, 2000, Bevan and 

Estrin 2004, Globerman and Shapiro, 2003; Merlevede and Schoors, 2009) focus on FDI 

flows, and primarily use country level data, thus saying little directly about the 

motivation of firms to engage in FDI in a given location. There is a dearth of studies that 

take account of both firm characteristics and institutional characteristics. Hines (1995) is 

the first paper that reports a negative effect of corruption on foreign investment using a 

sample of U.S. multinational firms. However the effect of corruption on U.S. 

multinational firms may not be representative of the effect on the universe of foreign 

investors, as Hines himself points out. To the best of our knowledge, Javorcik (2004) and 

Javorcik and Wei (2009) are the only papers, which use multiple-country firm-level data 

to analyse the role of institutional quality on an outward investor’s entry mode in 

transition countries.  

Typically, the FDI literature (e.g. as cited above) focuses either on corruption in 

host countries or on closely correlated institutional measures such as the rule of law, 

property rights and political freedom. This is because greater corruption increases the 

transaction costs of settling potential disputes with a local shareholder or stakeholder 
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(private/government), and the risk of expropriation in the host country. This can be 

labelled as absolute corruption in the host country. Most find an inverse relationship 

between absolute corruption and FDI while few suggest a positive impact of corruption 

on FDI, (see Egger and Winner, 2005). Frynas et al. (2006) also suggest that engaging 

successfully with corrupt officials or operating where institutions are malleable may be a 

source of first mover advantage. 

We argue that the apparent puzzle relating to the impact of corruption on foreign 

ownership may be resolved by taking account of the following factors.  First, a distinction 

between absolute and relative corruption in host countries is necessary. In addition to 

absolute corruption, we argue that to benefit most from the internal knowledge advantage 

firms are best off to expand in an environment, which is similar to the environment they 

are familiar with. In other words, institutional differences between source and host 

countries could limit cross-border activities. Thus an important innovation of the paper is 

to take account of the relative corruption, i.e., corruption in host country in relation to 

that in the source country and we hypothesize that greater degree of relative corruption 

would be associated with lower foreign ownership.  

Second, we highlight another gap in the literature, namely the protection of 

knowledge advantage of parent firms in host countries. The internationalisation theory 

suggests that parent firms expand abroad to utilize the knowledge advantage created 

within the firm; accordingly parent firms with more intangible assets are more likely to 

become investors in host countries.  However, parent firms with more sophisticated 

technology could be wary of investing in a host country with weaker institutions, as 

transaction costs of protecting specific assets could be higher.    
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Finally, we also distinguish market entry of foreign firms from the actual level of 

foreign ownership, and thus controlling for potential selection bias in determining the 

level of foreign ownership. Given the panel nature of the data, we use Wooldridge (1995) 

to address the potential selectivity bias of the estimates of foreign ownership in our 

sample (see further discussion in section 4). 

Thus the present paper contributes to this literature in a number of ways. A 

relevant reference point of our work is Javorcik and Wei (2009), who use 1996 cross-

section data from 451 parent firms drawn from a number of eastern European transition 

countries to analyse the incidence of joint venture as opposed to sole proprietorship. We 

argue that while an analysis of sole/joint venture is important on its own right, it is also 

important to understand the actual level of participation of a foreign firm in a host 

transition country, especially from a policy point of view. Compared to the earlier 

studies, we have over 60,000 host firms with some foreign investment drawn from 11 

countries spanning over a period of 10 years. Sample size gets smaller (3,083) when we 

match home and host firm characteristics.  

The analysis based on panel data has an intrinsic advantage as it 

can control unobserved heterogeneity much better than otherwise. Furthermore, our 

analysis is broader as we consider characteristics of both host and parent firms. While 

most existing studies consider the effect of absolute corruption in the host countries, we 

consider that of relative corruption and also combine it with the additional issue of 

protection of knowledge advantage of parent firms in host countries.  

 The rest of the paper is organized as follows. In Section 2 we discuss our priors on 

FDI and institutions. Section 3 describes the data set used in the analysis and presents 
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descriptive statistics. Section 4 discusses of the econometric methodology and section 5 

presents the results. Section 6 concludes. 

2.  FDI and Institutions 

The stylised literature on foreign direct investment (FDI) by multinational 

enterprises (MNEs) has at its basis the ownership-location-internalisation (OLI) 

framework (Buckley and Casson, 1976; Dunning, 1992). The basic proposition of the 

OLI model continues to be valid, in the sense that MNEs expand into other countries and 

continue to take advantage of local resources by leveraging their unique capabilities (Luo 

and Tung, 2007). This approach has resulted in attempts to link institutions, economic 

development and FDI. Typically they have been based on macro-level cross-country 

studies. Strong governance structures designed to protect property rights that define the 

core economic institutions (North, 1990) are appealing for potential investors. However, 

locations with weak institutions still attract FDI, and the subject of the relationship 

between FDI and the host country institutional quality remains a matter of high profile 

political disputes, as exemplified by one of the recent G8 summits1. Generally, this 

literature suggests that better governance is associated with development, following La 

Porta et al. (1998a, b), and parallel to that firms are more likely to invest in locations with 

good governance and institutions.  

Much of the literature stressing the negative impact of both weak property rights 

and the empirically associated phenomenon of corruption on FDI focuses on the 

                                                 
1 On 7th June 2007 the (then) UK Prime Minister made a speech at the G8 summit, attacking the lack of 
progress in Russia’s institutional development, and suggested that if this was not rectified, Russia would 
lose out on a lot of inward FDI. This assertion was immediately rejected by Mr Putin, not because he 
claimed that Russia was strengthening its institutions, but because he saw no link between institutional 
quality and FDI. 
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relationship between investors and government agents. Property rights remain the first 

element in the governance chain (Dyck, 2001; see also: Mickiewicz, 2009). The next 

chain relates to the more detailed corporate governance frameworks shaping the 

relationships between the shareholders. Standard analysis of corporate governance tends 

to refer to principal – agent and principal – principal theory. This analysis is extended by 

Doukas and Travalos (1998), Doukas (1995) and Doukas and Lang (2003) who link the 

(foreign) investment decision to shareholder returns and the risks associated with FDI. As 

investing firms become participants in the market for overseas investment, operating in 

countries with weaker corporate governance credentials, the relationship between 

ownership structures and the decision to invest overseas assumes importance. The 

investment is likely to be associated with concentrated, rather than dispersed ownership, 

where large shareholders are actively involved in the running of the firm (see also 

seminal work by Shleifer and Vishny, 1997).   

While it should be clear from the above analysis that micro-foundations of the 

decision making are critical for understanding determinants of FDI, it is still the case that 

due to data limitations much of the FDI literature has used data at the country-level (e.g., 

see Wei 2000a, 2000b) or sub-national regional level (Du et al. 2007). 

Bhaumik et al. (2010) argue that institutions provide location advantages, 

facilitating transactions and reducing risk. Similar arguments are made by Javorcik and 

Wei (2009), albeit perceived risk may affect portfolio investment more than FDI (Daude 

and Fratzscher, 2008). In contrast, Frynas et al. (2006) take a different perspective, 

pointing out that engaging successfully with corrupt officials or operating where 

institutions are malleable may be a source of first mover advantage. It is clear that the 
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analysis of institutions with respect to risk, and, more generally, of transaction costs are 

directly applicable to the comparative analysis of FDI, but the extent to which corrupt 

locations also offer greater rewards, perhaps through first mover advantage, market 

power, or familiarity with a specific type of business environment (as proxied by host-

home institutional differentials) is seldom discussed. 

Thus, the existing literature typically adopts a stance that increased risk deters 

FDI and risk is typically proxied with measures of host country level corruption, which is 

also closely related to the strength of property rights and is treated as a proxy for overall 

institutional quality (Tanzi, 1998). Typically, the existing empirical literature finds an 

inverse relationship between corruption and the attraction of FDI. This has been extended 

to related (and highly correlated) institutional measures of rule of law, property rights and 

political freedom (see, Harms and Ursprung, 2002; Schneider and Frey, 1985; Wheeler 

and Moody, 1992, Egger and Winner 2003). However, in direct contrast, some studies 

have shown a positive impact of corruption on FDI, as for example, Egger and Winner 

(2005). This puzzle may be resolved by distinguishing between absolute and relative 

effects of institutions and by controlling for the selection bias (decision to entry) when 

estimating determinants of the foreign share in ownership.  

An additional reason for these rather contradictory results is that much of the 

analysis focuses on investment flows at the macro level, and so says little directly about 

the motivation of firms to engage in FDI in a given location. A recent example of this 

literature is Busse and Hefer (2007) who seek to relate FDI flows to a number of 

institutional variables. Typically however, they are unable to distinguish between many 

of the institutional effects they consider, not just because of the collinearity of the data, 
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but also because many measures of institutions or institutional quality are in effect 

measuring the same thing. On the other hand, while there is a vast literature on FDI based 

on firm level data, the institutional aspects remain relatively unexplored. Firm level or 

case study approach has been applied to analyse the mode of entry. This literature 

explores the choice of entry mode of foreign firms distinguishing between joint venture 

and sole proprietorship, building on the work of Agarwal and Ramaswamy (1992). This 

however typically focuses on the strategic decisions of firms, but as Bhaumik et al. 

(2010) note, typically disregards the role of institutions in this respect. 

A final point to note about much of the literature discussed here is that it focuses 

on the FDI decision, or FDI flows, purely from the perspective of the source country 

(firm). Given that much of the firm level literature is either implicitly or explicitly 

developed from the earlier entry literature (see for example Geroski, 1995), which 

focuses on the characteristics of the host industry, this is perhaps surprising. For example, 

the mode of entry literature discussed above assumes that for two of the standard three 

categories (joint venture or acquisition, excluding greenfield investment) there exists a 

pool of firms from which to draw targets or partners. The underlying selection process 

that determines this however is seldom discussed. This is where we intend to fill some 

existing gap in research. 

To summarize our own approach, first, we argue that the ownership structure of 

the host firm will depend on institutional quality. In particular, one may expect that the 

volume of foreign investment (as captured by ownership shares) will be higher in 

countries with stronger institutions. This is because poor institutions enhance the 

transaction costs of settling potential disputes with local shareholders or stakeholders 
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(private/government) and make larger investment less attractive by increasing risk. 

Among various institutional characteristics, freedom of corruption could be particularly 

important in this respect, as it serves as an overall proxy for institutional quality (Tanzi, 

1998). It correlates strongly with property rights that are seen as the core element of 

economic institutions (North, 1990). However, the advantage of corruption measures over 

property rights measures is that the former have stronger foundation in surveys of 

economic decision-makers, while the property rights measures are expert-judgment based 

indicators. Empirical focus on corruption, coupled with understanding that it represents a 

closely related bundle of institutional characteristics including property rights, alleviates 

omitted variable issues resulting from ad hoc choices of institutional indicators that 

neglect multicollinearity. 

  Second, it is also important to take account of the institutional quality in host 

country in relation to that in the source country. To benefit most from the internal 

knowledge advantage firms are best off to expand in an environment which is similar to 

the environment they are familiar with. In other words, institutional differences between 

source and host countries could limit cross-border activities. 

Third, the importance of attracting FDI is especially high in the capital-

constrained transition economies of Central and Eastern Europe (CEE). These countries 

have relatively low savings rates and obsolete technologies inherited from the Soviet 

period. However, potential for gains from both capital and technology transfers may be 

hampered by institutional factors, and due to persistence (North, 1990), the institutional 

environment in this group of countries still retains some characteristics inherited from the 

command economy period that are not consistent with a new open market environment. 
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Despite interests among the policy-makers to understand the factors attracting FDI in 

transition economies and also some initial research efforts based on country-level data 

(see esp.: Bevan and Estrin, 2004), our knowledge about the effects of institutions on the 

location choice and ownership structure of foreign firms in those countries remains 

underexplored. We intend to contribute towards filling this gap. 

3.  Data and descriptive statistics 

The dataset used in this paper is drawn from ORBIS which is a comprehensive and rich 

firm-level dataset. It is provided by Bureau van Dijk (BvD)2, a leading electronic 

publisher of annual account information on several million private and public firms 

around the world. The data also lists the subsidiaries of a given company together with its 

percentage of ownership. Again, each ownership link contains a unique identification 

number, the name and nationality of the subsidiary and a direct or total (or both) 

percentages of ownership in the subsidiary. This information is taken as evidence that a 

firm is either a multinational (if it has one or more foreign subsidiaries) or a purely 

domestic firm (if it does not have any foreign subsidiaries). This is unique feature of the 

data set which allows the identification of domestic multinationals, an issue which is 

rarely addressed in the literature.  

The data includes detailed ownership and subsidiary information which enables 

the identification of ownership of assets worldwide. This is based on millions of links 

between firms and their shareholders and subsidiaries worldwide. A link establishes an 

ownership relationship between a firm and its shareholder and the subsidiaries. A 

shareholder might be a corporation, a private individual, a government or a collectively 

                                                 
2 BvD is best known for databases, such as BANKSCOPE and FAME, which are widely subscribed to by 
UK Universities. It can also be compared to COMPUSTAT which is extensively used in the US. 
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described dispersed entity (such as the "public" for listed companies). A subsidiary, 

however, is always a corporation. It lists the direct and indirect shareholders and 

subsidiaries of a given company with their percentage ownership.   

 Each ownership link contains a unique identification number, the name and 

nationality of the shareholder and ultimate owner. From this information, it is possible to 

distinguish between foreign-owned and domestically-owned firms. Thus, the nationality 

of a firm is determined by the ultimate parent’s country of ownership. If the ultimate 

owner is not known, the nationality of the shareholder is taken. If both types of 

information are missing, a firm is considered domestically-owned.  

As discussed above, our analysis of impact of institutions on foreign ownership 

primarily focuses on the role of corruption. This has two advantages. First, as already 

argued corruption can be seen as a key single indicator of institutional quality, as it 

condensates the impact of underlying institutional inputs (including poor protection of 

property rights and excessive and arbitrary regulation) into one output indicator that 

describes the quality of the interface between businesses and public administration 

(Tanzi, 1998). Moreover, unlike most of other institutional indicators, the corruption 

indicators are not expert-assessment based but result from survey data based on 

experience of businesses. While those data capture the perceptions of business 

environment, the issue of subjectivity is more apparent than real, as the real life business 

decisions are driven by the same perceptions of the decision makers. The methodology to 

combine existing surveys into country-level scalars was developed by Transparency 

International (see Lambsdorff, 2005 for a description of methodology and Knack, 2006, 
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for a discussion of limitations); these are subsequently used by other public and private 

agencies that report institutional indicators. 

For this paper we rely on data on freedom from corruption from International Risk 

Country Guide compiled by Political Risk Services Group, but they are consistent with 

measures available either directly from Transparency International or from Heritage 

Foundation / Wall Street Journal. Other corruption measures are also used, e.g. 

Kaufmann et al. (1999) (which became Worldwide Governance Indicators project by 

World Bank) indicators are applied as the primary choice by Javorcik and Wei (2009). 

Given the panel nature of our data, we did not use Kaufmann et al. (1999) measures as 

the time dimension is a particular problem. Kaufmann et al. (1999) standardise 

distributions for each year (with mean zero and standard deviation of one), so data is not 

comparable over time (see methodological description in Kaufmann et al., 2009). 

We illustrate the inter-country variation in residual plots obtained by regressing 

index of freedom from corruption (ICRG measure) on log of GDP per capita in 2007 for 

the central and east European transition countries. Let us label it as net corruption as 

illustrated in Figure 2. 

{Figure 2 about here} 

One may notice that due to Soviet heritage, countries of Eastern and Central 

Europe still suffer from weak institutional environment, all of them being located below 

the horizontal line representing expected values based on worldwide sample. However 

there are notable exceptions, which are very close to expected values, including Estonia 

and Hungary. On the other hand, EU integration process is not yet having any decisive 

impact as documented by relatively low scores by both Latvia and Lithuania. In contrast, 
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net corruption indices of all the source countries (with the single exception of Italy) lie 

above the expected value (Figure 3 below). 

 
{Figure 3 about here} 

 
We work with a large data-set spanning over a period of more than 10 years. 

There are about 42,000 firm-year observations in our sample of central and eastern 

European host countries. Sample host countries are Bulgaria, Czech Republic, Estonia, 

Hungary, Lithuania, Latvia, Poland, Romania, Russia, Slovakia and Ukraine. Foreign 

investors not only come from the US, but also from many European countries including 

France, Germany, Italy, Netherlands, UK, Denmark, Sweden, Norway.  

Table 2 shows the distribution of percentage of foreign ownership in our sample. 

In general average percentage of foreign ownership is quite high, the lowest being 58% in 

Ukraine.  Significant inter-country variation in foreign ownership is noteworthy too: the 

average is as high as 89% in Czech Republic closely followed by Poland (87%), Estonia 

(83%), Slovakia and Romania (82%), Latvia (81%) and Hungary (81%). This is further 

reflected in the percentage distribution of firms with some foreign ownership: about 63% 

of all firms with positive foreign ownership has 90% or higher foreign ownership while 

as high as 56% of sample firms with positive foreign ownership has sole foreign 

ownership. 

We classify parent firms into high-tech and low-tech categories according to their 

intangible assets. In particular, firms, whose share of intangible assets is greater than or 

equal to the 9th decile value of the share, are classified as high-tech firms. Distribution of 

percentage of foreign ownership for high-tech and low-tech firms are shown in Table 4. It 

follows that there is practically no difference between high/low tech firms when we 
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consider very high share of foreign ownership. In contrast, the distribution of partial 

ownership is very different for high tech compared with low tech firms. This justifies our 

decision to focus on continuous foreign ownership pattern rather than a distinction 

between sole/joint foreign ownership as some of the previous studies have done. 

Table 3 shows the distribution of home countries in the CEE region in our sample. 

While Baltic countries tend to have major investment from parent firms from 

Scandinavian countries, German firms are key investors in Czech Republic, Hungary and 

Poland; Italian firms are major investors in Romania. US firms are visible in all the 

sample countries, but most notably in Latvia, Ukraine, Slovakia and Bulgaria.  In this 

context, it is also interesting to compare the absolute difference in freedom from 

corruption index for different source countries as summarised in Table A1. Compared to 

various source countries, the average absolute difference in freedom from corruption is 

least in Italy, which is not a big surprise.   

4.  Methodology 

In order to examine the link between institutions and foreign ownership 

structures, one could estimate a simple model of percentage of foreign ownership FOijct 

of a firm i in industry j located in country c at time t: 

 

FOijct = β0 + β1(home techn.) ijct + β2(host techn.) ijct + β3(host instit.) ct +  

 β4(|home inst. – host. inst|)ct + Xβ + γi + ν t + ε ijct           (1) 

 

We include three sets of variables relating to our central hypotheses. First, we consider 

the share of intangibles in total assets of foreign firms. In particular, we construct a high-
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tech dummy that takes a value 1 if the parent firm’s intangible assets share is above the 

90 percentile of the sample distribution. Inclusion of this variable allows us to account for 

behavioural difference of high-tech firms from others, if any. Note however that we could 

obtain parent firm’s information only for a subset of firms (as shown in Table 7-8). 

Hence for the full sample estimates (shown in Table 6), we could only include host firms’ 

share of intangibles.  Second, we include country-level institutional variables for a given 

point in time.  We first include our key institutional variable, namely, corruption index 

(CI) and then add controls for investment climate, and infrastructure development (in 

alternative specifications). Third, we include absolute difference in corruption between 

host and home countries.  

Other control variables X include characteristics of host firms, namely, firm size 

(small, medium, large), age of the firm, lagged value of total factor productivity (TFP), 

capital intensity and market share. We also control for size of parent firms (medium and 

large). Given the multi-level data at our disposal, we allow for industry-specific fixed-

effects ( ) as well as year-specific fixed-effects that capture common shocks ( ). 

Country specific effects are accounted for by the institutional characteristics of home and 

host countries. The remaining errors are included in the independently and identically 

distributed error term ε. Means and standard deviations of regression variables are shown 

in Table 5. 

4.1  Econometric Considerations 

We choose from a number of alternative models including probit, tobit, standard fixed 

effects and selectivity corrected Wooldridge estimates. Use of the tobit model for a 
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dependent variable which is defined as a proportion is problematic, as observations 

outside the [0,100] interval are not censored but simply not feasible (eg., see Baum, 

2008). After careful considerations, we choose the selectivity corrected estimates of 

foreign ownership percentages suggested by Wooldridge (1995). This allows us to focus 

on those firms that have attracted foreign investors, and seek to explain the share of 

holdings that foreign investors have taken, after accounting for the potential selectivity 

bias. The choice in favour of Wooldridge estimates has been dictated by the greater value 

of log-likelihood as well as the likelihood ratio chi-square statistics. For space constraint 

we do not show these alternative estimates (standard fixed effects, tobit, which will be 

available on request) and focus our attention on selection corrected Wooldridge 

estimates.  

The analysis therefore proceeds in the manner suggested by Wooldridge (1995), 

which is a panel data extension to Heckman (1979). According to Wooldridge (1995), 

estimates derived via the Heckman method lead to inconsistent estimates and thus he 

proposes further modifications for testing and correcting for sample selection bias in 

panel data models. It is similar to the Heckman selection model in that the Wooldridge 

estimator starts by estimating the selection equation by standard probit from which it 

obtains the inverse Mills ratio, , for MNE firms. However, it estimates the probit 

equation for each time period of the panel by pooled OLS with serial correlation and 

heteroskedasticity-robust standard errors and defines the matrix of inverse Mills ratios. 

The selection bias corrected estimates are then obtained by estimating augmented with 

correction terms (i.e. the matrix of inverse Mills ratios). A test for joint significance (i.e. 

Wald test) can then be performed on the correction terms, Λ , which provides a test for it
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sample selection bias, made robust to arbitrary serial correlation and heterogeneity. 

Appropriate standard errors and t-statistics are obtained using bootstrapped methods. 

 

Accordingly, we define a binary variable Foreign as follows: Foreign=1 if the 

sample firm has any foreign investment and 0 otherwise. We then estimate a probit model 

determining Foreign for the i-th firm in j-th sector in cth county at time t has any foreign 

investment:  

 

(foreign)ijct = β0 + β1(home techn.) ijct + β2(host techn.) ijct + β3(host instit.) ct +  

          β4(|home inst. – host. inst|)ct + Xβ + γi + ν t + ε ijct                                       (2) 

 

Estimation of equation (2) allows us to obtain estimates of inverse Mill’s ratios ( ) to be 

included in the  estimation of equation (1), using Wooldridge method. This allows us to 

modify equation (1) as follows: 

 

(foreign ownership)ijct = β0 + β1(home techn.) ijct + β2(host techn.) ijct + β3(host instit.) ct +  

    β4(|home inst. – host. inst|)ct + Xβ + γi + ν t + Σ  + ε ijct          (3) 

 

Note that while we include very similar explanatory variables for the estimation of both 

equations (2) and (3); inclusion of   in equation (1) serve as the identifying variables in 

the system of equations that we estimate. 

Following equation (3) we seek to link percentage of foreign ownership in a host 

firm in sector j in country c at a time t not only to characteristics of the subsidiary, but 
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also to those of the parent firm and to the institutional differences between the host and 

home country. The results then highlight an effect that has been discussed by Tihanyi et 

al. (2003), but not, as far as we know, tested. Not only is the absolute level of institutional 

quality important, but relative levels also matter. This links to literature from economics, 

business, management and finance area, highlighting the importance not just of risk in the 

FDI decision, but also of the institutional setup in the home country in relation to that in 

the host country.  

5.  Results 

This section presents and analyses the results of our estimates. We first use the full 

sample Wooldridge estimates of equation (3), where we do not include any characteristics 

of parent firms. This then allows us to test the effect of absolute corruption, much in line 

with the existing results using our panel data (section 5.1). Next we use home-host 

matched sample and include various characteristics of parent firms (section 5.2) with a 

view to test the importance of both absolute and relative corruption. Subsequently, we 

distinguish between high-tech and low-tech firms with a view to test the hypothesis 

relating to protection of advanced knowledge (see section 5.3). Finally section 5.4 

assesses the importance of our hypotheses for sole foreign proprietorship. 

5.1  Role of absolute corruption 

We start our analysis with full sample estimates of equation (1) determining the 

percentage of foreign ownership in the CEE host countries as shown in Table 6. This is 

the simplest specification, and can be thought of as the baseline model, focusing on the 

firm level characteristics of host country firms that explain the probability of a given firm 

to attract foreign investment, and subsequently the scale of that investment, allowing for 

 18



the selection effect discussed above. In other words, we set β1 =0; β4 = 0 for this purpose. 

Selectivity corrected estimates of percentage of foreign ownership confirm the earlier 

analysis, that corruption is inversely related to FDI flows. This is a strong result, which 

shows that host firms in more corrupt countries are less likely to attract foreign investors, 

compared with similar firms in countries at similar stages of development with less 

corruption.  

Other results too are very much as expected. Larger firms are more likely to 

attract foreign investment, and at a larger scale in terms of percentage ownership 

compared with both medium and small size companies. Market share of the host firm 

however is negative, which matches the results reported elsewhere for China (Du et al. 

2007) and India (Bhaumik et al. 2010). Equally interesting is that performance in terms of 

total factor productivity is more important in explaining investment in CEE than are 

intangible assets. It is clear, and not surprising, that the best performing firms attract 

foreign investment; in contrast, the motivation for investing in CEE does not appear to be 

knowledge acquisition. This is reflected in the insignificant coefficient of intangible 

assets of the host country firms in probit estimates (shown in column 1) and statistically 

significant negative coefficient in selectivity corrected estimates shown in column 2 of 

Table 6.  

5.2  Role of absolute and relative corruption 

It is however more revealing to consider the estimates presented in Table 7 where we 

include variables relating to the parent company as well. By construction, this focuses 

only on those firms that for some point in the period had foreign investment. The results 

are selectively corrected to allow for the obvious bias that would ensue from treating this 
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sample as a random sample from the wider population (corresponding first-stage probit 

selection estimates are shown in Appendix Table A3). In particular, we show estimates 

for four specifications (1)-(4) depending on different sets of explanatory variables 

included. Specification (1) includes only host country characteristics (including host 

country freedom from corruption index) with control for industry and year specific fixed 

effects; these estimates are rather comparable to those shown in Table 6. Specification (2) 

supplements specification (1) by a variable labelled parent firm size (medium and large) 

and also if the parent firm is a high-tech one. This takes a value 1 if the parent firm has 

intangible assets greater than or equal to 9th decile value of share of intangible assets in 

our sample; otherwise the variable takes a value 0. Inclusion of this binary variable will 

examine if high-tech foreign firms behave differently from all other foreign firms in our 

sample. Specification (3) augments specification (2) by absolute difference in corruption 

between host and home countries. Specification (4) further augments (3) by two more 

institutional indicators, namely, EBRD infrastructural indicator and investment profile in 

the host country to control for robustness of our key institutional results (at risk of 

overspecification and multicollinearity). Thus specification (4) is the most complete one. 

Results of specification 1, presented in Table 7 are rather similar to those in Table 

6 (the difference arises from the differences in the sample). So we start with the analysis 

of specification (2) that includes parent firm size (medium and large) and also if the 

parent firm is high-tech or not; other variables are the same as shown in column (2) of 

Table 6. As before intangible assets of the host firm remains insignificant, but the high-

tech dummy of the parent firms is negative and statistically significant. Thus other factors 

remaining unchanged, parents firms with very high level of intangible assets tend to have 
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lower foreign ownership in the sample countries. The result remains unchanged even 

when we supplement estimates (2) by including absolute difference in freedom from 

corruption in home and host countries (see specification (3)) or we further augment 

specification (3) by including host country investment profile and infrastructure indicator 

(see specification (4) estimates).  

Other results pertaining to host firm/country characteristics remain rather similar 

to those in Table 6. In particular, more productive firms attract foreign investment and are 

associated with larger foreign ownership share while larger firms or firms with greater 

market share tend to have lower foreign ownership. Also less corrupt host countries tend 

to have more foreign investment in our sample  

More interestingly, estimates from specification (3) and (4) highlight significant 

effect of the relative corruption: other things remaining unchanged, higher absolute 

difference in freedom from corruption between host and source country is associated with 

lower foreign ownership in our sample (models 4 and 5). A comparison of estimates from 

(3) and (4) suggests that the effect of absolute difference in corruption is not sensitive to 

the introduction of infrastructural index and investment profile in the host country – it 

continues to be negative and significant. We may also note that both infrastructure reform 

and the overall high country investment profile are associated with more foreign 

investment.  

5.3  Protection of advanced knowledge 

Given that high-tech dummy is highly significant in specifications (2)-(4) in Table 7, we 

next examine if there is any systematic difference in the effects of both absolute and 

relative corruption for high tech and low tech investor firms. Columns (1) and (2) of 
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Table 8 show the selectivity corrected Wooldridge estimates and highlights differential 

behavioural patterns of high-tech and low-tech firms. While the effect of host country 

freedom from corruption is the same for both high-tech and low-tech firms, that of 

absolute difference in freedom from corruption is different for these two groups of firms. 

In particular, the effect of absolute difference in corruption is negative for high-tech firms 

(specification a) while it is positive for low-tech firms (specification b). In other words, 

unlike low-tech firms, high-tech firms are more sensitive to both absolute and relative 

corruption and therefore respond negatively. The latter could be attributed to higher risks 

of foreign investment by high-tech firms. The risk arises from the fact that a higher 

degree of corruption is generally associated with the absence of effective protection of 

property rights in the host country, which is understandably costlier for high-tech parent 

firms.    

5.4  Sole foreign ownership 

In order to further investigate these results, we employ an additional approach, seeking to 

explain the discrete decision for a firm to be 100% acquired by a foreign investor. We do 

this with two comparable, but distinct models. The first is a panel logit model, that 

explains the change from one status (whether a firm is 100% foreign owned or not) to the 

other. The results from this estimation are provided in table 9. Again these highlight the 

importance of the difference in corruption between the host and home countries. Firms 

are less likely to be 100% acquired if they are in more corrupt countries, and less likely to 

be 100% acquired if they are high tech firms. This further demonstrates the nonlinearity 

in the relationship between corruption and FDI that is sometimes suggested in the 
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literature, but not identified empirically. It suggests that western firms seeking to invest in 

more risky locations seek partners who can mitigate the weak institutional protection. 

Extending, this to the full sample, and identify 100% foreign ownership in a static 

setting with a pooled probit. High tech firms, as with the logit model are less likely to be 

100% foreign owned. Including all potential targets again highlights the importance of 

corruption. The difference between host and home corruption indices are a notable 

determinant of foreign acquisition, in the sense that firms are less likely to be 100% 

acquired if the levels of corruption between the home and host countries are very 

different. This may be seen as an extension of Javorcik and Wei (2009) results: it is not 

just the corrupt environment that makes joint-ventures relatively attractive vis-a-vis sole 

ownership, but more precisely the unfamiliarity with a given type of environment as 

captured by the institutional distance between the home and host country. 

6.  Conclusion  

While the recent literature on foreign investment and foreign ownership highlights the 

role of corruption, findings are rather mixed. Most studies are conducted at country or 

regional level while firm-level studies are rare. Typically the literature focuses on 

corruption, which has been extended to related institutional measures of rule of law, 

property rights and political freedom (but only in host countries). Both positive and 

negative effects of corruption have been observed. In an attempt to resolve this 

ambiguity, the present paper highlights the importance of both absolute and relative 

corruption and also of the need for the protection of advanced knowledge of parent firms 

in the region with weak institutions. Results using Orbis firm-level dataset for the period 

1997-2006 in Central and Eastern Europe provide some support to our central hypotheses 
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and could be seen as an important of extension of Javorcik (2004) and Javorcik and Wei 

(2009). In particular, there is evidence suggesting that both the presence of a foreign 

investor and the percentage of shares held in a domestic firm depend on both absolute and 

relative corruption in our sample. Both absolute and relative corruption in host country 

lowers foreign ownership and thus encourages joint venture. This is also true for high-

tech parent firms where joint ventures can mitigate weak institutional protection in host 

CEE countries, but less so for low-tech parent firms. We interpret this as evidence that 

high tech firms are more sensitive to the institutional variation because of their obvious 

sensitivity to share their knowledge advantage with host county firms. 
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Table 1 Distribution of firms in the sample (1997-2006) 
Country Frequency % of total observations 
Bulgaria 1,682 2.85
Czech Rep. 4,032 6.84
Estonia 1,857 3.15
Hungary 121 0.21
Lithuania 1,427 2.42
Latvia 827 1.40
Poland 6,986 11.85
Romania 15,648 26.55
Russia 22,113 37.52
Slovakia 105 0.18
Ukraine 4,138 7.02
Total 58,936 100.00
 
 

Table 2  Distribution of foreign ownership 
Host 
countries 

% Foreign 
holding  
Mean (std dev) 

Foreign holding 
25<=%<50 

Foreign holding 
%>=50 

Foreign holding 
%=100 

Bulgaria 61.87 (36.39) 19.48 63.78 30.19
Czech Rep. 88.73 (21.88) 8.42 92.40 67.86
Estonia 83.12 (26.95) 13.53 86.02 61.55
Hungary 79.62 (30.40) 11.95 84.06 48.21
Lithuania 75.67 (29.39) 14.50 83.55 45.60
Latvia 80.99 (29.03) 14.49 81.28 57.70
Poland 86.61 (24.84) 7.02 89.37 61.14
Romania 81.50 (27.84) 11.94 86.29 54.36
Russia 74.45 (33.13) 14.91 76.22 45.37
Slovakia 82.40 (25.33) 7.06 94.06 53.13
Ukraine 58.00 (32.38) 22.36 58.54 14.03
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Table 3 Distribution of source countries among the CEE host countries 
Host 
countries 

Netherlands France UK Italy Germany US Others 

Bulgaria 3.74 2.90 3.32 12.07 9.80 10.34 57.82
Czech Rep. 13.56 8.07 4.14 2.52 32.60 9.16 29.95
Hungary 7.06 12.27 2.60 5.20 24.91 4.09 43.87
Poland 9.86 8.65 4.08 5.62 29.37 8.87 33.54
Romania 4.39 5.06 3.15 30.20 15.82 3.76 37.62
Russia 5.48 2.75 5.54 3.91 14.00 7.48 60.84
Slovakia 13.24 14.19 3.35 2.87 14.67 15.15 36.52
Ukraine 3.49 1.84 8.85 2.10 7.46 10.46 65.81
  
Baltic 
states 

Germany Denmark Finland Sweden Norway US Others 

Estonia 6.16 4.62 39.50 23.89 4.80 3.68 17.35
Lithuania 9.87 10.52 8.90 14.24 15.37 4.21 36.89
Latvia 9.12 14.23 9.51 15.80 1.65 14.94 34.75
 
 
 

Table 4. Percentile distribution of foreign ownership if foreign ownership>0 
Percentile High tech Low tech All 
1% 2 5.83 2.85 
5% 11.31 37 14.35 
10% 25 51 30 
25% 52 90 59.88 
50% 99.97 100 100 
75% 100 100 100 
90% 100 100 100 
95% 100 100 100 
99% 100 100 100 
Mean 77.86076 88.28789 79.93553 
Observations 50486 12541 63027 
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Table 5  Summary Statistics of regression variables 
Variable (definition) No of Obs. Mean Std. Dev. Min Max 

Host Firm  
Host firm size: small 92317 50.63425 37.30941 0 129.8639
Host firm size: medium 184647 815.3899 637.8354 129.8701 2534.228
Host firm size: large 92322 27853.59 633145.7 2534.301 1.31e+08
Host total factor productivity 293203 14.07085 103.9635 .0000275 29662.87
Host intangible/tangible assets 
(IATA) 

368417 .0058332 .2291399 0 134.0892

Host firm Market share 362622 .000634 .005898 0 .9090915
Host country freedom from 
corruption 

385542 2.236305 .8062952 1 5

Host EBRD infrastructure indicator 387831 2.775338 .4576038 1.7 3.7
Host country investment profile 385542 8.666008 1.907055 3 12
Abs. diff. in freedom from corr. 
(home-host) 

63473 1.544108 1.106462 0 5

Parent firm size: small 3644 1311.598 1212.93 0 4246.722
Parent firm size: medium 7288 114741.7 135195.5 4247.246 553882.3
Parent firm size: large 3644 1.55e+07 4.48e+07 554106.9 3.99e+08
Absolute difference in IATA 13508 .1100426 .3157898 0 30.59237
Diff. in IATA* corruption 13418 .2364209  1.40966 -152.9619 4.113893
Diff. in IATA* diff in corruption 13416 .1590978 .5160478 -40.78983 3.521779
Source: Authors’ calculations using Orbis database. All monetary values are deflated and in thousands of 
US dollars. 
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Table 6 – Full sample estimates 

Estimator 
(1) Probit (2) Selection-

corrected 
(Wooldridge) 

Dependent Variable 
Whether the firm has any 
foreign ownership 

For firms with foreign 
ownership, percentage of 
foreign ownership  

Explanatory variables:   
Host firm size: medium 0.286*** 4.677*** 
 (0.063) (0.204) 
Host firm size: large 0.819*** 6.536*** 
 (0.076) (0.362) 
Total factor productivity 0.223*** 0.715*** 
 (0.048) (0.193) 
Host intangible/tangible assets (IATA) 0.003 -0.380** 
 (0.009) (0.150) 
Host firm Market share -0.013 -0.847*** 
 (0.028) (0.076) 
Host country freedom from corruption 0.298*** 7.053*** 
 (0.066) (0.148) 
Industry Dummies Yes Yes 
Year Dummies Yes Yes 
Inverse Mills Ratio No Yes 
Constant -2.815*** 29.852*** 
 (0.555) (3.026) 
Observations (Obs with foreign invest.) 226,802 (60078) 226,802 (60078) 
R-squared (pseudo) 0.097 0.1123 
F-stat (Wald) 29,699.89*** 494.23*** 

Notes: Robust standard errors in parentheses; corrected for clustering for host countries.   
            ***, **, * denote significance at the 1, 5, and 10 per cent level, respectively. 
            All financial variables are lagged one period.  
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Table 7 – Selection corrected estimates of % share of foreign ownership, 
host-home matched sample 

 
 (1) (2) (3) (4) 

Host firm size: med 2.886*** -2.610*** -2.368*** -2.111*** 
 (0.509) (0.503) (0.508) (0.505) 
Host firm size: large 1.228* -1.478* -1.696* -1.63* 
 (0.714) (0.898) (0.906) (0.90) 
Host TFP 2.203*** 2.217*** 2.159*** 1.510*** 
 (0.265) (0.267) (0.269) (0.264) 
Host intangible/   0.397 0.425 0.187 
  (0.306) (0.36) (0.179) 
Host Market share -1.656*** -1.659*** -1.58*** -1.457*** 
 (0.133) (0.126) (0. 129) (0.13) 
Host corruption 8.253*** 7.076*** 6.47*** 0.25 
 (0.322) (0.316) (0.33) (0.369) 
Host infrastructure    15.323*** 
    (0.68) 
Host investment     0.225 
    (0.15) 
Abs. diff. 
Corr.(home-host) 

 
 -0.666*** -0.45*** 

   (0.14) (0.138) 
Parent firm High-tech   -8.359*** -8.070*** -6.42*** 
  (0.515) (0.52) (0.51) 
Parent firm: medium  6.479*** 6.159** 5.22*** 
  (0.562) (0.56) (0.56) 
Parent firm large  2.255*** 1.86*** 0.68 
  (0.668) (0.67) (0.66) 
Industry Dummies Yes Yes Yes Yes 
Year Dummies Yes Yes Yes Yes 
Constant 34.26*** 51.36*** 51.53*** 40.98*** 
 (3.943) (3.605) (4.21) (4.20) 
Observations (Obs. 
with foreign invest) 41948 (21594) 

42668 
(21594) 41666 (21594)  

41666 
(21594) 

R-squared 0.049 0.068 0.0668 0.0875 
F-stat 46.40*** 70.53*** 66.24*** 79.41*** 

Notes: Selection-corrected (Wooldridge) estimator ; corresponding first stage probit estimates are  
           shown in Appendix Table A2. Robust standard errors in parentheses; corrected for clustering for   
           host countries. ***, **, * denote significance at the 1, 5, and 10 per cent level,  
           respectively.  
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Table 8 – Selection corrected estimates of  % share of foreign ownership: High-tech 

and low-tech parent firms, host-home matched sample 
 

 
 (a) High-tech group (b) Low-tech group 

Host firm size: medium -2.05*** -3.277*** 
 (0.60) (0.912) 

Host firm size: large 0.129 -6.231*** 
 (1.099) (1.58) 

Total factor productivity 2.453*** 0.86* 
 (0.315) (0.49) 

Market share -1.767*** -0.927*** 
 (0.15) (0.23) 

Host IATA 12.381** 0.134 
 (4.995) (0.138) 

Parent-size: medium 12.177*** 5.509*** 
 (1.98) (0.703) 

Parent-size: large -0.716 3.867*** 
 (1.695) (0.917) 

Absolute difference in IATA   
   

Host country freedom from corruption 7.195*** 3.018** 
 (0.391) (0.532) 

Absolute difference in freedom from corr. -1.098*** 0.721*** 
 (0.166) (0.216) 

Industry Dummies Yes Yes 
Year Dummies Yes Yes 

Constant 39.68*** 78.53*** 
 (5.07) (5.39) 

Observations 32294 9372 
R-squared 0.0528 0.0464 

F-stat 40.07** 11.65*** 
Notes: Selection-corrected (Wooldridge) estimator. 
           Robust standard errors in parentheses and corrected for clustering for host countries. 
           ***, **, * denote significance at the 1, 5, and 10 per cent level, respectively. 
           All financial variables are lagged one period. 
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Table 9 – Sole foreign ownership estimates 
 

 Logit model Pooled Probit model 
Host firm size: medium 1.260*** -0.127*** 

 (0.313) (0.017) 
Host firm size: large 1.572*** -0.146*** 

 (0.401) (0.026) 
Young 0.004 0.181*** 

 (0.284) (0.013) 
Herfindahl index 2.392 0.126 

 (3.749) (0.339) 
Host IATA 0.365 0.207 

 (2.422) (0.212) 
Total factor productivity 0.278** 0.045*** 

 (0.113) (0.009) 
Host country freedom from corruption -0.300*** 0.027 

 (0.111) (0.023) 
Absolute difference in freedom from corr. 0.046 -0.035*** 

 (0.990) (0.007) 
Parent-size: medium 1.342*** 0.191*** 

 (0.401) (0.032) 
Parent-size: large 0.940** 0.038 

 0.419 (0.036) 
High tech dummy -0.993*** -0.257*** 

 (0.256) (0.028) 
Industry Dummies Yes Yes 

Year Dummies Yes Yes 
Notes: Selection-corrected (Wooldridge) estimator. 
           Robust standard errors in parentheses and corrected for clustering for host countries. 
           ***, **, * denote significance at the 1, 5, and 10 per cent level, respectively. 
           All financial variables are lagged one period. 
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Figure 1  Regional distribution of World FDI flows in 2007 
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Figure 2  Freedom from corruption in host CEE countries 
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Figure 3  Freedom from corruption in source countries 
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Appendix 
 

Table A1. Distribution of absolute difference in corruption (ICRG) across source 
countries 

 
  Absolute difference in corruption (home‐host) 
           
  Obs  Mean  Std. Dev.  Min Max 
US  3843  1.770752  0.894666  0  3.833333 
UK  2472  2.183522  0.754775  0  4 
France  3181  0.797744  0.456863  0  2 
Germany  11308 1.840216  0.753554  0  3.583333 
Netherlands  3765  2.7029  0.647961  1  5 
Italy  9698  0.240359  0.341666  0  2 
Denmark  1228  2.877714  0.783953  1  5 
Sweden  1984  2.502163  0.814697  1  5 
Norway  612  2.14311  0.886657  0  4 
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Table A2. Comparison of foreign-owned and domestic firms 
 
 FoFs DoFs T-test  

(Mean comparisons) 
Output 23371.9     

(123964.9) 
5290.378     

(132463.7) 
30.6182 

Labour 324.7791     
(1346.024) 

154.7915   
(768.8418)   

40.5684 

Capital 8196.758     
(52828.47) 

2702.826  
(245051)      

5.4615 

Materials 14351.47     
(88606.65) 

4094.851    
(170446.8)  

13.9860 

Intangibles 209.0173     
(4168.897) 

29.71382   
(980.9314)   

20.9986 

Fixed assets 9657.292     
(61458.26) 

2980.429    
(260186.2)  

6.3382 

Profitability 1613.438     
(15350.31) 

367.5414    
(14662.96)  

19.0440 

Wage bill 1764.507     
(7784.507) 

483.1545    
(4955.421)  

42.9223 

Cash flow 1613.777     
(13781.69) 

216.9173   
(3266.775)   

37.0505 

Long term debt 1470.97     
(11764.75) 

292.9729 
(5069.722)     

36.7830 

TFP 22.2467     
(219.6368) 

12.18214     
(46.30539) 

20.4855 

Note: All monetary values are deflated and in thousands of US dollars. 
FoFs – Foreign owned Firms; DoFs – Domestic owned Firms 
Differences in coefficients between FoFs and DoFs are statistically significant at the 1 percent level. 
 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

Appendix Table A3: Probit estimates of whether a firm has any foreign investment 
 

foreign_5 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 
log_tfp 0.457*** 0.169*** 0.272*** 0.292*** 0.181*** 0.146*** 0.131*** 0.112*** 0.0767*** 0.139*** 

 -0.0751 -0.0521 -0.0449 -0.0392 -0.0307 -0.0303 -0.0285 -0.0276 -0.0271 -0.0265 
log_Labour 0.00795 -0.0131 -0.00411 -0.0372** -0.0295** -0.00778 0.0273** 0.0285** 0.0521*** 0.0925*** 

 -0.025 -0.0211 -0.0183 -0.0165 -0.0142 -0.0138 -0.013 -0.0124 -0.0126 -0.0133 
log_Intang 0.0576*** 0.0880*** 0.0591*** 0.0457*** 0.0407*** 0.0271*** 0.0147** 0.0150** 0.0191*** 0.00475 

 -0.0155 -0.0125 -0.0106 -0.00911 -0.00788 -0.00762 -0.00715 -0.00665 -0.00647 -0.0067 
log_cash 0.00947 0.0612*** 0.0558*** 0.0908*** 0.103*** 0.109*** 0.108*** 0.115*** 0.107*** 0.0927*** 

 -0.0266 -0.0208 -0.0172 -0.0154 -0.0133 -0.0127 -0.0119 -0.0111 -0.0111 -0.0113 
_cons -2.113*** -1.436*** -1.553*** -1.576*** -1.407*** -1.410*** -1.556*** -1.598*** -1.606*** -1.942*** 

 -0.187 -0.131 -0.116 -0.101 -0.0854 -0.0817 -0.0767 -0.0733 -0.0719 -0.0741 
Observations 1742 2714 3745 4978 6718 7670 8847 10304 10923 10531 

R-squared 
(pseudo) 

0.0691 
 

0.0672 0.0602 0.0711 0.0595 0.0554 0.0560 0.0596 0.0564 0.0596 

F-stat (Wald) 135.81 210.04 273.64 431.51 479.54 517.03 596.68 735.31 724.91 725.29 
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