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Innovation and the Export Performance of Firms in Transition Economies: the Relevance of the Business Environment and the Stage of Transition 
 
 
Abstract 
 
This paper investigates the impact of product and process innovation on firms’ export performance in Transition Economies (TEs) which embarked on a systemic change from a planned to a market economy in the early 1990s. The research builds on the technology gap theory and the analysis of the self-selection of firms into the export market. Unlike other studies that have focused on the export behaviour of firms in developed economies where business environment is generally stable and favourable, the paper controls for the relevance of business environment and the stage of transition on export performance of firms. The paper uses the firm-level Business Environment and Performance Survey data undertaken by the European Bank for Reconstruction and Development in 2002, 2005 and 2008 in 29 TEs. Findings show that the impact of innovation on export performance increases with the transition reforms. Macroeconomic instability acts as a moderating factor of export performance in countries at high transition stage, as it pushes firms to export more, as a risk shifting mechanism. The main implication of the study is that the impact of some explanatory factors on export performance differs through the stages of transition. 
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1 Introduction  

The economic literature suggests that a firm’s innovation activities are a significant driver behind its export performance (Wakelin, 1998; Sterlacchini, 1999; Roper and Love, 2002; Ozcelik and Taymaz, 2004; Damijan, et al., 2008; Anh, et al., 2009; Dana, et al. 2016). More than thirty years ago, Krugman (1979) had shown that product innovation, which increases the variety of the products and makes them more attractive to customers, also promotes international trade. More recently, Melitz (2003) and Caldera (2009) have highlighted the role of productivity as the vehicle for this process. They argued that a firm self-selects into the export market on the basis of cost reductions and productivity improvements, both of which may result from process or product innovations. Furthermore, higher degrees of product novelty may also increase the competitiveness of firms in international markets and thus positively affect their export performance. Of course, firms active on international markets, particularly in more developed economies, will also learn about new products and processes, develop new links and contacts and gain access to better distribution networks. This ‘learning by exporting’ is expected to enhance innovation, in firms in laggard transition economies (Salomon and Shaver, 2005) and more matured market economies (Lööf, et al., 2015).   
However, the economic milieu has been altogether different in transition economies (TEs) which have gone through major social, political and economic upheavals since 1990, and where the institutions of a market economy had to be built from basic fundamentals. The transformation from a centrally planned to a market economy have been recognized as an essential factor in the growing export performance of firms in these countries (Rodrik, et al., 2002; Kaminski, et al., 1996). However, the process of building a market economy is closely bound to the nature of the business environment and the nature and quality of institutions developed in the course of transition. Despite its vital importance, the impact of business environment on a firm’s export performance in TEs has not been accounted for in previous studies because most have tended to investigate the export behaviour of firms in developed economies where business environment is generally stable and favourable.  
In terms of the stage of transition, while there are some studies investigating the export performance of firms in TEs during the 1990s and 2000s, there are no studies focusing on the impact of the stage of transition on exports. It is accepted that the competitive profile of firms in Central Eastern European Countries (CEECs) has changed in the course of the consolidation of the new market economy (Havlik, 2000; Havlik, et al., 2001; Hashi and Krasniqi, 2011). Over time, as the market system became more established and the institutions of a market economy strengthened, these firms changed their innovative activities towards improving the quality and marketing of their products.   
The overarching aim of this research is to contribute to the literature on innovation and export performance in several areas. First, the paper investigates the impact of degrees of novelty of product innovation on export performance. Second, it considers a large number of business environment factors and, after grouping them into four distinct areas of macroeconomic stability (inflation and exchange rate), infrastructure, access to finance, and the rule of law, investigate their impact on export performance. Finally, this study accounts for the impact of the stages of transition reforms. None of these areas have been previously investigated for TEs. 
For this purpose, the data used in this investigation draws on the Business Environment and Performance Survey (BEEPS) database. This unique survey of a large number of firms in TEs has been undertaken by the European Bank for Reconstruction and Development in three rounds in 2002, 2005 and 2008.  
The remainder of the paper is composed as follows. The next section reviews the literature on the theoretical basis of the relationship between innovation activity and export performance, business environment and stages of transitional reforms and the previous research on the determinants of export performance. Section 3 discusses research methodology. Section 4 presents the empirical findings. Finally, section 5 concludes and offers some policy recommendations as well as highlights some limitations.   
 
2 Literature review   
2.1 Theoretical basis  

The literature on the relationship between innovation and export performance is generally based on the technology gap theory developed by Krugman (1979). The model highlights the importance of innovation as a crucial determinant of international trade and suggests that patterns of trade are determined by a continuing process of innovation and technology transfer. Through product innovation firms increase the variety of the products which are more attractive to customers. This in turn affects the firm’s export performance due to increased competitiveness (Sterlacchini, 2001; Ozcelik and Tamyaz, 2004; Damijan, et al., 2008)  
Following the logic the of Krugman (1979) model it can be asserted that exporting firms have a greater tendency to be more innovative than non-exporting firms and their degree of innovation novelty is expected to be higher. Innovation may take the form of completely new products (new to the market or even to the world) or upgrading of existing products. Higher degrees of product novelty may increase competitiveness of firms in international markets and thus positively affect their export performance, which is an issue largely neglected in the economic literature.  
Alternatively, Melitz (2003) posits that firms have heterogeneous productivity levels and self-select themselves into the export market based on cost reduction and higher productivity level. Caldera (2009) suggests that it is the innovative firms that have the ability to charge a lower price due to a lower marginal cost of production. As Caldera argues, this cost reduction is the result of process innovation. This implies that firms which introduce process innovation in particular are more productive, have lower cost of production and consequently are more competitive in the foreign markets. It might be suggested that firms increase productivity through process innovation but remain competitive and increase their market share by introducing new or significantly improved products.  
Furthermore, the relationship between innovation and export performance may not be unidirectional. Theoretical models on endogenous innovation and growth (Romer, 1990; Grossman and Helpman, 1994) suggest that trade contributes to the expansion of domestic growth and product varieties, indicating that the increase of exports driven by innovation will in turn increase domestic investments in innovation activities. Also, exporting firms may access diverse knowledge and information not available in the domestic market which can foster increased innovation (Salomon and Shaver, 2005). ‘Learning by exporting’ is expected to enhance innovation, especially when firms in laggard TEs such as those in the Western Balkan countries export to more developed countries. Of course, any learning by exporting effect might be reflected in increased innovation activities with a time lag as the newly absorbed knowledge requires some time to be transformed into new products or processes. 
 
2.2 The Impact of Business Environment and Export Performance  

In addition to theories linking export performance to productivity or innovation, the literature (Johanson and Vahlne, 1977; Cooper and Kleinschmidt, 1985; Krasniqi and Desai, 2017) had already suggested that uncertain and non-conducive domestic environment might act as a push factor encouraging firms to shift their attention to exporting. Firms which perceive their domestic environment as having fewer opportunities because of barriers to doing business such as macroeconomic instability, inefficient rule of law, high cost of financing or weak infrastructure, will tend to offset the perceived domestic market risks by exporting their new or significantly improved products to a relatively safer market. 
Business environment also has a significant impact on firms’ strategies, restructuring and behaviour (Becheikh, et al., 2006; Krasniqi and Desai, 2016). This argument is in line with the contingency theory suggesting that an organization is an adaptive system which progresses by reacting to its environment (Lawrence and Lorsch, 1967; Woodward, 1970). At the same time, the uncertain environment may negatively affect the generation of innovation (Teece, 1986). This view has not been considered in the later literature on innovation and export performance relationship (Wakelin, 1998; Sterlacchini, 1999; Roper and Love, 2002; Damijan, et al., 2008; Gashi, et al., 2013). A likely reason why these factors have not been accounted for is that most of the studies in this area have investigated developed economies where business environment is perceived as favourable and is not considered to be an issue. In the specific case of TEs which are still catching up with the developed economies, domestic business environment factors might be crucial to firm’s performance.[footnoteRef:1] As argued by Dana and Dana (2003), funding by the developed economies to post-communist societies has resulted in the improvement of the infrastructure, but what transition economies need to improve is a legal framework that creates an optimal level of regulation and government intervention, which is society-specific. Improvement of the institutional environment creates opportunities for an easier access to foreign markets and the development of internationally oriented entrepreneurs (Ratten, et al., 2017). In the business environment context, institutional reforms of TEs are an important factor in their development in general and their export performance in particular.  [1:  The World Bank Doing Business (2012) report ranks most of the TEs behind the developed economies in terms of their domestic business environment. The “Doing Business Project”, launched in 2002, provides objective measures of business regulations and their enforcement across 185 economies. ] 

The market oriented reforms in TEs and the stage of transition in the countries under consideration are discussed in the next section.    

      2.3 Stages of Transition Reforms and Export Performance  

Although the former socialist countries in CEECs began the process of transition in the 1990-91 period, their initial conditions and patterns of development were not the same. They have all gone through similar phases of institutional and market-oriented reforms but at different points in time. Aiming to achieve a faster transition, they mainly followed the bing-bang approach that aimed for fast liberalisation of prices and privatisation of state firms (Kayak and Dana, 2013). Nevertheless, various authors (Holger 1999; Damijan, et al., 2015: among others) have highlighted the differences between these countries based on their progress to higher stages of transition. Damijan, et al. (2015) argue that high export growth in absolute and relative terms has made export performance an outstanding feature of the transition process and the process of integration of CEECs in the EU. Havlik, et al. (2001) emphasize that the competitive position of CEECs has generally improved in comparison to other non-EU competitors through their supply capacity. The low labour cost in the early stage of transition (Havlik, 2000) and the modification of export structure towards goods with higher value added (Damijan, et al., 2015) at later stages of transition increased their market shares on foreign markets, especially in the EU-15. 
The magnitude and significance of the factors affecting export performance is expected to vary between different stages of transition. The point made by Teece (1986) that the uncertain conditions under which firms may utilise the returns from innovation is a critical factor for innovation decisions becomes relevant. In general, the uncertainty about the future course of events in the early transition was bound to negatively affect the generation of innovation. TEs also lacked a strong infrastructure for innovation such as raising capital, hiring personnel or gaining knowledge of customer demand (Sofka and Grimpe, 2009). As Gurau and Dana (2010) argue, in the early transition the labour market was characterised by the availability of well-qualified specialists in some technical domains, but with a significant shortage of professionals prepared for a free-market economy. Therefore, firms could only engage in upgrading their products and processes mainly based on cost reduction rather than increasing the quality of products because of the limited access to advanced technology and R&D capacities. Nevertheless, as they progressed to higher stages of transition, the relevance of these obstacles gradually decreased or disappeared. The evidence suggests that the average quality of goods produced by firms in CEECs has increased and competition strategy has moved to quality rather than price competition (Benkovskis and Worz, 2012). At the same time, the nature of innovation activities has also changed, from minor upgrades and differentiation of traditional products based on low cost and low prices (Damijan, et al., 2015) to higher level product and process innovation aimed at quality improvements. 
The quality of institutions, an important feature of the transition process, has been shown to be an essential factor in growing export performance (Rodrik, et al., 2004; Damijan, et al., 2015). Kaminski, et al. (1996, p.46) argue that “…establishment of market-supporting institutions was perhaps the single most important factor determining foreign trade performance over the transitional period”. Further, Damijan et al. (2013) suggest that those CEECs which are more ambitious in their on-going structural reforms and the building of a stable institutional setup are more successful in fostering export growth. Gurau and Dana (2010) argue that most of the business barriers, such as bureaucracy, corruption, inflation, economic instability, lack of legal enforcement and lack of supporting services show a decreasing tendency in the later stages of transition. As Kayak and Dana (2013) emphasize, the delays in the transition process are larger in countries where the ability of people to adapt is slower than the pace of institutional reforms. In general, the relationship between firm’s innovation and export performance in TEs is likely to vary in different stages of transition. The next section reviews literature on the determinants of export performance at the firm level.  

             2.4 Determinants of export performance at the firm level  

This section reviews the literature on factors affecting export performance at the firm level.  
 	Innovation activities. Innovation is found to have a positive and significant impact on the export performance in developed economies (Wagner 2001 for Germany), (Wakelin, 1998; Roper and Love, 2002; Higon and Driffield, 2011 for the UK) and (Sterlacchini, 1999; Sterlacchini, 2001 for Italy) as well as developing (Anh, et al., 2009) and transitional countries (Halpern and Muraközy, 2012). For the UK, Pickernell, et al. (2016) found that the focus of SMEs on innovation is positively linked to their exporting, while, using the number of innovations as the measure of innovation activities, Wakelin (1998) has shown that innovating and non-innovating firms in the UK are significantly different in terms of both probability of exporting and the level of exports. Some authors have found that only product innovation, but not process innovation, exerts a significant and positive impact on export performance (Becker and Egger, 2007; Cassiman and Golovko, 2007). Other authors have used R&D intensity, the input measures of innovation activities, though this may provide misleading results as not all innovation inputs are converted to output (Brouwer and Kleinknecht, 1996; Roper and Love, 2002; Gerguri-Rashiti, et al., 2017). In this study, we use innovation output indicators as measured by product and process innovation, which provide a more direct effect of firm’s actual innovation activities, and as Gerguri-Rashiti, et al. (2017) indicate, also a direct effect on firms’ commercial success.
For TEs, innovation is considered one of the key factors to enhance competitiveness of firms in international markets (Kurtishi-Kastrati, et al., 2016). For the case of Slovenia, Damijan, et al. (2008) found a positive impact of innovation on firms’ export intensity. Similar findings were reported for all TEs by Gashi, et al. (2014). However, their analysis did not control for either the moderating effect of transition reforms stage or the impact of the degrees of product novelty on export performance. In general, the impact of innovation on export performance is expected to be positive.  
Business environment factors. As discussed previously in section 2.3, uncertainty and non-conducive business environment might on the one hand deter investment in innovation and, on the other hand, act as a mechanism pushing firms towards exporting as a risk balancing mechanism. Jalali (2012) found that political and economic conditions are found either to impede or to facilitate exporting. Faruq (2011) emphasizes that an increased quality and effectivity of the rule of law institutions and the government can positively impact export growth. Furthermore, he finds that improvement in the institutional related factors can as well have a positive effect on the increase of export price of the manufactured products. Damijan, et al. (2015) suggest that the real exchange rate, reflecting the macroeconomic environment of a country, is an important institutional variable affecting export performance. Uncertain domestic environment is found to have a positive impact on the export performance amongst Greek entrepreneurs (Dimitratos, et al., 2004). Higon and Driffield (2011) found that UK SMEs are more likely to shift their emphasis to exports if they perceive domestic competition to be an important barrier to their business. Besedes (2011) finds that the economic risk of a country matters to domestic exporters, indicating that firms located in countries with higher economic risk tend to export to countries with lower economic risk.    
Nordas and Piermartini (2004) among others (see also Limao and Venables, 2001; Francois and Manchin, 2007) find that the quality of infrastructure has a positive impact on export performance. This is self-evident as better road infrastructure reduces the cost of transport, whereas a better communication system is expected to improve the efficiency of communication between trade partners. As Dana (2017) argues, low-cost telecommunications and better transportation have contributed to a higher tendency to export by all firms. The BEEPS dataset used in this paper provides information on business environment indicators based on the perceptions of firms’ managers.  
Human capital. The quality of a firm’s stock of human capital is expected to affect its productivity, innovativeness and its export performance. One measure of this quality often used in the literature is the share of employees with higher education in total number of employees. Some authors have found a positive relationship between higher educated employees and export performance (Wakelin 1998; Wagner, 2001; Higon and Driffield, 2011) whereas others have reported negative relationships (Willmore, 1992; Ramstetter, 1999). Gashi, et al. (2014) found a positive impact for the proportion of employees with university degree and while controlling for the proportion of skilled employees. 
Foreign ownership. Being part of an international group can create advantages for firms in accessing resources such as finance, physical or human capital, advanced technology, better management practices, and better branding, marketing, and distribution (Roper, et al., 2006; Krasniqi and Mustafa, 2016). Ramstetter (1999) suggests that multinational companies are more efficient in export markets as they tend to have better access to advanced production and technology and have better marketing networks and cooperation with international companies. Empirical results support the view that foreign owned firms are better export performers (Correa, et al., 2007; Du and Girma, 2007).  
Networking. Among other potential factors, the literature on export performance emphasizes the role of external linkages or networking. Membership in trade associations is found to foster a firm’s export performance (Higon and Driffield, 2011; Gashi, et al., 2014). The evidence suggests that the limited access to information sources in the international markets and networks with businesses abroad might act as an obstacle to export performance (Rogers, 2004).  
Knowledge spillover effects. Several types of knowledge spillover have been shown to affect firms’ export performance. The agglomeration effect or the presence of exporters in the same region or industry is suggested to have a positive relationship with the industry share of exports (Lovely, et al., 2005; Greenaway and Kneller, 2008). Firms located in urban areas have been found to have significantly better export performance than their counterparts in non-urban areas (Antonietti and Canielli, 2008). Due to higher interactions between businesses and academic and scientific institutions, the proximity to large cities and urban areas can lead to knowledge sharing and improved productivity at firm level.   
	Learning by importing is another type of knowledge spillover. If firms import some of their inputs, they will get more knowledge about state of technology and the products available in the international markets. Through their contacts with international suppliers, firms are expected to learn by importing and in turn might increase their export performance. Coe, et al. (1997) found that knowledge spillover arising from R&D activities in advanced countries have a significant impact on less developed countries, thus suggesting a knowledge spillover through trade relations. Drawing on BEEPS data, Gashi, et al. (2014) found a positive and significant impact of import intensity on export performance of firms in CEECs. In addition, the production of innovation at the sector level is found to improve the probability of exporting by all firms, both innovative and non-innovative (Wakelin, 1998). Ramadani, et al. (2017) finds that the knowledge spillovers have positive influence on the performance of firms in Balkan countries. The positive impact of knowledge spillover is expected to be larger in higher stages of transition reforms, since at higher stages of developing a full market economy firms are likely to have higher absorptive capacity for absorbing the new knowledge.   
		Firm size. In most studies (e.g., Wakelin, 1998; Sterlachini, 1999; Roper and Love, 2002) the effect of firm size is found to be positive but non-linear. Verwaal and Donkers (2001) indicate that smaller firms may be more risk-averse, due to the lack of information and relatively greater impact of failure compared to larger firms. As larger the firms are they may have better access to various sources of finance (Ratten, 2006). As a result, larger firms are able to use benefits of specialization in order to reduce the cost of their export operations and have better export performance. However, as firms become larger, they might prefer to enter export markets through foreign direct investments rather than exports (Cassiman and Martinez-Ros, 2007), suggesting a bell-shaped relationship between size and export performance.  
Age of the firm. The firm’s age as a proxy for its experience is also expected to affect export performance. For example, Dean, et al. (2000) and Lado, et al. (2004) report a significant and positive relationship between the firm’s age and its export performance. Similarly, to the firm size effect, as firms get older and more experienced, they might accumulate more knowledge and enter exporting markets in other ways, such as through FDIs (BarbaNavaretti and Venables, 2004, p. 139; Krasniqi and Kutllovci, 2008). 
GDP per Capita. Lee and Huang (2002) argue that economic growth as a demand side factor promotes exports. Although one would expect that higher income or higher GDP per capita would increase domestic demand, and thus may decrease export. On the other hand, Lee and Huan argue that in growing economies, industries may grow in terms of innovation, human capital and the capacity to absorb knowledge, which enables them to have better export performance. 
 
3 Research Methodology 
3.1 Sample and data  

This paper uses the Business Environment and Enterprise Surveys (BEEPS) database undertaken jointly by the European Bank for Reconstruction and Development (EBRD) and the World Bank in many countries. The focus is on the dataset related to three rounds of surveys in years 2002, 2005 and 2008 in 29 transition economies. Each survey is conducted in a random sample of around 30,000 firms and contains questions regarding the innovation activities of firms as well as the perceived impact of business environment factors. As explained by the EBRD, the survey examines the quality of the business environment through a wide range of interactions between firms and the state. The sample is selected randomly from the population of firms in manufacturing and services (including trade sector) and designed to be as representative of the population as possible. The sample is distributed between at least two major industrial regions within each country. The sectorial composition of firms in the survey is on the basis of different sectors’ contribution to GDP of the country. The sample is stratified to ensure that at least ten percent of firms in each country to be in the following categories: small, large, and foreign owned, and exporting.  
Since BEEPS surveys are repeated each three years in random samples of companies, it is possible to pool them and work with a larger sample, provided that the questionnaires in respective surveys have a common methodology and contain the same questions. Wooldridge (2006, p.10) emphasizes that pooling of random samples drawn in different time periods produces independently pooled cross sections which increases the sample size and enables getting more precise estimators and more powerful test statistics. Since the investigation of TEs is based on their reforming stage and involves splitting the sample into three sub-samples, the number of observations in each sub-sample would be rather small to have robust results if we were to rely on individual surveys. However, the relevant questions of interest are similar only for BEEPS2002 and BEEPS2005, whereas some of the questions of interest for this research were excluded in BEEPS 2008. Therefore, BEEPS2002 and BEEPS2005 are pooled together, and hereafter will be referred to as POOLED2 dataset, while the three datasets (the previous two plus BEEPS 2008) are also pooled together and hereafter will be referred to as POOLED3 dataset.  
 
3.2 Definition of stages of transition   

In its annual Transition Report, the EBRD produces annual assessment of ‘progress in transition reforms’ for different aspects of reforms for all countries using its own methodology based on the judgement of its economists. A simple average of these indicators is constructed, as the transition index, to measure the overall level of reforms in each country for each year. Several authors have used these indices for the purposes of ranking of institutional reforms in different countries (e.g., Falceti et al., 2005).[footnoteRef:2]  [2:  EBRD provides annual numerical indices for a range of reforms in transition economies. Scores assigned to reform levels range from 1 to 4+. The lowest score represents no or little change from planned or centralized economy, whereas the highest scores represent advanced reforms and a situation similar to established market economies. The scores are based on the EBRD classification system, originally developed in the 1994 Transition Report and refined and amended in subsequent reports. “+” and “-” ratings are treated by adding 0.33 and subtracting 0.33 from the full values. ] 

The specification of the stages of transition follows EBRD’s transition gap scores.[footnoteRef:3] Based on these scores indicating the thresholds of each stage, three clusters of countries are identified (fast, medium and slow reformers). Fast reforming countries are considered countries which score above 3.7 on the EBRD transition index, or countries with a small to negligible transition gap covering scores of 4-, 4 and 4+. Medium reforming countries are those scoring from 3 to 3.7, or countries with a medium to small transition gap, whereas slow reforming countries are those with a large to medium transition gap, with scores less than 3 in the overall transition index. Using this methodology, the transition countries under consideration fall in three clusters presented in the Table 1.   [3:  EBRD also identifies thresholds which identify the transition gap towards a fully reformed market economy. According to EBRD (2012), the transition gaps and their indices are set as follows: Large gap, from 1 to 2+ ; Medium gap, from 2+ to 3+ ; Small gap, from 3+ to 4 and Negligible gap 4+. In order to test the sensitivity of the results to these thresholds, we have repeated this exercise with slightly different thresholds. The results, not reported here, are broadly similar to the estimates reported in section 4. 
 ] 

 
 
TABLE 1 ABOUT HERE 
 
It is clear from the above table that with few exceptions, the clusters of countries in different stages of transition have remained unchanged. A few countries have managed to speed up their reforms and move from the slow to medium some reforming stage or from medium to fast reforming stage over the three periods. 
 
3.3 Model and variables   

The investigation of the export performance at the firm level has generally been addressed in a twofold approach, examining both the decision to export (export propensity) and the amount exported (export intensity) by a firm (Wakelin, 1998; Sterlacchini, 1999 and 2001; Roper and Love, 2002; Ozcelik and Tamyaz, 2004). As Gashi, et al. (2014) argue, export behaviour is determined by the interplay of explanatory factors which mainly affect productivity level and the fixed costs, with same factors affecting both the firm’s export propensity and export intensity. The inclusion of exporters and non-exporters in a joint model is made possible by the nature of the available data. The firm level survey includes both exporters and non-exporters, with a proportion of firms having reported 0 percent for exports. According to Wooldridge (2006, p.598) in cases when there is a population distribution spread out over a range of positive values, but with a considerable proportion of observations being 0, undertaking OLS estimation would lead to negative predictions for some of the firms. When the optimal value of a variable is zero (in this case exports) for a nontrivial fraction of firms, the Tobit model becomes the appropriate estimation model. Export performance is expressed as a function of the firm’s internal and contextual factors which are further specified in the following section (Ozcelik and Tamyaz, 2004; Higon and Driffield, 2011, Gashi, et al., 2014). 
 
The Tobit model of export performance can be expressed as:

			(1)






can be observed only through the latent variable in cases when its value is positive (> 0), but when ≤ 0, the dependent variable cannot be observed.is the vector of independent variables, i the coefficients of the variables and the intercept, and  is the error term with a normal and homoskedastic distribution and a linear conditional mean (Wooldridge, 2006, p. 596). The dependent variable in the model is the proportion of sales coming from exports (the sum of direct and indirect export sales divided by total sales) expressed in percentages. The main independent variables are innovation output measures and business environment related factors. New products, upgraded products and process innovation are used as three measures of innovation (all in the form of dummies). The dummies take the value of one if firms have introduced any new products or processes or has upgraded existing products in 36 months prior to the survey, otherwise zero. While information on product innovation is available in all survey rounds, that on process innovation is available only in BEEPS 2002 and BEEPS 2005 datasets. The two-way relationship between innovation and export performance as hypothesised by the new growth theory (Grossman and Helpman, 1994) will not be a problem here because the innovation variable is a lagged value reflecting the introduction of innovation (both product and process) 36 months prior to the survey, whereas export intensity is given for the current survey period.  
The surveys contain questions on a large number of business environment obstacles. These obstacles have been put into four main groupings and dummy variables have been constructed on the basis of the perception of entrepreneurs.[footnoteRef:4] The four group of variables are macroeconomic instability (consisting of indicators for inflation, exchange rate or uncertainty about regulatory policies), infrastructure (consisting of indicators for telecommunication, transportation or electricity indicators), access to finance (consisting of indicators for cost of finance or access to finance indicator), and the weakness of the rule of law (consisting of indicators for anticompetitive behaviour and unfair competition by competitors).[footnoteRef:5]  [4:  Business environment indicators are ranked on likert scale from 1 to 4, as responses to the question: “Can you tell me how problematic are these different factors for the operation and growth of your business”. Response ranking scales are as follows: 1 – No obstacle; 2 – Minor obstacle; 3 – Moderate Obstacle; 4 – Major Obstacle. In BEEPS 2008, a fifth ranking scale, 5- Very severe obstacle, was added.  ]  [5:  For each variable, the dummy takes a value of 1 if one of the constituent indicators is considered a major obstacle, while other indicator/s are at least considered as moderate obstacles to firm’s business operations. In POOLED3 dataset, contain all three survey rounds, infrastructure variable is constructed by combining only transport and telecommunication indicators; the weakness of rule of law is indicated only by anticompetitive practices of competitors; and macroeconomic instability was not included in the questionnaire.  ] 

Table 2 reports detailed description of variables used in the estimation process and their descriptive
statistics for all three rounds of the survey. 
 
 
TABLE 2 ABOUT HERE 
 	 
 
4 Findings  

This section discusses estimation diagnostics and the estimated model for each dataset and each stage of transition reforms.  
 
4.1 Estimation Diagnostics  

To test for the appropriateness of the Tobit model, the informal test suggested by Wooldridge (2006) has been undertaken. Coefficients from Tobit estimates have been divided by Tobit sigma and then compared with coefficients from a Probit estimation. Insignificant differences between the two suggest that same factors influence both the propensity to export and export intensity of firms in TEs. Second, following Wooldridge (2006), the Chow test is used to check for the homogeneity between subsamples in the pooled datasets. Its results indicate that there are no structural differences between subsamples in the pooled datasets.[footnoteRef:6] Third, to test the rationale for splitting the overall sample into subsamples based on the transition stage, an F-test is undertaken. At a 1 percent level of statistical significance, there is sufficient evidence to reject the null hypothesis that the parameters of the three groups are the same, thus supporting the rationale for splitting the survey data into three subgroups o fast, medium, and slow reforming countries. Fourth, there is no correlation problem between independent variables (See the correlation matrix in Table A1 in the Appendix). Finally, the specification issue arising from the use of aggregate variables (country or sector) in a micro model has been addressed. This is because the sectorial knowledge spillovers and GDP per capita are included in the estimated model at the sector and country level, empirical estimation requires caution when specifying the model due to potential sector level and country level invariant effects. Here, as Moulton (1990) emphasises, standard errors have to be adjusted in order to avoid errors in variables, omitted variable bias and even aggregation issues. Standard errors have been adjusted by controlling for sectorial clusters, whereas invariant country effects are controlled by including country dummies in the Tobit estimation for both pooled estimations.   [6:  There is insufficient evidence to reject the null hypothesis that the parameters of one dataset are equal to parameters of the other dataset. ] 

4.2 Estimation Results 

The Tobit model has been estimated for the two datasets (POOLED2 and POOLED3), with three sub-samples each. Table 3 shows the results of these estimations. Of course, as Wooldridge (2002, p.527) points out, the coefficients in Tobit estimations cannot be directly interpreted and, for this reason, the unconditional marginal effects have been produced and presented in Table A2 in the Appendix. Here we will discuss the findings only in terms of sign and significance. To identify the impact of individual variables on export performance, Table A2 should be consulted.  
 
 
TABLE 3 ABOUT HERE 
 
 
In general, the sign and significance estimated coefficients are in accordance with a priori expectation and consistent between different datasets, indicating the robustness of these results. Given that the results for the two datasets (POOLED2 and POOLED3) are largely the same, we discuss the results for only one of them. 
Innovation related variables.  Results from the estimations using the three-survey database (POOLED3) support the hypothesis that new products, and also upgraded products, have a significant impact on firm export performance. Unconditional marginal effects (Table A2 in the Appendix) increase slightly in higher stages of transition. The marginal effects also show that the impact of this factor is fairly small (between 2.4 to 3.9 percent between lower transition and higher stages of transition). The coefficients are also higher for new products than for upgraded products. In line with other studies (Becker and Egger, 2007; Cassiman and Golovko, 2007) process innovation appear to be significant only in medium transition stage. 
In general, it seems that the impact of innovation on export performance is moderated by the stage of transition reforms. As countries move to higher stages of transition to a market economy, the introduction of new products becomes a more significant factor affecting their export performance. This is in line with the suggestion of Damijan, et al. (2015) that by changing towards goods with higher value added, CEECs have increased their share of foreign markets. But in the early stages of transition, as Lall (2000) argues, they might be more likely to rely on cost reducing strategies. Hence, public policies in CEECs should support innovation related processes which lead to introduction of new products by firms, especially in countries at a more advanced stage of transition.  
Because the comparison of results across different estimations is not straightforward, for a robustness check and to provide additional confirmation on the comparative effects of innovation on export performance across the stages of transition, we undertake an alternative Tobit estimation for the whole sample using an interaction term combining the innovation related variable and a stage of transition variable. For the latter we use both the EBRD transition index with scores ranging from 1 to 4.3. and, alternatively, as a categorical variable expressing the transition stages as per the three respective transition groupings defined earlier in this chapter: 1 for Laggard; 2 for Medium; and 3 for the Advanced stage of transition. To explore the effect of the interaction terms we calculate Tobit unconditional marginal effects of innovation variables on export performance per each stage of transition using the “margins” command.  
The Tobit unconditional marginal effects show that, when interacting innovation related variables with the stage of transition, the effect of innovation related variables (newprod and upprod) increases across the stages of transition and their size is similar to the estimated effects for the three groupings of countries separately (laggard, medium and advanced reforming countries), confirming the robustness of our findings (comparative results across subsamples) and the chosen estimation approach (For the sake of brevity, we present the graphical presentation of the marginal effects, ‘marginsplot’, in Appendix A3, Figures A3.1-A3.5).  
Business environment related factors. The impact of different business environment factors is different. The weak rule of law has a negative effect on export performance in medium and fast reforming TEs but macroeconomic instability, as explained earlier, can encourage firms in countries at higher stages of transition to shift their emphasis on foreign markets and improve their export performance. Access to finance is insignificant in some specifications but also positive in two specifications. The infrastructure variable is insignificant in all regressions.[footnoteRef:7]  [7:  In a separate specification, business environment obstacle are interacted with innovation indicators but the interaction terms appears insignificant in all estimations, which indicates that business obstacles have the same effect on innovators and non-innovators. Because the interaction term was not show significant, the results are not reported.  ] 

Human capital related indicators. The share of employees with university degree or higher has a significant positive impact in all stages of transition and all specifications. However, the share of skilled employees appears significant only in the higher stage of transition. This implies that the effectivity of skilled employees, as well as the quality of professional education, increases when countries reach higher level of transition reforms. 
Networking and Knowledge Spillover related variables. Being member of a business association shows a significant and positive impact on export performance in all stages of transition. Similarly, sectorial knowledge spillover appears positive and statistically significant in all specifications. Knowledge spillover from imports too is significant and positive in all stages of transition. These findings are in line with previous research that firms benefit from innovation activities in their sector (Wakelin, 1998; Roper and Love, 2002). Location in large cities and the capital (or agglomeration economies) is mostly insignificant and in two specifications negative and significant. It seems that firms located in large and capital cities may have more access to their local market and might be less inclined towards export markets. Finally, in line with the previous research (Correa, et al., 2007; Du and Girma, 2007), the impact of foreign ownership appears positive and statistically significant in all stages of transition. 
In terms of control variables, firm size shows to be significant and positive, as expected, in almost all transition stages, whereas its squared value is negative and statistically significant. This outcome suggests an inverse U-shaped relationship between size and export performance in all stages of transition. The same inverse U-shaped relationship, though somewhat weaker, is found for age. These results support the view that when firms grow bigger or become more experienced then they might choose alternative methods of entry into foreign markets (e.g. FDI). In terms of domestic demand factors, the paper finds that an increase of GDP per capita has a negative and statistically significant effect on export only in the slow transition stage. The opposite effect of GDP per capita is found for fast growing countries. The findings indicate that the argument of Lee and Huang (2002) is partially supported and depends on the stage of development in a country.  
 
5 Conclusion and implications  

Drawing on the BEEPS cross-section data for the years 2002, 2005 and 2008, this paper highlighted the factors affecting export performance of firms in TEs going through three stages of transition reforms. Empirical findings indicate that the impact of some explanatory factors differs in the three stages of transition. This in turn suggests that generalisation of results of empirical studies on export performance to countries at different stages of transition may be inappropriate. There is no universal recipe for transition economies, but export performance depends on the context which differs at different stages of transition. Thus, policymakers should take into account that the effect of each individual explanatory factor on firm’s export performance can vary across different stages of transition. 
Innovation activities, measured by the introduction of new and upgraded products/services were shown to have a positive and significant impact on export performance, more strongly at higher stages of transition. The effect was somewhat stronger for new products rather than an upgraded product, i.e., the degree of product novelty seems to be important. On the other hand, process innovation seems to be an important factor only in the intermediate stage of transition. Findings imply that in countries at more advanced stage of transition, governments should facilitate the introduction of product innovation at the firm level by designing incentive based mechanisms that will increase the engagement of firms in the introduction of new products. On the other hand, facilitating the introduction of incremental innovation or supporting firms to upgrade their products is likely to be effective in countries lagging behind with transition reforms.  
In terms of uncertainty in the business environment, if firms perceive that there is macroeconomic instability, in countries at high transition stage, then they tend to export more, as a risk shifting mechanism. On the other hand, other business environment factors such as the weakness of the rule of law exert a negative and significant impact on firm’s export performance in countries at medium and high stage of transition. In slow reforming countries, these factors are likely not to have a significant impact of firms’ exports. Furthermore, the quality of the infrastructure does not seem to have a significant impact on export performance. While the business environment factors do not seem significantly important to slow reforming countries, a particular attention to these related factors should be given by policymakers in the medium and high reforming countries.  
In terms of human capital related factors, the impact of university education is positive in all specifications while the impact of employee skills becomes significant only at higher stages of transition. This implies that governments should facilitate the improvement of higher education in transition countries, and support vocational education when countries advance with transition reforms.  
There are productivity spillovers from networking, being in an industry with more innovative firms and importing inputs from abroad no matter of the stage of transition. Similarly, and in line with previous findings, the share of foreign ownership is found to have a significant and positive impact in all specifications and through all stages of transition. In this regard, facilitating sectoral technological spillovers and firms’ access to information on international markets, and encouraging foreign investment should be undertaken in all transition economies throughout the whole transition period. 
Larger and more experienced firms are likely to have better export performance though the relationship is a non-linear one, an inverted U-shaped throughout all transition stages. In terms of the demand side factors, the effect of GDP per capita on firm’s export performance is dependent on the degree of transition reforms. An increase of GDP per capita in slow reforming countries is likely to decrease firm’s exports but has a contrary effect in higher reforming countries.  
Finally, the paper has some limitations. The BEEPS data is based on subjective opinions of firm managers, which requires cautious interpretation. Notwithstanding, the large number of observations tends to increase the precision of results. Second, as this study draws on cross section data, it does not capture dynamic lagging effect of innovation on export performance. Future studies should consider using panel data and controlling for the impact of institutional quality on export performance of firms. 
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 Tables and figures  

 
Table 1. Transition Economies by the stage of transition  
	  
	Transition Economies by the stage of transition for years 2002, 2005 and 2008.  

	Transition Stage 
	2002 
	2005 
	2008 

	SLOW 
reforming 
	Azerbaijan, Belarus, 
Bosnia and Hercegovina, Montenegro, Serbia, 
Tajikistan, Turkmenistan, Uzbekistan 
	Azerbaijan, Belarus, 
Bosnia and Hercegovina, Montenegro, Serbia, 
Tajikistan, Turkmenistan, Uzbekistan 
	Azerbaijan, Belarus, 
Tajikistan, Turkmenistan, Uzbekistan 

	MEDIUM 
reforming 
	Albania, Armenia, 
Bulgaria, Croatia, 
Georgia, Kazakhstan, 
Kyrgyz Republic, Latvia, 
Macedonia, Moldova, Romania, Russian 
Federation, Slovenia, Ukraine 
	Albania, Armenia, 
Bulgaria, Croatia, Georgia, 
Kazakhstan, Kyrgyz 
Republic, Macedonia, 
Moldova, Romania, 
Russian Federation, Slovenia, Ukraine 
	Albania, Armenia, Bulgaria, 
Bosnia and Herzegovina, 
Croatia, Georgia, 
Kazakhstan, Kyrgyz 
Republic, Macedonia, 
Moldova, Mongolia, 
Montenegro, Romania, 
Russian Federation, Serbia, Slovenia, Ukraine 

	FAST reforming 
	Czech Republic, Estonia, Hungary, Lithuania, 
Poland, Slovak Republic 
	Czech Republic, Estonia, 
Hungary, Latvia, Lithuania, Poland, Slovak Republic 
	Czech Republic, Estonia, 
Hungary, Latvia, Lithuania, Poland, Slovak Republic 


Source: Authors’ own classification based on EBRD Transition Indices. 
 
 
 
 
 





 
 
 
Table 2. Description of Variables and Descriptive statistics BEEPS 2002 / BEEPS 2005 / BEEPS 2008 
	Variable 
	Description of the variable 
	Dataset 
	Obs 
	Mean 
	Std. Dev. 
	Min 
	Max 
	Missing % 

	Dependent variable 
	 

	expint 
 
	Percentage share of exports in total sales   
	BEEPS2002 
	6122 
	10.97 
	24.87 
	0 
	100 
	0.50 

	
	
	BEEPS2005 
	9085 
	9.97 
	24.00 
	0 
	100 
	0.14 

	
	
	BEEPS2008 
	10542 
	9.92 
	24.68 
	0 
	100 
	0.31 

	Innovation related factors 
	 

	newprod 
  
	Dummy - if the firm has developed a new product line/service in the last 36 months 
	BEEPS2002 
	6119 
	0.39 
	0.49 
	0 
	1 
	0.55 

	
	
	BEEPS2005 
	9098 
	0.35 
	0.48 
	0 
	1 
	0.00 

	
	
	BEEPS2008 
	10517 
	0.55 
	0.50 
	0 
	1 
	0.55 

	upprod  
  
	Dummy - if the firm has upgraded an existing product line/service in the last 36 months 
	BEEPS2002 
	6116 
	0.52 
	0.50 
	0 
	1 
	0.60 

	
	
	BEEPS2005 
	9098 
	0.51 
	0.50 
	0 
	1 
	0.00 

	
	
	BEEPS2008 
	10460 
	0.74 
	0.44 
	0 
	1 
	1.09 

	procinn 
  
	Dummy - if the firm has acquired new 
production technology in the last 36 months 
	BEEPS2002 
	6115 
	0.30 
	0.46 
	0 
	1 
	0.62 

	
	
	BEEPS2005 
	8987 
	0.33 
	0.47 
	0 
	1 
	1.22 

	Business environment related factors 
	 

	infrastructure 
	Dummy-  if infrastructure is considered a major obstacle 
	BEEPS2002 
	5993 
	0.04 
	0.19 
	0 
	1 
	2.60 

	
	
	BEEPS2005 
	7508 
	0.04 
	0.19 
	0 
	1 
	2.34 

	
	
	BEEPS2008 
	9880 
	0.08 
	0.28 
	0 
	1 
	3.26 

	accessfin 
	Dummy - if cost of financing or access to financing is considered a major obstacle  
	BEEPS2002 
	5683 
	0.11 
	0.32 
	0 
	1 
	7.64 

	
	
	BEEPS2005 
	7206 
	0.10 
	0.31 
	0 
	1 
	6.27 

	
	
	BEEPS2008 
	9881 
	0.28 
	0.45 
	0 
	1 
	3.25 

	weaklaw 
	Dummy-  if weakness of rule of law is considered a major obstacle 
	BEEPS2002 
	5807 
	0.26 
	0.43 
	0 
	1 
	5.62 

	
	
	BEEPS2005 
	7163 
	0.26 
	0.43 
	0 
	1 
	6.83 

	
	
	BEEPS2008 
	9903 
	0.29 
	0.45 
	0 
	1 
	3.04 

	 
macobst 
 
 
	Dummy-  if 
macroeconomic 
instability in terms of inflation / exchange rate or uncertainty about regulatory policies is considered a major obstacle  
	BEEPS2002 
	5929 
	0.44 
	0.49 
	0 
	1 
	3.64 

	
	
	BEEPS2005 
	7344 
	0.34 
	0.47 
	0 
	1 
	4.47 

	Human capital related factors 
	 

	uni 
	
	BEEPS2002 
	6022 
	33.39 
	31.76 
	0 
	100 
	2.13 

	  
	Percentage share of employees with some university education or higher  
	BEEPS2005 
	8931 
	28.22 
	29.35 
	0 
	100 
	1.84 

	
	
	BEEPS2008 
	10084 
	25.80 
	26.43 
	0 
	100 
	4.64 

	skilled 
  
	Percentage share of skilled employees in the workforce 
	BEEPS2002 
	6064 
	45.92 
	30.85 
	0 
	100 
	1.45 

	
	
	BEEPS2005 
	8979 
	49.51 
	31.15 
	0 
	100 
	1.31 

	Networking and knowledge spillover 
	
	
	
	
	
	
	 

	busass 
  
	Dummy - if the firm is member of a business association 
	BEEPS2002 
	6153 
	0.39 
	0.49 
	0 
	1 
	0.00 

	
	
	BEEPS2005 
	9098 
	0.37 
	0.48 
	0 
	1 
	0.00 

	businf 
  
	Dummy-  if  membership of a business association is considered critical for information and/or contacts on international product and input markets 
	BEEPS2002 
	5936 
	0.07 
	0.26 
	0 
	1 
	3.53 

	
	
	BEEPS2005 
	8723 
	0.08 
	0.28 
	0 
	1 
	4.12 

	impint 
  
	Percentage share of inputs imported 
	BEEPS2002 
	5798 
	17.09 
	31.98 
	0 
	100 
	5.77 

	
	
	BEEPS2005 
	8854 
	15.31 
	30.44 
	0 
	100 
	2.68 

	largecity  
  
	Dummy-  if the firm is located in the capital city or a city with more than 250,000 inhabitants  
	BEEPS2002 
	6153 
	0.51 
	0.50 
	0 
	1 
	0.00 

	
	
	BEEPS2005 
	9098 
	0.53 
	0.50 
	0 
	1 
	0.00 

	
	
	BEEPS2008 
	10575 
	0.51 
	0.50 
	0 
	1 
	0.00 

	forown  
  
	Percentage share of equity owned by foreigners  
	BEEPS2002 
	6153 
	12.40 
	30.02 
	0 
	100 
	0.00 

	
	
	BEEPS2005 
	9098 
	9.05 
	26.42 
	0 
	100 
	0.00 

	
	
	BEEPS2008 
	10448 
	7.96 
	25.06 
	0 
	100 
	1.20 

	sectorspill 
	Proportion of innovative firms in each sector 
	BEEPS2002 
	6153 
	0.63 
	0.18 
	0 
	1 
	0.00 

	
	
	BEEPS2005 
	7688 
	0.63 
	0.17 
	0 
	1 
	0.00 

	
	
	BEEPS2008 
	10059 
	0.78 
	0.13 
	0 
	1 
	1.51 

	Control Variables 
	
	
	
	
	
	
	 

	size  
  
	Number of full time employees 
 
	BEEPS2002 
	6122 
	139.48 
	498.23 
	2 
	9960 
	0.50 

	
	
	BEEPS2005 
	9097 
	100.99 
	357.14 
	2 
	9900 
	0.01 

	
	
	BEEPS2008 
	10468 
	115.10 
	545.30 
	0 
	37772 
	1.01 

	age  
  
	Years a firm has been in operation 
	BEEPS2002 
	6153 
	14.70 
	18.70 
	3 
	202 
	0.00 

	
	
	BEEPS2005 
	9090 
	15.55 
	17.46 
	4 
	180 
	0.09 

	
	
	BEEPS2008 
	10326 
	13.60 
	13.66 
	0 
	183 
	2.35 


Source: Authors’ own calculation, BEEPS data. 
 















   
Table 3. Estimation of the Tobit model 
	 Dataset 
	POOLED2 (2002/2005) 
	POOLED3 (2002/2005/2008) 

	  
	Transition stage 
	Transition stage 

	VARIABLES 
	SLOW 
	MEDIUM 
	FAST 
	SLOW 
	MEDIUM 
	FAST 

	 Innovation related factors 
	  
	  
	  
	  
	  
	  

	newprod 
	4.007 
	3.767 
	8.358*** 
	9.280** 
	11.66*** 
	12.827*** 

	  
	(5.823) 
	(2.337) 
	(3.058) 
	(4.648) 
	(2.018) 
	(2.691) 

	upprod 
	6.983*** 
	5.540** 
	4.923** 
	3.798 
	7.965*** 
	6.180*** 

	  
	(2.609) 
	(2.749) 
	(2.332) 
	(2.801) 
	(2.006) 
	(2.165) 

	procinn 
	1.109 
	6.312** 
	2.000 
	  
	  
	  

	  
	(4.845) 
	(2.942) 
	(2.583) 
	  
	  
	  

	Business environment related factors 
	 
	 
	 
	 
	 
	 

	infrastruct 
	-16.829 
	4.408 
	-5.194 
	2.097 
	0.140 
	-1.516 

	  
	(15.002) 
	(4.297) 
	(5.845) 
	(8.515) 
	(3.244) 
	(5.664) 

	accessfin 
	3.860 
	5.096 
	2.787 
	5.916* 
	1.532 
	5.051** 

	  
	(3.946) 
	(3.333) 
	(2.750) 
	(3.402) 
	(2.047) 
	(2.145) 

	weaklaw 
	-5.592 
	-8.473*** 
	-6.306*** 
	0.783 
	-8.309*** 
	-11.477*** 

	  
	(4.815) 
	(2.916) 
	(1.790) 
	(3.893) 
	(2.185) 
	(2.163) 

	macobst 
	1.350 
	2.549 
	14.104*** 
	  
	  
	  

	  
	(3.638) 
	(2.220) 
	(2.825) 
	  
	  
	  

	Human capital related factors 
	 
	 
	 
	 
	 
	 

	uni 
	0.258*** 
	0.189*** 
	0.144** 
	0.173** 
	0.170*** 
	0.113** 

	  
	(0.083) 
	(0.051) 
	(0.060) 
	(0.078) 
	(0.051) 
	(0.050) 

	skilled 
	0.0519 
	0.057 
	0.125*** 
	  
	  
	  

	  
	(0.057) 
	(0.044) 
	(0.048) 
	  
	  
	  

	Networking and 
knowledge spillover 
	 
	 
	 
	 
	 
	 

	busass 
	23.077*** 
	21.081*** 
	8.894** 
	  
	  
	  

	  
	(5.153) 
	(2.646) 
	(4.416) 
	  
	  
	  

	businf 
	-0.523 
	13.944*** 
	15.739*** 
	  
	  
	  

	  
	(6.057) 
	(2.820) 
	(4.800) 
	  
	  
	  

	largecity 
	-3.902 
	3.515 
	-6.076* 
	-1.653 
	-0.077 
	-4.885* 

	  
	(4.136) 
	(2.862) 
	(3.153) 
	(3.784) 
	(2.226) 
	(2.763) 

	impint 
	0.225*** 
	0.365*** 
	0.511*** 
	  
	  
	  

	  
	(0.059) 
	(0.050) 
	(0.044) 
	  
	  
	  

	sectorspill 
	54.059*** 
	92.701*** 
	104.280*
** 
	29.545** 
	81.52*** 
	105.418**
* 

	  
	(14.348) 
	(11.757) 
	(15.122) 
	(14.817) 
	(11.65) 
	(19.284) 

	forown 
	0.409*** 
	0.352*** 
	0.269*** 
	0.535*** 
	0.467*** 
	0.456*** 

	  
	(0.108) 
	(0.055) 
	(0.056) 
	(0.095) 
	(0.046) 
	(0.038) 

	Control Variables 
	 
	 
	 
	 
	 
	 

	size 
	0.060*** 
	0.0323*** 
	0.019** 
	0.086*** 
	0.050*** 
	0.031*** 

	  
	(0.013) 
	(0.00396) 
	(0.007) 
	(0.015) 
	(0.0045) 
	(0.007) 

	sizesq 
	-1.21e-
05*** 
	-3.32e-
06*** 
	-2.59e-
06** 
	-1.77e-
05*** 
	-5.51e-
06*** 
	-4.36e-
06*** 

	  
	(2.98e-06) 
	(6.14e-07) 
	(1.01e-
06) 
	(4.20e-
06) 
	(7.44e-07) 
	(1.17e-06) 

	age 
	0.340 
	0.520*** 
	0.493*** 
	0.371* 
	0.563*** 
	0.636*** 

	  
	(0.209) 
	(0.126) 
	(0.189) 
	(0.217) 
	(0.130) 
	(0.140) 

	agesq 
	-0.003 
	-0.002** 
	-0.003* 
	-0.003 
	-0.003** 
	-0.004*** 

	  
	(0.002) 
	(0.001) 
	(0.002) 
	(0.002) 
	(0.001) 
	(0.001) 

	gdpcap1 
	-0.118** 
	0.007 
	0.019* 
	-0.020 
	-0.000 
	0.001 

	  
	(0.049) 
	(0.005) 
	(0.011) 
	(0.022) 
	(0.004) 
	(0.006) 

	gdpcap1sq 
	2.34e-05** 
	-1.96e-07 
	-1.18e-
06** 
	3.12e-06 
	-2.78e-08 
	-2.89e-08 

	  
	(9.60e-06) 
	(1.77e-07) 
	(5.66e-
07) 
	(4.22e-
06) 
	(1.11e-07) 
	(2.42e-07) 

	y05 
	15.202 
	-13.65** 
	4.252 
	4.825 
	-0.637 
	3.307 

	  
	(13.813) 
	(6.318) 
	(10.105) 
	(7.908) 
	(5.686) 
	(11.331) 

	y08 
	  
	  
	  
	-8.821 
	-14.446 
	-14.783 

	  
	  
	  
	  
	(17.51) 
	(14.194) 
	(27.456) 

	Constant 
	2.720 
	-
164.256**
* 
	-
208.804*
** 
	-67.619** 
	-108.223*** 
	-
120.746**
* 

	  
	(55.379) 
	(39.261) 
	(35.560) 
	(28.697) 
	(17.016) 
	(28.002) 

	Tobit Sigma  
	55.233*** 
	56.323*** 
	47.336*** 
	60.146*** 
	61.364*** 
	54.919*** 

	  
	(4.402) 
	(2.519) 
	(1.815) 
	(3.655) 
	(2.204) 
	(1.831) 

	Observations 
	2,033 
	5,791 
	2,785 
	3,526 
	11,720 
	5,268 


Note: country dummies are included; standard errors are in bracket. 
 
 
 








 




Appendices 
Table A1. Correlation matrix of explanatory variables  
 
	  
 
	Variable 
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 
	11 
	12 
	13 
	14 
	15 
	16 
	17 
	18 
	19 

	1 
	Expint 
	1 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	2 
	newprod 
	0.11 
	1.00 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	3 
	upprod 
	0.12 
	0.43 
	1.00 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	4 
	procinn 
	0.11 
	0.37 
	0.34 
	1.00 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	5 
	uni 
	0.01 
	0.09 
	0.03 
	0.02 
	1.00 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	6 
	skilled 
	0.04 
	-
0.02 
	0.05 
	0.04 
	-0.39 
	1.00 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	7 
	size 
	0.14 
	0.07 
	0.08 
	0.08 
	-0.02 
	0.03 
	1.00 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	8 
	age 
	0.11 
	0.02 
	0.04 
	0.05 
	-0.07 
	0.04 
	0.23 
	1.00 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	9 
	forown 
	0.24 
	0.07 
	0.06 
	0.02 
	0.15 
	-0.07 
	0.06 
	-0.06 
	1.00 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	10 
	Busass 
	0.20 
	0.11 
	0.12 
	0.11 
	0.00 
	-0.01 
	0.14 
	0.16 
	0.11 
	1.00 
	  
	  
	  
	  
	  
	  
	  
	  
	  

	11 
	Businf 
	0.13 
	0.07 
	0.09 
	0.08 
	0.04 
	0.00 
	0.08 
	0.07 
	0.08 
	0.40 
	1.00 
	  
	  
	  
	  
	  
	  
	  
	  

	12 
	largecity 
	-0.02 
	0.07 
	0.02 
	0.02 
	0.26 
	-0.09 
	0.05 
	-0.01 
	0.10 
	0.00 
	0.04 
	1.00 
	  
	  
	  
	  
	  
	  
	  

	13 
	Impint 
	0.23 
	0.13 
	0.07 
	0.07 
	0.16 
	-0.08 
	0.05 
	0.00 
	0.30 
	0.15 
	0.09 
	0.11 
	1.00 
	  
	  
	  
	  
	  
	  

	14 
	infrastruct 
	0.01 
	0.03 
	0.01 
	0.03 
	-0.01 
	0.01 
	-0.02 
	-0.01 
	0.00 
	0.04 
	0.04 
	-0.02 
	0.01 
	1.00 
	  
	  
	  
	  
	  

	15 
	accessfin 
	0.02 
	0.02 
	0.02 
	0.02 
	-0.04 
	0.02 
	-0.01 
	0.00 
	-0.02 
	0.03 
	-0.01 
	-0.02 
	-0.01 
	0.02 
	1.00 
	  
	  
	  
	  

	16 
	weaklaw 
	-0.04 
	0.01 
	0.02 
	0.01 
	-0.04 
	0.02 
	-0.03 
	0.02 
	-0.02 
	0.06 
	0.03 
	-0.01 
	-0.01 
	0.12 
	0.08 
	1.00 
	  
	  
	  

	17 
	macobst 
	0.04 
	0.06 
	0.08 
	0.04 
	-0.01 
	0.02 
	-0.03 
	0.03 
	0.01 
	0.04 
	0.01 
	0.00 
	0.01 
	0.11 
	0.14 
	0.31 
	1.00 
	  
	  

	18 
	sectorspill 
	0.17 
	0.25 
	0.32 
	0.25 
	-0.06 
	0.13 
	0.08 
	0.11 
	0.03 
	0.07 
	0.05 
	0.03 
	0.04 
	0.00 
	0.03 
	0.03 
	0.10 
	1.00 
	  

	19 
	gdpcap1 
	0.07 
	-
0.08 
	-0.04 
	-0.07 
	-0.21 
	0.11 
	-0.02 
	0.05 
	-0.01 
	0.16 
	0.02 
	-0.12 
	0.00 
	0.00 
	0.01 
	0.03 
	-0.06 
	-0.20 
	1.00 



Table A2. Tobit Unconditional Marginal Effects  
	 Dataset 
	POOLED2 (2002/2005) 
	
	POOLED3 (2002/2005/2008) 

	  
	Transition stage 
	
	Transition stage 

	VARIABLES 
	SLOW 
	MEDIUM 
	FAST 
	SLOW 
	MEDIUM 
	FAST 

	Innovation related factors 
	

	newprod 
	0.788 
	0.756 
	2.42*** 
	1.546** 
	2.425*** 
	3.904*** 

	  
	(1.114) 
	(0.479) 
	(0.81) 
	(0.729) 
	(0.426) 
	(0.798) 

	upprod 
	1.374*** 
	1.113** 
	1.42** 
	0.633 
	1.657*** 
	1.881*** 

	  
	(0.495) 
	(0.553) 
	(0.69) 
	(0.459) 
	(0.408) 
	(0.677) 

	procinn 
	0.218 
	1.268** 
	0.57 
	  
	  
	  

	  
	(0.955) 
	(0.591) 
	(0.74) 
	  
	  
	  

	Business environment related factors 
	

	Infrastruct 
	-3.310 
	0.886 
	-1.5 
	0.349 
	0.029 
	0.461 

	  
	(3.011) 
	0.865 
	(1.7) 
	(1.422) 
	(0.674) 
	1.721 

	accessfin 
	 0.759 
	 1.024 
	 0.80 
	0.986* 
	0.319 
	1.537** 

	  
	(0.804) 
	 (0.673) 
	 (0.80) 
	(0.583) 
	(0.426) 
	(0.644) 

	weaklaw 
	-1.100 
	-1.702*** 
	-1.82*** 
	0.130 
	-1.729*** 
	-3.493*** 

	  
	(0.944) 
	(0.591) 
	(0.53) 
	(0.645) 
	(0.458) 
	(0.679) 

	macobst 
	0.265 
	0.512 
	4.08*** 
	  
	  
	  

	  
	(0.720) 
	(0.449) 
	(0.86) 
	  
	  
	  

	Human capital related factors 
	

	uni 
	0.051*** 
	0.038*** 
	0.041** 
	0.028** 
	0.035*** 
	0.034** 

	  
	(0.014) 
	(0.001) 
	(0.01) 
	(0.011) 
	(0.010) 
	(0.014) 

	skilled 
	0.010 
	0.011 
	0.036*** 
	  
	  
	  

	  
	(0.011) 
	(0.009) 
	(0.013) 
	  
	  
	  

	Networking and knowledge spillover 
	

	busass 
	4.539*** 
	4.235*** 
	2.57 ** 
	  
	  
	  

	  
	(1.088) 
	(0.534) 
	(1.3) 
	  
	  
	  

	businf 
	-0.103 
	2.802*** 
	4.56*** 
	  
	  
	  

	  
	(1.195) 
	(0.576) 
	(1.4) 
	  
	  
	  

	largecity 
	-0.767 
	0.706 
	-1.76* 
	-0.275 
	-0.015 
	-1.487* 

	  
	(0.855) 
	(0.571) 
	(0.94) 
	(0.636) 
	(0.463) 
	(0.871) 

	impint 
	0.044*** 
	0.073*** 
	0.147*** 
	  
	  
	  

	  
	(0.012) 
	(0.011) 
	(0.01) 
	  
	  
	  

	sectorspill 
	10.635*** 
	18.625*** 
	30.22*** 
	4.925** 
	16.963 *** 
	32.082*** 

	  
	(2.768) 
	(2.182) 
	(3.98) 
	(2.453) 
	(2.349) 
	(5.601) 

	sectorspill 
uncondmarg/100a 
	0.106*** 
	0.186*** 
	0.302*** 
	0.049** 
	0.170*** 
	0.321*** 

	forown 
	0.081*** 
	0.071*** 
	0.077*** 
	0.089*** 
	 0.097*** 
	 0.138*** 

	  
	(0.022) 
	(0.011) 
	(0.018) 
	 (0.018) 
	 (0.009) 
	 (0.013) 

	Control Variables 
	

	size 
	0.011*** 
	0.006*** 
	0.005** 
	0.014*** 
	0.010*** 
	0.009*** 

	 
	(0.002) 
	(0.001) 
	0.002 
	(0.002) 
	(0.001) 
	(0.002) 

	sizesq 
	-2.37e-
06*** 
	-6.67e-
07*** 
	-7.50e-
07** 
	-2.95e-
06*** 
	-1.15e-
06*** 
	-1.33e-
06*** 

	 
	5.71e-
07*** 
	(1.28e-
07) 
	(2.99e-
07) 
	(7.35e-
07) 
	(1.63e-
07) 
	(3.59e-
07) 

	age  
	0.067 
	0.104*** 
	0.141** 
	0.062* 
	0.117*** 
	0.194*** 

	 
	(0.041) 
	(0.025) 
	(0.055) 
	(0.035) 
	(0.026) 
	(0.041) 

	agesq 
	-0.001 
	-0.000** 
	-0.001* 
	0.001 
	-0.001** 
	-0.001*** 

	 
	(-0.000) 
	(0.000) 
	(0.001) 
	(0.000) 
	(0.000) 
	(0.000) 

	gdpcap1 
	-0.023* 
	0.001 
	0.005* 
	0.003 
	-0.001 
	0.000 

	  
	(0.010) 
	(0.001) 
	(0.003) 
	(0.003) 
	(0.001) 
	(0.001) 


	gdpcap1sq 
	4.60e-06* 
	-3.95e-08 
	-3.42e-
07** 
	5.20e-07 
	-5.78e-09 
	-8.79e-09 

	  
	(2.01e-
06) 
	(3.58e-
08) 
	(1.72e-
07) 
	(6.89e-
07) 
	(2.31e-
08) 
	7.38e-08 




Note: country dummies are included in all regressions; standard errors are in bracket. 
a Since the sector spillover variable is formatted in decimals (defined between 0 and 1), the values of marginal effects are divided by 100 to make their interpretation comparable to other variables. 
 
 
A3. Graphical presentation of average marginal effects of innovation variables (newprod, upprod) across stages of transition, using margins command. 
Figure A3.1 POOLED2 Tobit unconditional marginal effects of newprod across transition scores (1 - 4) 
Variables that uniquely identify margins: trans
 [image: ]
 
 


Figure A3.2 POOLED2 Tobit unconditional marginal effects of newprod across transition stages   
Variables that uniquely identify margins: stages
 [image: ]
 
Figure A3.3 POOLED3 Tobit unconditional marginal effects of newprod across transition stages  
 
  Variables that uniquely identify margins: stages 
[image: ]
 
              










Figure A3.4 POOLED2 Tobit unconditional marginal effects of upprod across transition scores (1-4) 
Variables that uniquely identify margins: trans 
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 Figure A3.5 POOLED2 Tobit unconditional marginal effects of upprod across stages of transition  
 
 Variables that uniquely identify margins: stages 
[image: ]

 



oleObject1.bin

image2.wmf
i

y


oleObject2.bin

image3.wmf
*

i

y


oleObject3.bin

oleObject4.bin

image4.wmf
i

x


oleObject5.bin

image5.wmf
β


oleObject6.bin

image6.wmf
i

ε


oleObject7.bin

image7.emf
-4

-2

0

2

4

Effects on E(Expint*|Expint>0)

1.5 2 2.5 3 3.5 4

trans

Average Marginal Effects of 1.newprod with 95% CIs


image8.emf
-2

0

2

4

Effects on E(Expint*|Expint>0)

1 2 3

stages

Average Marginal Effects of 1.newprod with 95% CIs


image9.emf
0

2

4

6

Effects on E(Expint*|Expint>0)

1 2 3

stages

Average Marginal Effects of 1.newprod with 95% CIs


image10.emf
-2

0

2

4

Effects on E(Expint*|Expint>0)

1.5 2 2.5 3 3.5 4

trans

Average Marginal Effects of 1.upprod with 95% CIs


image11.emf
-1

0

1

2

3

4

Effects on E(Expint*|Expint>0)

1 2 3

stages

Average Marginal Effects of 1.upprod with 95% CIs


image1.wmf
)

0

(

otherwise

     

exporters

-

non

for 

         

          

          

0

0

 

if

    

          

exporters

for 

          

2

*

, 

σ

~N

ε

ε

βx

 

ε

βx

y

y

i

i

i

i

i

i

i

î

í

ì

>

+

+

=

=


