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Abstract 
In this paper we argue that changes in the EU-membership status of the countries in Central 

and Eastern Europe led to less concentrated markets. This is due to the implementation of 

competition policy and other pro-competitive policies embedded in the Community Acquis, 

the body of European Union law. A regression analysis using data on 39,646 firms from six 

survey waves between 2002 and 2013 found EU-membership to significantly increase the 

degree of domestic competition. While the effect of competition policy itself on market 

structures was statistically insignificant, the interaction between EU-membership status and 

competition policy showed a strong and statistically significant competition enhancing 

effect. These findings were linked to a firm-level TFP analysis. Less concentrated markets were 

associated with higher productivity levels. This finding is robust after controlling for 

endogeneity issues. EU-membership was only weakly associated with changes in TFP levels, 

but led to a decrease in the variance of the productivity measure across firms. 
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EU-accession, domestic market competition and total factor productivity: Firm level evidence 

0. Introduction 

A quarter century ago, the communist regimes in Eastern Europe and Central Asia started 

their economic transition to a market-based economy. The pivotal element was the 

abandonment of economic planning. The fundamental difference between economic 

planning and market economies is the difference in the identification method of demand. 

While being satisfied in a top-down fashion in economic planning, market based economies 

use competitive allocation mechanisms. Hence, market based allocation is the antithesis to 

economic planning. The degree to which an economy has overcome the inefficiencies of 

economic planning is mirrored by how competitive the market selection is. This is relevant due 

to the macro-economic performance variance among the transition economies. While the 

transition has been largely completed in Central and Eastern European countries, the 

countries of the Commonwealth of Independent States seem to be lagging (Havrylshyn, 

2013), which is also mirrored by firm and industry performance (Münich and Svejnar, 2007). 

The transition to market based economies was policy driven. Especially the prospect to join 

the European Union (EU) has spurred institutional reforms in many transition countries, 

encouraging trade and FDI, firm turnover and the restructuring of state owned enterprises 

(Kornai, 1992, Bevan and Estrin, 2000; Clarke, 2011; Boeheim and Friesenbichler, 2014). 

This study examines whether changes to the EU-membership affected market structures, and 

thereby the degree of domestic competition that firms face. It explores if competition policy 

served as a channel to create a level playing field for firms, and if more competition led to 

higher firm-level productivity. The main data source is Enterprise Survey data provided by the 

World Bank, covering 39,646 establishments for six survey waves in the period 2002 to 2013. 

Firms in CEE countries that changed their EU membership status constitute the treatment 

group. Other low and middle income countries of Eastern Europe and Central Asia that 

departed from similar points in their transition processes serve as a control group. The findings 

indicate that firms in economies that joined the EU were facing more competition, especially 

when EU-membership was accompanies by stricter competition policies. The change toward 

more competitive market structures positively affected total factor productivity at the firm 

level. 
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This research adds to the literature in various ways. The impact of competition policy on 

market structures and its efficiency enhancing effect through the deterrence effect on firms’ 

anticompetitive behaviour is not comprehensively researched for developing countries. While 

several studies assess the effectiveness of competition policy in industrial nations (e.g., 

Buccirossi et. al., 2011; Voigt, 2009; Nicholson, 2008, Hoj, 2007), firm level evidence on 

transition economies is rare and typically has a focus on internationalisation processes 

(Ospina and Schiffbauer, 2010; Clarke, 2011). The effect of policies on domestic competition 

is under-researched. Firm level evidence against the background of EU-enlargements is 

lacking altogether. This is insofar surprising, as the EU-membership induced fundamental 

changes in the regulatory environment that affect firm behaviour and firm productivity alike, 

which again has implications on aggregate productivity. This evidence is of practical 

relevance to policy makers whose countries are ‘stuck in transition’ (EBRD, 2013), and to 

policy makers that face the choice of pursuing EU-membership or not. 

The remainder is organised as follows. The next section provides a brief literature survey about 

the determinants of market structure, the policies embedded in the Community Acquis and 

how competition links to firm-level productivity. This review is used to develop three hypothese 

tested in this paper. Section II describes the data and variables. Section III presents the 

estimation strategy and discusses the empirical results, before the final section summarises 

and concludes the findings. 

1. Market structure and the Community Acquis 

To analyse the role of policies, we first need to establish the determinants market structures. 

This section provides a brief literature survey that is used to develop the hypotheses tested in 

this study. The review is structured into three parts. The first subsection sketches micro-

economic explanations of domestic inter-firm competition with a special focus on transition 

economies, which is used to justify the control variables in the regression analysis of this paper. 

The second part elaborates on the interaction between market structures and the pro-

competitive policies embedded in the EU’s Community Acquis. Third, productivity literature 

suggests a positive and causal relationship between competition policy, market structures 

and firm-level productivity. 
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Determinants of market structure 

Entry barriers 

The main determinant of market structures are entry barriers. Especially sunk costs affect firm 

entry, and thereby markets structures (Nickell, 1996; Sutton, 2006; Economides, 1996). Sunk 

costs can be exogenous, i.e. driven by physical investment or endogenous, i.e. driven by 

technology. The higher the capital intensity and the larger firms are, the higher barriers to firm 

entry become and the lower the firm turnover in a given industry is. Higher sunk costs imply a 

higher market concentration (Dunne et al., 2009). Especially in transition processes firm entry 

plays a key role in the economic dynamism. New and more productive firms arrived after 

initial macro-economic adjustments, thereby establishing new industries and contesting 

existing markets. In the 1990s, total firm turnover ranged between 3-8% in most industrial 

countries and exceeded 10% in most transition economies. The net entry of firms, the entry 

minus the exit rate, was particularly large amongst micro firms with fewer than twenty 

employees, an almost non-existing size class before the transition (Kornai, 1992, Bartelsman et 

al., 2004). 

Ownership 

When a firm is (partly) state-owned it is likely to be shielded from competition, leading to 

fewer incentives to maintain efficiency levels typical to its market (Djankov and Murrell, 2002). 

The reverse pattern is assumed for firms held by foreign owners. Foreign owned firms are more 

technology intensive (Correa et al., 2010), and their presence pressures domestic firms to be 

more efficient (Ferrier et al., 1998). This also affects the firm’s competitive situation. Albeit the 

bulk of old and less productive state-owned enterprises exited or were privatised, state-

ownership is still related to lower productivity than private firms. This might be due to indirect 

effects (Friesenbichler et al., 2014). 

Technology and spill-overs 

Market structures are also a function of a firm’s quality choice and capabilities, which is for 

instance mirrored by its quality of human capital or technology use. Firms that are 

technologically more advanced are more likely to differentiate themselves and cover market 

niches and are more innovative. Such firms tend to face less competition and operate in 

more concentrated markets (Syverson, 2011). However, empirical and theoretical evidence 

on the directionality and relationship between competition and innovation can vary 

according to the different nature and initial intensity of competition or characteristics of the 
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firms in the sample used (Arrow, 1962; Aghion et.al., 2005; de Bondt and Vandekerckhove 

2012; Peneder and Woerter, 2013). Technologically apt firms often compete on international 

markets (Syverson, 2011). The effects of trade openness on the domestic degree of 

competition, however, are indirect. Openness to trade and FDI was a key policy measure 

that fostered the transition. Markets that exhibit high levels of openness also experience 

higher foreign competitive pressure at the firm level (Clarke, 2011; Dunne, 2013), leading to 

spill-overs to the local economy and thereby altering the domestic firm base.  

Industry specific factors 

At the industry level, market structures are affected by sector specific regulations, the 

available technology base and entrepreneurial opportunities (Martin, 2012). A special case is 

the presence of network effects that biases the structure towards more concentrated 

markets due to the type of competition, which favours competition for the market instead of 

competition within the market (Economides, 1996). 

Country specific factors 

A country’s history and path dependence, resource wealth, or policy makers’ willingness to 

undertake economic and regulatory reforms also affects market structures (Münich and 

Svejnar, 2007; Bartelsman et al., 2004). 

Competition policy and the Community Acquis 

Market structures can be explained by micro-economic factors and are therefore 

endogenous. This implies that a firm in a given market can, at least partly, influence its 

competitive positioning. For instance, it can change its technology base in an attempt to 

escape competition. However, it may also seek to preclude competition by anti-competitive 

behaviour, which comes at the expense of consumers and the economy as a whole. 

Competition policies, in particular anti-trust policies (control of anticompetitive agreements, 

mergers and abusive practices) are set to maintain market efficiency and try to preclude 

such behaviour (Lyons, 2009). Policy makers therefore affect both competition and market 

structures beyond industrial characteristics and dynamics. 

The implementation of pro-competitive policies and anti-trust laws was fuelled by the 

prospect of EU-membership, and has effectively increased competition in the economies of 

Eastern Europe and Central Asia (Boeheim and Friesenbichler, 2014; Estrin, 2002; Dutz and 

Vagliasindi, 2000; Vagliasindi, 2001). Interestingly, the results for the transition countries in 



6 

Central and Eastern Europe are much stronger than for other developing countries. For 

instance, Kee and Hoekman (2007) find in a cross-country study on 42 developed and 

developing economies no direct effect of competition law on mark-ups as a proxy for 

competition. However, the authors also refer to an indirect effect of competition policy on 

domestic firm entry, thereby affecting the long run level of mark-ups. 

Such evidence points at the relevance of economic policies. Perhaps the most direct factor 

in a pro-competitive policy mix is competition policy, which can be defined as competition 

legislation (merger control, market power abuse and cartels) and its enforcement (Buccirossi 

et.al., 2011). This definition is mirrored by the subchapter competition policy of the Community 

Acquis, which is ‘the common foundation of rights and obligations which binds together the 

Member States of the European Union’ (cf. EuroVoc).1 The competition acquis covers anti-

trust as well as state-aid control policies, including rules and procedures to fight anti-

competitive behaviour by companies, to scrutinise mergers and acquisitions, and to prevent 

governments from granting state-aid which distorts competition in the internal market. The 

competition rules are directly applicable in the whole European Union. Member States are 

obliged to co-operate fully with the European Commission in enforcing them.2

Competition policy is not a stand-alone matter, but interacts with other subchapters of the 

Community Acquis, such as freedom of labour and capital. These also include other forms of 

competition-enhancing policies, such as the reduction of administrative burdens, the removal 

of entry barriers for new firms on the market, consumer protection or ex-ante sectoral 

regulations. 

  

As part of the accession process, the European Union imposes the acquis on the candidate 

countries (Boeheim and Friesenbichler, 2014). Competition policies and other conditions of 

membership leave some interpretive flexibility and are not necessarily implemented to the 

same degree in all countries that join the EU (Grabbe, 2002), which can also be interpreted 

as a means to flexibly consider country-specific characteristics. Institution-building and 

legislation were developed fast, and maintained a decent enforcement of anti-trust practice 

(Hölscher and Stephan, 2004). CEE countries do not seem to struggle with competition policy 

reforms demanded by the Community Acquis, even though their levels of competition tend 

to be lower (Hölscher and Stephan, 2009). 

                                                      
1 See http://eurovoc.europa.eu/drupal/?q=request&uri=http://eurovoc.europa.eu/210682.  
2 See http://ec.europa.eu/enlargement/policy/conditions-membership/chapters-of-the-acquis/index_en.htm.  

http://eurovoc.europa.eu/drupal/?q=request&uri=http://eurovoc.europa.eu/210682�
http://ec.europa.eu/enlargement/policy/conditions-membership/chapters-of-the-acquis/index_en.htm�
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Productivity and competition 

Competition policies are not an end in themselves, but are thought to promote overall 

economic performance. Neoclassical economics ascribes two effects to competition. First, 

prices converge to marginal production costs, from which consumers benefit. Second, 

competition induces a dynamic process in which firms change their technology base (Arrow, 

1962). In particular dynamic competition is a driver of industrial dynamism, where in the 

evolution of a firm base displaces inefficient firms and increases allocative efficiency. The 

vehicle for this creative destruction process are new technologies (Schumpeter, 1942), which 

is associated with more efficient firms and the emergence of new markets. Market 

competition can therefore be interpreted as a "search and discovery process" (Hayek, 1968), 

in which more competition is associated with greater firm-level productivity. Then again, 

endogenous growth theory (Romer, 1986; Aghion and Howitt, 1992) describes a rent 

dissipation effect, where an increase in product market competition between intermediate 

producers will reduce the profits expected from innovations, and hence the rate of technical 

change and the productivity that is linked to it. 

Empirical studies typically find a positive effect of competition due to greater efficiency in 

plant operations and more efficient market allocation (Syverson, 2011; Martin, 2012). For the 

countries analysed in this study, Ospina and Schiffbauer (2010) find a positive and robust 

causal relationship between proxies for competition and measures of firm productivity. 

Countries that implemented product-market reforms had more pronounced increases in 

competition. The contribution to productivity growth due to competition spurred by product-

market reforms approximates to 12 to 15 percent. 

Hypotheses 

From these considerations, one can extract three hypotheses of particular interest to our 

research question, and which can be tested with the present data: 

Hypothesis I: The degree of domestic competition increases with a country’s EU-membership 

status. 

Hypothesis II: Both competition policy and the regulatory framework provided by the EU at 

the country level are conducive to the degree of domestic competition. 

Hypothesis III: Higher levels of domestic competition exert a positive effect on firm level 

productivity. 
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2. Data and variables 

The World Bank’s Enterprise Surveys are the main data source of this study. These provide 

internationally comparable, establishment-level quantitative information obtained from face-

to-face interviews. The implemented questionnaires cover a broad range of business 

environment topics, including the degree of competition and variables that allow computing 

productivity measures. They thereby provide a valuable source of information for firm-level 

productivity analysis. 

The data are a representative sample of an economy's private sector. The survey followed a 

stratified random sampling strategy. The stratification considered i) firm size classes (micro: 1-5, 

small: 6-19, medium: 20-99, large: >99; large firms were oversampled), ii) regions at the district 

level, and iii) 22 industries (ISIC Rev. 3.1, 2-digit). Available sample weights were not used.  

To study the effects of the introduction of pro-competitive policies with respect to EU-

accession, the analysis requires countries in Eastern Europe and Central Asia. The specific 

dataset used is the Business Environment and Enterprise Performance Survey (BEEPS), which 

was jointly financed by the World Bank and the European Bank for Reconstruction and 

Development. The original dataset was provided by the World Bank, and covered the period 

2002-2009. These data were appended by country-level survey data for 2012 and 2013.3

Table 1

 The 

final dataset provides information about 39,646 establishments in 27 countries, covering 

survey waves in 2002, 2005, 2007, 2009, 2012 and 2013 (see ).4

 

 

************************************* 

Table 1 about here 

************************************* 

 

                                                      
3 The datasets, sampling procedures and the methodology used in the data collection are publicly available. See 
http://www.enterprisesurveys.org/).  

4 All datasets that were available on 13 October 2014 were used to consider the survey wave in 2013.  

http://www.enterprisesurveys.org/�
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The following describes the variables that were used to study the impact of EU-membership 

status and competition policies on market structures. A set of control variables was computed 

to capture other determinants of market structures that the literature review suggests. These 

include the skill level of human capital, entry barriers (capital intensity), ownership structures, 

market size (size of locality at the firm and population density at the country level) and 

industry and country specific effects. Eventually, data on inputs, labour and capital were 

used to estimate total factor productivity levels. 

Dependent variable 

The number of competitors. To capture the degree of competition, an ordinal market 

concentration variable that measures the number of competitors was constructed. The 

variable can take three values. It assigns ‘1’ to a monopoly, ‘2’ to a highly concentrated 

market (either a duopoly or an oligopoly with no more than four or five competitors), and ‘3’ 

to a polypoly, where the respective firm reports more than four or five competitors. The 

threshold for a polopoly changes over time due to changes in the answer categories in the 

questionnaires.5 However, it seems unlikely that this issue will bias the results given that the 

categories are an approximation of the market concentration. It is assumed less 

concentrated market structures represent more competitive firm behaviour.6

Key independent variables 

 

EU-membership status. This country-year level variable was constructed using official 

information provided by the European Commission about the membership and negotiation 

status. The sampled countries were assigned to four ordinal categories over time: no affiliation 

to the EU (1), countries that will potentially hold negotiations (2), candidate countries (3) and 

member states (4).7

                                                      
5 The survey instruments in 2002 and 2005 asked about the number of competitors in the local market for the main 
product line or service (q12ba). The given answer categories were “none”, “1-3” and “4 or more”. The question in the 
survey waves 2007 and 2009 was ‘How many competitors did this establishment’s main product/product line face?’ 
(e2). Possible answers were “none”, “one”, “2-5” and “more than 5”. The survey waves 2012 and 2013 contain a 
question about the number of competitors for the main product/service in the main market (e2b). The answer 
category ‘more than I can count’ was assigned to the polypoly. 

 

6 A distinction needs to be made between market structures and competition. Market structures mainly refer to the 
number of firms and perhaps their size distribution, while this may differ from competitive firm behaviour at the 
industry level (Martin, 2012). 
7 See http://ec.europa.eu/enlargement/index_en.htm.  

http://ec.europa.eu/enlargement/index_en.htm�
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Regulatory quality. The index captures perceptions of the ability of the government to 

formulate and implement sound policies and regulations that permit and promote private 

sector development. It is provided by the Worldwide Governance Indicators database. 

Control variables 

Labour. The labour stock is defined as the absolute number of persons employed full time. 

University. The fraction of the persons employed full time that holds a university degree. 

Capital-labour-ratio. The capital labour ratio is computed as the capital stock divided by 

labour stock. The capital stock is defined as the replacement value of machinery, vehicles, 

equipment, land and buildings. 

Export share. This is the percentage of total sales that were exported, either directly or 

indirectly (sold domestically to a third party that exports products). 

Firm age. The firm age is the difference between the survey year and the year in which the 

establishment began operations. 

Foreign ownership. This is a dummy variable that takes on the value one if at least one of the 

(co-)owners is a private foreign individual, company or organisation. 

State ownership, majority. A dummy variable that takes on the value one, if at least one of 

the (co-)owners is the government or the state, and if the public stake exceeds 50%. 

State ownership, minority. A dummy variable that takes on the value one, if at least one of 

the (co-)owners is the government or the state, but holds a stake less than 50%. 

Size of locality. An ordinal variable indicates if the establishment is located in the country’s 

capital or a locality of more than one million inhabitants (4), in a locality between 250,000 

and one million (3), between 50,000 and 250,000 (2), or a locality with fewer than 50,000 

inhabitants (1). 

Industry affiliation. Firms are assigned to 15 manufacturing and 9 service industries at the ISIC 

Rev. 3.1 two-digit level. 

Country and time effects. Dummy variables control for the survey waves and country-wide 

effects. 
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Country-level control variables. Additional country level variables are the population density, 

the area of the country and GDP per capita (base year 2005). The data were drawn from the 

World-Bank Development Indicator Database.8

Variables used in the productivity analysis 

 

Sales. The establishment’s total annual sales. 

Labour. The labour stock is defined as the absolute number of persons employed full time. 

Capital stock. The capital stock is defined as the replacement value of machinery, vehicles, 

equipment, land and buildings. 

Intermediate inputs. The cost of raw materials and intermediate goods used in production in 

the last fiscal. 

Descriptive statistics 

Data from survey waves conducted in several years were used. To make monetary values 

comparable over time, these were deflated with 2005 as the reference year. The deflators 

were obtained from the IMF. The values in the original dataset that were provided in USD 

were first converted back into the local currency, deflated, and then converted back into US 

dollars with the exchange rate for 2005. The exchange rates used were obtained from the 

Word Bank Indicators (official exchange rate; local currency unit per US$, period average), 

which does not include Euro countries, however. Eurostat data were used for the official Euro 

conversion rate as well as the exchange rate from Euro to USD. Table 2 provides an overview 

of the descriptive statistics for the pooled sample. 

 

************************************* 

Table 2 about here 

************************************* 

                                                      
8 See http://data.worldbank.org/data-catalog/world-development-indicators  

http://data.worldbank.org/data-catalog/world-development-indicators�
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3. Estimation technique and results 

The available data is a repeated cross section, i.e. a random sample that is taken from the 

population at consecutive points in time. Since the surveyed firms differ over time, firm 

specific histories cannot be included, rendering panel econometric techniques unfeasible 

and thereby complicating the establishment of causal relationships. Also, the data cannot be 

collapsed and converted into a panel, since the averaging of variables would capture noise 

due to the random stratified sampling on which the data generation process relied. Such 

data would be exposed to within small-sample bias, which can only be avoided in very large 

sample sizes (Verbeek, 2008; Devereux, 2007) that the current data does not provide. 

Yet, several arguments in favour of making causal arguments despite the cross sectional 

nature of the data can be made (e.g., Greene, 2003; Antonakis et al., 2010). These refer to 

the sampling strategy, a sample manipulation in and the use of instrumental variables in the 

productivity presented in the next section. 

First, the stratified random sampling process generates a representative sample, implying that 

changes in the macroeconomic environment should, on average, also be mirrored at the 

firm level even if different firms are surveyed. However, macro-economic regressions do not 

provide evidence of the impact of economic policies on firm-specific market structures, and 

how these reflect on firm-level productivity.9

Second, the results are robust to a sample manipulation. While some countries changed their 

membership status over time, others held their status constant. The entire sample covers a 

wide range of countries, including developing economies of Central Asia for which EU-

membership is currently out of question. This information is used in a sample split. First, all non-

accession countries serve as a control group. Second, only observations in countries that 

changed their membership status are considered in the estimates, i.e. only firms in countries 

that received the ‘treatment’ were considered. These comprise Poland, Romania, Serbia, 

Bosnia and Herzegovina, FYROM, Estonia, Czech Republic, Hungary, Latvia, Lithuania, 

Slovakia, Slovenia, Bulgaria and Croatia.  

 

Third, we consider possible endogeneity issues that affect the third hypothesis. There might be 

reverse causality between productivity and market structures, which is why we use an 

instrumental variable approach, thereby improving the validity of causal claims. 

                                                      
9 Collapsing the micro-data at the country-year level allows for a fixed effect at the macro-economic level. These 
unreported results confirm the conjecture that EU-membership is associated with less concentrated markets. 
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To estimate the effect of EU-accession on the market structure in which a firm operates all 

data was pooled to implement an ordered logit estimator. The main equation explains the 

reported market structure as a proxy for competition (COMP) of firm i, in sector j and country 

k by the membership status (STATUS). µ denotes specific fixed effects measured as dummy 

variables. The specifications consider a set of control variables at the firm (Z) and country (K) 

level. α stands for the intercept, and β for the respective coefficients; the error term is labelled 

u. The standard errors are assumed to be serially correlated, and were clustered at the 

country and survey-year level. This leads to the following main equation: 

 

COMPi,j,t,k = α + β1 STATUS t,k + β2 µk + β3µj + β4 µt + γ’Zi,j,t,k + γ’’K t,k + ui,j,t,k  (1) 

 

Three regression specifications were used to analyse if pro-competitive policies related to EU-

membership affect the market structures in which firms operate. The first specification 

considers each stage of the EU-membership status separately. The second regression treats 

the membership-status as a single, discrete variable. The third regression adds a competition 

policy indicator and its interaction with EU-membership to analyse the specific effect of 

competition policies.  

We control for time-invariant country and industry specific effects. In addition, dummies 

controlled for the survey years. We also considered micro-economic indicators explaining 

market structures at the firm level, including the capital-, technology- and export intensity 

and ownership structures. 

These specifications were used on two samples. First, we used the entire sample that also 

contains countries in Central Asia for which EU-membership is out of question. Second, we 

only used the countries of Central and Eastern Europe that changed their membership status 

over time. 

Results for market structures and EU-membership 

The first hypothesis that is tested asks if the degree of domestic competition increases with a 

country’s EU-membership status. We find a positive impact of the EU-membership status on 

the degree of competition (see Table 3). The effect is stronger in the subsample that consists 

of the countries that changed their membership status over time, pointing at a causal impact 

of EU-membership. 
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In specification (1) and (4) the stages of the EU membership status are measured by dummy 

variables with the reference group of firms that are located in countries that does not hold 

accession talks with the EU. The impact of membership on the market structure increases the 

closer countries are to full membership. While for the full sample only member countries show 

a significant coefficient (1), the coefficient for candidate countries is also significant for the 

countries in the subsample (4). The coefficient on the index that measure of the membership 

status is positive and significant in regressions (2) and (5), reflecting a competition enhancing 

effect across the stages of EU membership (see Table 3). 

 

 

************************************* 

Table 3 about here 

************************************* 

 

The coefficients of specification (2) were used to predict the probabilities for a monopoly, an 

oligopoly or a polypoly across membership status. All other explanatory variables were held 

constant at their means. The marginal probabilities show that the likelihood of being a 

monopoly decreases from 3% for countries that are unaffiliated to the EU to 1.4% for EU 

member states. The likelihood for being in a polypoly increase from 69.7% in countries 

unaffiliated to the EU to 84% for EU member states (see Table 4). 

 

************************************* 

Table 4 about here 

************************************* 
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Results for market structures and competition policies 

Hypothesis II states that the degree of competition increases with the EU-membership status 

due to competition and anti-trust law. The following specification includes the regulatory 

quality index as a proxy for competition policies. Both the mean and minimum value of the 

regulatory quality increases with the EU-membership status. Member states have a higher 

lower bound level of the index, which at 2.9 lies above the mean values of accession 

countries and countries that are unaffiliated to the EU. Accordingly, the dispersion becomes 

smaller with EU-membership (see Table 5). 

 

************************************* 

Table 5 about here 

************************************* 

 

Next, we test Hypothesis II stating that both competition policy and the regulatory framework 

provided by the EU at the country level are conducive to the degree of domestic 

competition. This is shown by interacting the status variable and the competition policy index 

‘regulatory quality’. While the interaction term is positive and highly significant, the 

coefficients for status and regulatory quality turn insignificant. This suggests that competition 

policy has a positive effect on the degree of competition, but only if it is jointly delivered with 

other pro-competitive policies that are embedded in the Community Acquis. 

The control variables perform as expected. The coefficients for barriers to market entry such 

as firm size and age are negative, as are the proxies for the quality of the firm, such as foreign 

ownership and the skill intensity of the human capital. The effects for state ownership on the 

market structure depend on the size of the state’s stake. The coefficients for minority 

ownership are insignificant and oscillate around odds ratios of one. However, majority state-

owned enterprises face substantially fewer competitors than privately owned firms. The 

coefficients for the export share point at a negative relationship between, indicating that 

nationally competing firms operate in a different market and export less. The coefficients for 

the capital labour ratio as indicator for entry barriers and for the size of the locality measuring 

the market size are mostly insignificant. 
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Results for TFP 

This section tests hypothesis III, which states that competition policies and other pro-

competitive policies embedded in the Community Acquis has positive effects on total factor 

productivity (TFP) at the firm level. To conduct this analysis, a TFP-index is first estimated, which 

is subsequently linked to EU-membership status and competition policies. 

To generate the TFP indicator we follow Syverson (2011) and World Bank methodology (e.g., 

Saliola and Seker, 2011). We first compute value added as the difference between sales and 

intermediate inputs. Second, this indicator is regressed on the firm-specific labour and capital 

stock, and the interaction of industry specific effects with capital and labour. The regression 

also includes time dummies and is conducted for each country. Standard errors were 

clustered at the country-year level to control for the survey design. 

 

VAi,j,t = α + β1  Li,j,t + β2 Ki,j,t + β3 Li,j,t ∗µj + β4 Ki,j,t * µi,j + β5 µt + ui,j,t (2) 

 

TFP is calculated at the firm level as the sum of intercept and the residual of equation (2) as a 

percentage of the firm’s value added. The productivity indicator (3) reflects a firms’ size-

independent productivity, or the contribution of productivity to the value added, 

respectively. 

 

TFP = ( α + ui,j,t ) / VAi,j,t  (3) 

 

The TFP levels are similar to productivity levels that were previously reported for the region 

(e.g., Saliola and Seker, 2011). The descriptive statistics do not show a trend in the mean and 

median TFP levels by membership status. However, the productivity distribution across 

membership states shows a decrease in its variance in the countries that are either EU-

members or candidates (see Table 6 and Figure 1). This pattern is in line with firm performance 

literature. While countries are characterised by large and persistent heterogeneity in firm-level 

productivity (e.g., Bartelsman et al., 2004), cross-country differences in economic 

performance have been related to within-differences in the productivity dispersion across 

firms (e.g. Hsieh and Klenow, 2009; Bartelsman et al., 2013). Empirical studies show that the 

regulatory environment is an aspect that robustly affects aggregate productivity (Méon and 
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Weill, 2005). Hence, the efficiency of the policy environment, presently expressed by the EU-

membership status, seems to affect the firm-level productivity distribution. 

 

************************************* 

Table 6 about here 

************************************* 

Figure 1 about here 

************************************* 

 

To test Hypothesis III, we use two key variables - market concentration and the EU-

membership status. Either ordinal variable is tested as separate dummy variables for each 

stage and as a trend. The same variables as in the previous regressions were included to 

control for firm and country specific effects. 

Three estimation techniques were used to estimate the effect of market structures and EU-

membership on TFP. First, a median regression seeks to control for outliers in the productivity 

indicator. A robust quantile regression was used (Angrist et al., 2006; Chamberlain, 1994; 

Verardi and Croux, 2009); the Glejser test confirmed heteroskedasticity in the standard errors 

(Machado and Santos-Silva, 2000). Second, an ordinary least squares regression with serially 

correlated standard errors at the country-year level is presented as a robustness check. Third, 

an instrumental variable approach with robust standard errors seeks to control for the possible 

presence of endogeneity issues due to reverse causality. 

 

************************************* 

Table 7 about here 

************************************* 

 

The first regression (1) only considers the effect of competition and membership status on 

productivity over and above time, industry and country dummies. The second regression 
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includes the firm characteristics (2). Both variables were considered as dummy variables to 

show the effects of each stage against the baseline of being a monopolist or being a country 

that is not affiliated with EU-membership, respectively. For instance, full EU-membership offers 

a common market, access to European funds, or harmonised regulations in some industries, 

which are made available stepwise in the accession process. The results are statistically 

insignificant for EU-membership, but show decreasing coefficients with increasing 

competition. The results from the OLS regressions find similar results for competition, but a 

positive effect of EU-membership on firm productivity. The results from specifications (3) and 

(6), where the key variables are included as ordinal variables instead of dummies, confirm the 

picture from the previous regressions. 

The control variables show the expected signs. A larger share of university graduates, foreign 

ownership as well as the size of the firm’s locality, a proxy for market size, are positively related 

to productivity. On the other hand, older firms are less productivity, and there is some 

evidence from the median regressions that state ownership is negatively associated with firm 

productivity. All specifications control for country, time and industry effects, which explains 

why the country-level control variables are insignificant. 

These OLS regressions might suffer from an endogeneity problem due to reverse causality 

between productivity and competition. Next, the market structure was instrumented by a set 

of policy variables that are derived from the previous analysis – dummies for the EU-

membership status, the regulatory quality indicator the interaction of the regulatory quality 

indicator with the EU-membership status. A 2SLS estimator with robust standard errors confirms 

the coefficients from the previous estimates. Clustering standard errors led to a model in 

which the covariance matrix of moment conditions was not of full rank; these unreported 

results, however, showed similar signs and significance levels for the key variables. 

 

************************************* 

Table 8 about here 

************************************* 

 

The post-estimation tests find that the IV regressions are statistically valid (see Table 8). The 

Hansen J statistics indicate that the residuals are uncorrelated with the set of exogenous 
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variables. The Paap-Kleiberger statistics reject under-identification. However, the Stock-Yogo 

test finds that regression (7) is weakly identified. Regression (8) considers possible 

multicollinearity between the membership-status variable and regulatory quality with country 

level controls such as GDP per capita. Dropping the country-level controls changes the 

Stock-Yogo statistic to a strong instrumentation without altering the basic findings.  

4. Summary and conclusions 

This study examined the impact of policy-reforms that occur as part of the accession process 

to the European Union. We are particularly interested in the emergence of a level-playing-

field for entrepreneurs, which does not seem to be the case in many countries that are ‘stuck 

in transition’ (EBRD, 2013). We asked if policies related to EU-membership affected firm-level 

productivity via policy-induced less concentrated market structures. The results suggest that 

the pro-competitive policies that are involved with EU-accession lead to less concentrated 

markets and eventually increase firm productivity. This evidence is highly relevant to policy 

makers in countries that are uncertain as to whether or not pursue EU-accession. 

EU membership brings about a set of pro-competitive policies like the common market. This is 

embedded in the Community Acquis, the common legal basis of the Member States of the 

European Union. In addition, EU-membership requires the effective implementation of 

competition law. Descriptive statistics indicate that competition policy, quantified by the 

regulatory quality index from the World Governance Indicators, improves with EU-membership 

status, i.e. from countries that are unaffiliated with the EU, to potential candidates, 

candidates and eventually member states. 

Our results at the firm level suggest that pro-competitive policies were likely to have led to less 

concentrated markets, and were particularly effective if combined with competition policies. 

Being in a polypoly becomes more likely in EU member states than in countries that are 

unaffiliated with EU-membership. Accordingly, the likelihood of being a monopoly decreases 

with EU-membership. 

Next, we linked both EU-membership and market concentration to a firm-level TFP indicator. 

While the membership status did not affect the mean and median of the TFP level across 

membership status, the variance of firm-level productivity was decreasing as countries 

change their status. This indicates that the efficiency of the policy environment, presently 

expressed by the EU-membership status, seems to affect the firm-level productivity 
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distribution. The more efficient an environment is the lower the dispersion of productivity 

becomes. 

Market concentration was then positively associated with total factor productivity at the firm 

level. This relationship was found to be robust in instrumental variable regressions controlling 

for endogeneity issues between market structure and productivity. In addition, the results 

pointed toward a weak, but positive relationship between TFP levels and EU-membership. 
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Table 1: Sample coverage by country and survey wave 

 
Note: This table reports the country and year coverage. It provides information on the membership status of the 
country samples across time. NC denotes a country that is no candidate (i.e. does not hold accession talks); PC is a 
potential candidate (i.e. accession talks have been initiated); C is a candidate country and MS a member state.  

Country Observations Years Status

Albania 1,093 2002, 2005, 2007, 2009, 2012 NC
Belarus 1,210 2002, 2005, 2009, 2013 NC
Georgia 1,109 2002, 2005, 2009, 2013 NC
Tajikistan 1,097 2002, 2005, 2009, 2013 NC
Ukraine 2,912 2002, 2005, 2009, 2013 NC
Uzbekistan 929 2002, 2005, 2009 NC
Russia 6,333 2002, 2005, 2007, 2009, 2012 NC
Poland 2,474 2002, 2005, 2009, 2013 C, MS
Romania 1,938 2002, 2005, 2009, 2013 PC, C, MS
Serbia 1,262 2002, 2005, 2009, 2013 NC, PC, C
Kazakhstan 1,981 2002, 2005, 2009, 2013 NC
Moldova 1,249 2002, 2005, 2009, 2013 NC
Bosnia 1,105 2002, 2005, 2009, 2013 NC, PC 
Azerbaijan 1,292 2002, 2005, 2009, 2013 NC
FYROM 1,098 2002, 2005, 2009, 2013 NC, PC, C
Armenia 1,258 2002, 2005, 2009, 2013 NC
Kyrgyz 882 2002, 2005, 2009, 2013 NC
Estonia 937 2002, 2005, 2009, 2013 C, MS
Czech Republic 864 2002, 2005, 2009, 2013 C, MS
Hungary 1,463 2002, 2005, 2009, 2013 C, MS
Latvia 990 2002, 2005, 2009, 2013 C, MS
Lithuania 953 2002, 2005, 2009, 2013 C, MS
Slovakia 935 2002, 2005, 2009, 2013 C, MS
Slovenia 959 2002, 2005, 2009, 2013 C, MS
Bulgaria 1,855 2002, 2005, 2007, 2009 PC, C, MS
Croatia 1,162 2002, 2005, 2007, 2009 PC, C, MS
Montenegro 306 2002, 2005, 2009, 2013 PC
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Table 3: Impact of EU-membership on the degree of competition 

 

Note: The dependent variable for each regression is market structure. All regressions consider time, industry and 
country dummies. Regression (1), (2) and (3) is estimated on the entire sample, while (4), (5) and (6) only use firms in 
countries that changed their membership status. All regressions are estimated using ordered logit. The coefficients 
are reported as odds ratios. Heteroskedasticity robust standard errors are reported in parentheses. **, *, and + 
indicate significance at the 1%, 5% and 10% levels, respectively.    

(1) (2) (3) (4) (5) (6)
Status 1.4418** 0.7080 1.9847** 0.9636

(0.146) (0.253) (0.295) (0.374)
Pot. Cand. 1.1132 1.8929*

(0.159) (0.563)
Cand. 1.3682 3.4080**

(0.261) (1.234)
MS 2.3525** 9.3914**

(0.669) (6.094)
RQ 0.8635 0.6453

(0.161) (0.242)
Status*RQ 1.2432* 1.2902*

(0.135) (0.150)
K/L (ln) 0.9799 0.9792 0.9807 0.9543+ 0.9550+ 0.9572+

(0.015) (0.015) (0.015) (0.025) (0.025) (0.025)
L (ln) 0.8932** 0.8918** 0.8923** 0.8502** 0.8475** 0.8487**

(0.026) (0.026) (0.026) (0.033) (0.032) (0.032)
Uni (share) 0.6236** 0.6223** 0.6207** 0.5463* 0.5428* 0.5419*

(0.096) (0.096) (0.095) (0.135) (0.133) (0.133)
Export (share) 0.9945** 0.9944** 0.9944** 0.9952** 0.9952** 0.9952**

(0.001) (0.001) (0.001) (0.002) (0.002) (0.002)
State, min. 0.9195 0.9248 0.9236 1.1595 1.1752 1.1646

(0.142) (0.142) (0.142) (0.283) (0.285) (0.282)
State, maj. 0.4496** 0.4525** 0.4544** 0.4403** 0.4487** 0.4467**

(0.055) (0.055) (0.056) (0.083) (0.083) (0.084)
Foreign 0.6574** 0.6568** 0.6568** 0.5522** 0.5505** 0.5537**

(0.055) (0.055) (0.056) (0.061) (0.061) (0.062)
Firm age (ln) 0.9047** 0.9060* 0.9044** 0.9805 0.9813 0.9792

(0.035) (0.035) (0.035) (0.058) (0.058) (0.058)
Size of locality 2.6223* 2.5994* 2.2254+ 1.6040 1.7178 1.0876

(1.178) (1.151) (1.028) (1.896) (2.061) (1.397)
GDP p.c. (ln) 31.8249** 25.7317** 28.2439** 101.3767+ 41.0850 43.4456

(27.743) (22.142) (24.690) (241.854) (99.168) (102.914)
Pop. Dens. (ln) 1.0325 1.0307 1.0311 0.9824 0.9801 0.9802

(0.028) (0.029) (0.029) (0.038) (0.038) (0.038)

Observations 8,320 8,320 8,320 4,403 4,403 4,403
Pseudo R² 0.117 0.117 0.117 0.123 0.122 0.123
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Table 4: Predicted marginal probabilities of market structures across membership status 

 

Note: This table uses regression results of the market structure and membership status to report the marginal 
probabilities for each state. All other variables were held constant at their means. The reported values are highly 
significant (p-value: 0.000). 

  

Membership status Unaffiliated
Potential 

candidate Candidate
Member 

States
Polypoly 69.7% 75.2% 80.0% 84.0%
Oligopoly 27.3% 22.5% 18.3% 14.6%
Monopoly 3.0% 2.3% 1.8% 1.4%
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Table 5: Regulatory quality and EU-membership status 

 

Note: This table reports the descriptive statistics for regulatory quality and EU-membership. 

 

  

Mean Std. Dev. Min. Max.
No candidate 2.0 0.5 0.9 3.2
Pot. Candidate 2.4 0.3 1.9 3.1
Candidate 3.1 0.4 2.4 3.9
Member state 3.4 0.2 2.9 3.9
Total 2.5 0.7 0.9 3.9
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Table 6: Descriptives - Total factor productivity and Sales per employee by membership status 

 

Note: This table reports the descriptive statistics for the TFP indicator across EU-membership statuses. 

 

  

Obs. Mean Median Variance
No affiliation 2841 0.08 0.08 0.07
Potential Candidate 564 0.08 0.08 0.05
Candidate 995 0.07 0.07 0.05
Member state 3204 0.08 0.07 0.05
Total 7604 0.08 0.08 0.06
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Table 7: The impact of competition and the EU-membership status on productivity 

 

Note: The dependent variable for each regression is TFP. All regressions consider time, industry and country dummies. 
Each regression is estimated on the entire sample using OLS. Heteroskedasticity robust standard errors are reported in 
parentheses. **, *, and + indicate significance at the 1%, 5% and 10% levels, respectively. Centered R² measures are 
reported for the IV regressions. 

  

(1) (2) (3) (4) (5) (6) (7) (8)

Comp 0.0049* 0.0042* 0.0852* 0.0390**
(0.002) (0.002) (0.037) (0.015)

Status 0.0045 0.0079**
(0.006) (0.003)

Oligopoly 0.0096+ 0.0102* 0.0116+ 0.0104
(0.006) (0.005) (0.006) (0.007)

Polypoly 0.0120* 0.0142** 0.0131* 0.0128+
(0.006) (0.005) (0.006) (0.006)

Poss. Cand. -0.0159 0.0090 0.0131** 0.0634*
(0.012) (0.058) (0.004) (0.029)

Cand. -0.0017 0.0192 0.0217** 0.0714*
(0.009) (0.060) (0.004) (0.030)

MS -0.0095 0.0145 0.0271** 0.0796*
(0.007) (0.065) (0.007) (0.032)

Uni (share) 0.0253** 0.0255** 0.0283** 0.0285** 0.0338** 0.0307**
(0.004) (0.004) (0.005) (0.005) (0.006) (0.005)

Export (share) 0.0000 0.0000 0.0000 0.0000 0.0001+ 0.0001
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

State, min. -0.0118+ -0.0093 -0.0102* -0.0102* -0.0038 -0.0065
(0.007) (0.007) (0.004) (0.004) (0.008) (0.006)

State, maj. -0.0069+ -0.0071+ -0.0023 -0.0026 0.0116 0.0039
(0.004) (0.004) (0.005) (0.005) (0.009) (0.005)

Foreign 0.0063* 0.0064* 0.0070* 0.0071* 0.0156** 0.0107**
(0.003) (0.003) (0.003) (0.003) (0.006) (0.003)

Firm age (ln) -0.0056** -0.0058** -0.0063** -0.0063** -0.0039* -0.0051**
(0.001) (0.001) (0.001) (0.001) (0.002) (0.001)

Size of locality 0.0033** 0.0033** 0.0035** 0.0035** 0.0017 0.0024**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

GDP p.c. (ln) 0.0024 -0.0061 -0.0049 -0.0055 -0.0065*
(0.026) (0.023) (0.013) (0.012) (0.003)

Pop. Dens. (ln) -0.0016 0.0231 0.0571+ 0.0569+ 0.0022
(0.064) (0.059) (0.033) (0.032) (0.002)

Constant 0.0615** 0.0570 -0.0008 0.0659** -0.1615 -0.1555 -0.0880 -0.0153
(0.010) (0.308) (0.309) (0.007) (0.168) (0.167) (0.071) (0.039)

Observations 4,945 4,633 4,633 4,945 4,633 4,633 4,633 4,633
R-squared 0.013 0.039 0.039 0.020 0.048 0.047 -0.4229 -0.0495

Quantile regression OLS regression IV
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Table 8: Reduced form results and post-estimation statistics 

 

Note: This table reports the coefficients of the instruments of the reduced form equation of the instrumental variable 
regression, as well as the post-estimation statistics. 

  

Reduced form coefficients of IVs
Status*RQ Coefficient -0.01 -0.01

p-value 0.007 0.004
Pot. Candidate Coefficient 0.02 0.02

p-value 0.004 0.002
Candidate Coefficient 0.04 0.04

p-value 0.004 0.002
MS Coefficient 0.07 0.07

p-value 0.007 0.004
RQ  Coefficient 0.01 0.01

p-value 0.012 0.032
Post-estimation statistics
Sargan test p-value 0.462 0.147
Kleibergen-Paap rk LM statistic p-value 0.007 0.000
Kleibergen-Paap rk Wald F statistic 3.173 14.511
Stock-Yogo critical values 5% max. IV rel. bias 18.37 18.37

10% max. IV rel. bias 10.83 10.83
20% max. IV rel. bias 6.77 6.77
30% max. IV rel. bias 5.25 5.25

Endogeneity test p-value 0.013 0.021
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Figure 1: Total factor productivity at the firm level by membership status  

 
Note: These figures show the distribution of TFP across the four membership statuses. 1st and 99th percentile excluded 
as outliers. 
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Figure 2: Regulatory quality and EU-membership status 

 

Note: This table shows the values for the regulatory quality (i.e. the competition policy index) across EU-membership 
statuses. 
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ANNEX - NOT FOR PUBLICATION 
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Table 9: OLS regressions on competition 

 
Note: The regressions consider country, year and industry dummies. Regression (1), (2) and (3) is estimated on the 
entire sample, while (4), (5) and (6) only use firms in countries that changed their membership status. All regressions 
are estimated OLS. Heteroskedasticity robust standard errors are reported in parentheses. **, *, and + indicate 
significance at the 1%, 5% and 10% levels, respectively. Centered R² measures are reported for the IV regressions. 

  

(1) (2) (3) (4) (5) (6)
Status 1.0942** 0.9283 1.1790** 1.0502

(0.027) (0.070) (0.068) (0.079)
Poss. Cand. 1.0516 1.1678+

(0.066) (0.100)
Cand. 1.1181 1.3569*

(0.084) (0.174)
MS 1.2590* 1.6885**

(0.112) (0.315)
RQ 0.9249+ 0.9056

(0.040) (0.074)
Status*RQ 1.0532* 1.0437*

K/L (ln) 0.9934+ 0.9933+ 0.9934+ 0.9908* 0.9906* 0.9910
(0.004) (0.004) (0.004) (0.005) (0.005) (0.006)

L (ln) 0.9755** 0.9751** 0.9752** 0.9706** 0.9699** 0.9703**
(0.005) (0.005) (0.006) (0.006) (0.006) (0.007)

Uni (share) 0.9148** 0.9142** 0.9138** 0.9175** 0.9163** 0.9166*
(0.026) (0.026) (0.028) (0.028) (0.027) (0.030)

Export (share) 0.9989** 0.9989** 0.9989** 0.9991** 0.9991** 0.9991**
(0.000) (0.000) (0.000) (0.000) 0 (0.000)

State, min. 0.9767 0.9778 0.9772 0.9999 1.0025 1.0008
(0.041) (0.041) (0.036) (0.060) (0.061) (0.051)

State, maj. 0.8391** 0.8394** 0.8401** 0.8584** 0.8599** 0.8595**
(0.025) (0.025) (0.025) (0.031) (0.031) (0.032)

Foreign 0.9236** 0.9234** 0.9239** 0.8999** 0.8996** 0.9003**
(0.016) (0.016) (0.016) (0.020) (0.020) (0.019)

Firm age (ln) 0.9809* 0.9811* 0.9805* 1.0018 1.0018 1.0016
(0.008) (0.008) (0.009) (0.012) (0.012) (0.011)

Size of locality 1.0059 1.0058 1.0058 0.9979 0.9976 0.9977
(0.006) (0.006) (0.006) (0.007) (0.007) (0.006)

GDP p.c. (ln) 1.2219* 1.2309* 1.2439+ 1.4284 1.4806 1.3863
(0.122) (0.123) (0.153) (0.387) (0.392) (0.360)

Pop. Dens. (ln) 1.3837 1.3335 1.3627 3.8199+ 2.9674 3.0802*
(0.352) (0.339) (0.346) (2.779) (2.168) (1.702)

Observations 8,193 8,193 8,193 4,276 4,276 4,276
R-squared 0.156 0.155 0.156 0.135 0.134 0.135
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Figure 3: TFP at the firm level and GDP per capita 

 
Note: TFP was calculated as reported in the data. 
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Table 10: Fixed-effects macroeconomic regression of market structures, collapsed data. 

 
Note: All data were collapsed at the country level. All specifications consider time dummies. The first regression 
considers the membership status, GDP p.c. and population density as control variables. The second regression 
considers all control variables that were also used in the firm-level specifications reported in the data. 

 

(1) (2) (3)

Pot. Cand. 1.0414 1.0970
(0.041) (0.061)

Candidate 1.1110+ 1.1677*
(0.065) (0.081)

Member State 1.2399* 1.3753**
(0.128) (0.150)

Status 1.1151**
(0.040)

K/L (ln) 0.9871* 0.9865*
(0.006) (0.006)

L (ln) 0.9347 0.9374
(0.095) (0.093)

University 0.7225 0.7292
(0.261) (0.251)

Export share 0.9991 0.9981
(0.005) (0.005)

Stat. Maj. 0.7579 0.7295
(0.392) (0.345)

Stat. Min. 1.7556 1.7795
(1.558) (1.622)

Foreign owner 0.7831* 0.7986*
(0.073) (0.071)

Firm age (ln) 0.9494 0.9680
(0.088) (0.090)

Size of locality 1.0803+ 1.0666
(0.045) (0.045)

GDP p.c. (ln) 1.0195 1.0342 1.0303
(0.124) (0.111) (0.114)

Pop. Dens. (ln) 1.4545 2.2390* 2.0789+
(0.464) (0.826) (0.747)

Constant 2.9240 0.6673 0.9091
(3.725) (1.243) (1.648)

Observations 106 102 102
R-squared 0.715 0.769 0.760
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