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Abstract of Dissertation 

How did Targeted Government Trade Policies Impact the Productivity of 

Manufacturing Firms in Eastern Europe and Central Asia between 1995 and 2009? 

 

This study investigates whether trade-related, targeted, government policies had an 

impact on the total factor productivity (TFP) of manufacturing firms in Eastern Europe and 

Central Asia (ECA region) between 1995 and 2009. It does so by looking at how different types 

of primarily industry-specific trade policies (or their combinations) impacted firm productivity 

and subsequent economic growth. It also examines how industry-specific trade policies impacted 

firm-level productivity depending on various investment climate characteristics, such as 

corruption, access to finance, physical infrastructure, and innovation.  

The dependent variable is firm total factor productivity (TFP), calculated using the 

Levinsohn-Petrin approach. As an alternative measure of firm productivity, this study uses labor 

productivity. Similar to Bastos and Nazir (2004), this research utilizes the Principal Component 

Analysis to group the investment climate indicators. 

This study finds that, in most instances (10 out of 14 times), targeted policies do not show 

a significant impact on manufacturing firmsô TFP. In addition, the study finds that corruption 

plays a significant role in determining the level of TFP in countries with targeted policies. When 

looking at firms across all industries in the ECA region countries, the study finds a positive 

correlation between higher corruption and higher TFP, i.e., providing support for the ñgreasing 

the wheelsò hypothesis. It suggests that in the ECA region countries with higher levels of 

corruption and higher barriers to trade, firms are characterized by higher TFP. On the other hand, 

among the benchmark countries, as expected, corruption has a negative impact on firm TFP. 

When looking at firms in the top four export industries in the ECA region, corruption is found to 

have a hindering effect on firm TFP (i.e., increased corruption lowers firm TFP). In a way, the 

firms in the top four export industries in the ECA region are mimicking the behavior of firms in 

high-income OECD (Organization for Economic Co-operation and Development) benchmark 

countries. The study concludes that there is a ñthreshold of economic, legal, and political 

development,ò below which targeted policies do not work in the ECA region, and are impacted 

by existence and effectiveness of corruption. 
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Glossary of Terms 

Total Factor Productivity (TFP):  is broadly understood as a ñ...portion of output not explained 

by the amount of inputs used in productionò (Comin, 2006). It measures how efficiently and 

effectively labor and capital - the main factors of production ï are used to generate output.  

 

Labor Productivity:  is calculated as sales divided by a number of employees (Freeman, 2008).  

 

Targeted Government Trade Policies: primarily the industry-specific, trade-related policies 

that encompass government initiatives aimed to reduce import tariffs (on key machinery and 

equipment) and non-tariff barriers, to improve adherence to global industry standards, and to set 

up proactive bodies to assist producers acquire and adopt technologies and move along the value 

chain. The definition of targeted policies differs from Lin (2009) because, in addition to 

government-initiated policies, the study chose to incorporate policies imposed by, for example, 

membership in WTO or EU. The underlying reason for that is the assumption that when 

governments negotiate the EU/WTO terms, they normally aim for policies that are deemed to be 

important and beneficial for their countries in general, and their key export industries, 

specifically. These policies are generally not in conflict with the WTO rules. Given that the 

targeted reforms are mostly of a short- to -medium-term nature, they allow governments to 

leapfrog development by focusing their resources on developing sectors that would bring high 

inflows of foreign exchange. 

 

Top export industries: the value chains with high/growing economic rents, or industries 

selected according to their share of the world export market and the growth rate of that share 

(Institute for Strategy and Competitiveness at Harvard University). In the context of this 

dissertation, value chains with high or growing economic rents are understood as sectors that 

offer the most export potential and utilize a countryôs resources in a more effective and efficient 

manner. The study does not distinguish between export industries that hold a high potential 

(infant industries) and the current top export industries because it is understood that M. Porter 

already accounts for that in his methodology.  

 

Clusters: are agglomerations of vertically and/or horizontally linked firms operating in the same 

line of business in conjunction with supporting organizations (OECD LEED, 2005). 

 

Economic rents: are defined as ñexcess payments for goods or services beyond the amount 

necessary to bring the required factors of production into a production processò (Shepherd, 1970: 

209). 

 

Value Chain Analysis: is ñéa method for accounting and presenting the value that is created in 

a product or service as it is transformed from raw inputs to a final product consumed by end 

usersò (IFC FIAS, 2007). 

 

Economic Growth: is the change in GDP, PPP and GDP per capita, PPP over the studied 

period. GDP, PPP - is gross domestic product converted to international dollars using purchasing 

power parity rates. GDP is the sum of gross value added by all resident producers in the 

economy plus any product taxes and minus any subsidies not included in the value of the 
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products. It is calculated without making deductions for depreciation of fabricated assets or for 

depletion and degradation of natural resources. An international dollar has the same purchasing 

power over GDP as the U.S. dollar has in the United States. Data are in constant 2005 

international dollars.  

 

ECA Region: Eastern Europe and Central Asia region, and includes: Albania, Armenia, 

Azerbaijan, Belarus, Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic, Estonia, a 

former Yugoslav Republic (FYR) of Macedonia, Georgia, Hungary, Kazakhstan, Kyrgyz 

Republic, Latvia, Lithuania, Moldova, Montenegro, Poland, Romania, Russian Federation, 

Serbia, Slovak Republic, Slovenia, Tajikistan, Turkmenistan, Ukraine, Uzbekistan.   

 

Benchmark Countries: high-income OECD countries such as Germany, Spain, Ireland, 

Portugal, South Korea, and Greece. 

 

Manufacturing firms : firms in industries with the ISIC codes 15-37. 

 

Effectively applied tariff rates: are defined as the minimum tariff granted by a reporter to a 

partner for the considered product. Effectively Applied tariff is equal to the MFN Applied tariff 

unless a preferential tariff exists (WITS User Manual, p.95). 

 

Weighted Applied Tariff: represents the import weighted average applied tariff rate applied on 

goods entering the country. Applied rates take into consideration the available (however, not 

complete) data for preferential schemes (i.e. the applied average tariff takes the tariff rates for 

each partner that export to the market country in constructing the average). Applied Tariff is 

reported in percentage points. 

 

Core NTB Frequency Ratio: represents the percentage of imports subjected to Non-Tariff 

Measures that have an unfair protectionist impact. Core NTB includes price-control measures, 

finance-control measures, and quantity-control measures. 

 

Number of Days to Clear Exports: In fiscal year [insert last complete fiscal year], when this 

establishment exported goods directly, how many days did it take, on average, from the time this 

establishmentôs goods arrived at their main point of exit (e.g., port, airport) until the time these 

goods cleared customs?  

 

Number of Days to Clear Imports: In fiscal year [insert last complete fiscal year], when this 

establishment imported material inputs or supplies, how many days did it take, on average, from 

the time these goods arrived to their point of entry (e.g., port, airport) until the time these goods 

could be claimed from customs? 

 

Investment Climate: is ñéthe set of location-specific factors shaping the opportunities and 

incentives for firms to invest productively, create jobs, and expandò (World Development 

Report, 2005).
1
  

 

                                                 
1
 It is also generally understood as security, physical infrastructure, access to finance, regulatory framework, 

competition, and property rights (Dethier, Straub, and Hirn, 2010). 
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Corruption , bureaucracy and crime: is the first principal component of the five variables 

measuring the degree of corruption, bureaucracy and crime as reported to the Enterprise Surveys. 

The variables measuring corruption are: informal payments to public officials, informal gifts to 

deal with taxes and tax collection, informal gifts to deal with customs/imports, degree to which 

corruption is identified by firms as a constraint to their business, degree to which crime is 

identified by firms as a constraint to their business. 

 

Access to finance: is the first principal component of the five variables measuring the degree of 

access to finance as reported to the Enterprise Surveys. The variables measuring access to 

finance are: application for a new loan/line of credit, proportion of firmôs new fixed investment 

(i.e. land, buildings, machinery and equipment) financed from banks, collateral needed for a 

loan, degree to which access to finance is identified by firms as a constraint to their business, and 

presence of an overdraft facility.   

 

Physical infrastructure: is the first principal component of the five variables measuring the 

strength and consistency of physical infrastructure as reported to the Enterprise Surveys. The 

variables measuring physical infrastructure are: power outages, water outages, e-mail, delays in 

obtaining mainline telephone connection, and consignment value lost in transit.  

 

Innovation: is the first principal component of the five variables measuring the degree of 

innovation activities conducted by firms as reported to the Enterprise Surveys. The variables 

measuring innovation are: introduction of a new product line, upgrading an existing product line, 

investments in research and development (R&D), outsourcing by firms, and discontinuance of at 

least one product line. 
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2 

 

1.1 Introduction 

This dissertation evaluates the impact of targeted government trade policies on the 

productivity of manufacturing firms in Eastern Europe and Central Asia between 1995 and 2009. 

The purpose of this research is to contribute to the ongoing debate on government intervention 

and whether such intervention should be targeted or not (Lin and Chang, 2009). This study 

attempts to evaluate whether such government intervention is beneficial for firm performance, 

specifically measured by total factor productivity (TFP) ï broadly understood as a ñ...portion of 

output not explained by the amount of inputs used in production and, as such, its level is 

determined by how effi ciently and intensely the inputs are utilized in productionò (Comin, 2006).  

In the context of this study, targeted government trade policies are defined as primarily 

industry-specific, trade-related government initiatives aimed to reduce tariff and non-tariff 

barriers, set up proactive bodies to assist producers to acquire and adapt new technologies, and to 

adhere to global standards. The final goal of such interventions is to help producers move along 

the value chain.  

In addition to evaluating the effect of government trade policies on firm productivity, this 

dissertation fulfills the following research objectives. Specifically, it disentangles as much as is 

possible the mechanisms by which firms achieve higher productivity (raised by Topalova and 

Khandelwal, 2010) and disaggregates the effects of different types of trade policies (or their 

combinations) on firm productivity in developing and emerging markets (raised by Rodrik and 

Rodriguez, 2000). Furthermore, it contributes to our understanding of how differences in 

investment climate (corruption, infrastructure, access to finance, etc.) change the impact of 

government trade policies on firm productivity. The definition of investment climate is taken 

from the World Bank as ñéthe set of location-specific factors shaping the opportunities and 
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incentives for firms to invest productively, create jobs, and expandò (World Development 

Report, 2005).
2
  

The regional emphasis is important because of the regionôs several unique characteristics. 

The World Bank study (World Bank, 2008) shows that when compared to other parts of the 

world, the Eastern Europe and Central Asia (henceforth, ECA) region experienced one of the 

largest growth in TFP between 1999 and 2005 due to reallocation of labor and capital across 

sectors (see Figure 1.1). Moreover, the ECA region experienced the largest economic contraction 

in the world as a result of a global financial crisis (World Bank, 2010). Such a significant 

increase in productivity in the face of a severe economic contraction represented an impressively 

large disparity in economic performance, as compared to other world regions, in a relatively 

short period of time. Studying a region with such a distinct performance allows seeing results 

more clearly as opposed to studying another region which had an average performance over the 

same period of time.  

Figure 1.1 

TFP, More Than Labor or Capital, Has Boosted Growth 

 

Source: Unleashing Prosperity. Productivity Growth in Eastern Europe and the Former Soviet Union. World Bank 

2008. 

Note: EAP ï East Asia and Pacific, Industrial ï Industrial advanced countries, LAC ï Latin America and Caribbean 

ECA ï Europe and Central Asia, CIS ï Commonwealth of Independent States, EU ï European Union, SEE ï 

Southeastern Europe. 

                                                 
2
 It is also generally understood as security, physical infrastructure, access to finance, regulatory framework, 

competition, and property rights (Dethier, Straub, and Hirn, 2010).  
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Also, there is a large heterogeneity within the region itself. As a result of a socialist 

regime that ended in the early 1990s, the ECA region offers a somewhat similar institutional 

environment. Yet, there is a drastic difference in economic performance, especially between the 

Central and Eastern Europe countries and the former Soviet republics (Campos and Coricelli, 

2002). During its transformation process from the socialist regime, the ECA region has 

undergone significant reforms. Most of these reforms were required as consequence of its 

membership in the World Trade Organization, or its membership in a regional block. The largest 

component of these reforms was trade-related. Given such heterogeneity in economic 

performance, this region makes it a perfect sample to study the productivity changes induced by 

the trade-related policies while controlling for the effect of institutions.  

There are several reasons why this study focuses on the manufacturing sector, as opposed 

to agriculture, mining, or services. Over the last 60 years, the exports of manufactured products 

have surpassed the exports of agricultural, fuels and mining products, and services (see Figures 

1.2 and 1.3). In 2008, for example, manufactured products accounted for 59% of developing 

economiesô trade, while agricultural products accounted for only 8% (WTO, 2010).  

Figure 1.2 

World Merchandise Trade Volume by Major Product Group, 1950-2009  

 
Note: Volume Indices, 1950=100. 

Source: WTO International Trade Statistics, 2010. 
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Figure 1.3 

World Exports of Merchandise and Services, US Dollars at Current Prices and 

Current Exchange Rates, $ Billion 

  
Source: UNCTAD Statistics Handbook 2011. 

 

In addition, studies by established economists such as Rodrik (2006) confirm that rapidly 

growing countries are characterized by large manufacturing sectors. As a result of technological 

innovations in tools and equipment, productivity in manufacturing sectors will likely continue to 

increase, while production of services, especially in labor-intensive sectors that rely on human 

interaction, such as nursing, teaching, performing arts, may have little or no productivity growth 

over time. Nurses, teachers, or waiters can increase the volume of provided services, however, it 

can be difficult to achieve without a decline in the quality of the service (Iversen and Wren, 

1998).  

Specifically in the ECA region, the merchandise trade is characterized by large exports of 

manufactures and fuels (see Figure 1.4). This study focuses on manufactures because a broad-

based manufacturing sector offers more market opportunities than sectors based on few primary-

based products (Rodrik, 2006). The manufacturing sector offers greater linkage and spillover 

effects, as opposed to agriculture or mining sectors, with technological change flowing mainly 

from manufacturing to other sectors (Szirmai, 2009).  
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Figure 1.4 

Merchandise Exports Decomposition, % of Merchandise Exports 

 
Source: WDI 2011, World Bank. 

The period from 1995 to 2009 has been selected because it represents a period of major 

changes in trade policies in the Eastern Europe and Central Asia region. It also provides the most 

consistent data sets as most former Soviet countries have missing data points well up to 

1993/1994 due to collapse of the socialist regimes and the ensuing confusion and political and 

economic transformation to market-based economies.  

In summary, this dissertation expects to find that industry-specific policies do, in fact, 

play a dominant role in improving the performance of individual firms, facilitating greater 

exports and efficiently utilizing a countryôs abundances. The study makes a proposition that 

industrial policies are most effective in increasing manufacturing firm productivity when they are 

targeted at the industries with the largest export potential. This study expects to augment the 

investment climate literature by arguing that while better investment climate boosts 

Schumpeterian ócreative destructionô process by putting competitive pressures on the firms 
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(Pena, 2009, Pernia and Salas, 2006), it is still desirable for governments to intervene and assist 

firms in industries that have a high potential of bringing foreign exchange through trade policies. 

The policy implication of this study is to understand and emphasize the potential positive impact 

of trade-related and industry-specific policies on firm productivity. 

The remainder of the chapter does the following: (a) explains the purpose of the study in 

greater detail, (b) develops the primary and secondary research questions, (c) provides the 

methodology and data used, (d) explains the researchôs general limitations, and (e) outlines the 

discussions in the chapters that follow.   

1.2. Research Purpose of Study 

Similar to the macroeconomic literature on determinants of economic growth and 

development (Rodrik, 2003), this research combines the industrial organization theory with the 

literature on trade and investment climate at the micro-level. Rodrik (2003) identifies three main 

elements (in addition to factor endowments and productivity) that determine the differences in 

economic performance between countries. These elements are geography, trade, and institutions 

(see Figure 1.5). Krugman (1979) shows that economic activity is limited to a certain number of 

locations, other studies confirm this finding by showing that geography affects productivity 

through institutions (e.g. Acemoglu, Johnson, and Robinson, 2001; Easterly and Levine, 2002) 

and trade (Frankel and Romer, 1999). Since it is not possible to change geography or factor 

endowments, governments may still change productivity, trade, or institutions. Therefore, this 

study focuses on these three elements.  
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Figure 1.5 

Determinants of Economic Growth 

 

     Source: Adapted from Rodrik (2003). 

This dissertation juxtaposes similar ideas at the firm-, industry-, and country-levels to 

make, and empirically test, the propositions about how firms in developing and emerging 

markets achieve higher productivity (see Figure 1.6). It does so by looking at how different types 

of industry-specific trade policies (or their combinations) impact firm productivity, and 

subsequent economic growth. For the purposes of this study, the economic growth is understood 

as the average growth rate and level of real per capita GDP. It further examines how industry-

specific trade policies impact firm-level productivity depending on investment climate 

characteristics. This is motivated by the need to fill the gap in the literature identified by 

previous researchers such as Topalova and Khandelwal (2010) and Rodriguez and Rodrik 

(2000). 
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Figure 1.6 

Dissertation Structure 

 
Source: Author. 

The primary research question tests whether the trade-related policies at the industry-

level had an impact on firm productivity. The study uses the value chain analysis to define how 

the trade policies enter the basic value chain (see Figure 1.7).  

Figure 1.7 

Basic Value Chain 

 
Source: Adapted from Value Links Manual, GTZ Eschborn, 2007. 
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The value chain analysis is ˈ ñéa method for accounting and presenting the value that 

is created in a product or service as it is transformed from raw inputs to a final product consumed 

by end usersò (IFC FIAS, 2007). The trade policies that enter the different stages of the basic 

value chain are the policies concerning the VAT (value added tax) redemptions, import tariffs on 

intermediate inputs, non-tariff barriers, adherence to industry standards, and proactive bodies 

aimed to assist value chain participants. The value chain analysis provides a single framework 

that encompasses all the relevant trade-related policies and allows for a more comprehensive 

analysis of how trade affects firm productivity.  

This study stresses that the trade-related policies will be particularly beneficial for a 

countryôs economic growth if they are targeted at the top export industries, or value chains with 

high or growing economic rents. Economic rents are defined as ñexcess payments for goods or 

services beyond the amount necessary to bring the required factors of production into a 

production processò (Shepherd, 1970: 209). In the context of this dissertation, value chains with 

high or growing economic rents are understood as sectors that offer the most export potential and 

utilize a countryôs resource abundances in a more effective and efficient manner. The importance 

of using attributes at hand (e.g. cheap labor, access to resources, and access to skilled labor) in 

order to exploit competitive advantage to the full extent has been supported by the resource-

based view and the concept of competitive advantage (Porter, 1990). In the ECA region, value 

chains with high/growing economic rents are represented by certain manufacturing industries. 

The second research question introduces the elements of investment climate as a 

moderator of the relationship between trade policies and firm productivity. It does so to test 

whether the effect of trade-related policies on firm productivity changes as a result of the 
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institutional environment. The third research question tests if such a policy-dominated path 

results in higher economic growth.   

1.3 Primary and Secondary Research Questions 

Based on the above discussion, this section states, defines and explains the logic of the 

primary and the secondary research questions. 

1.3.1 Primary Research Question  

RQ1: Did targeted policies impact total factor productivity of manufacturing firms in Eastern 

Europe and Central Asia between 1995 and 2009?  

 

The notion behind this research question is to find out whether the trade-related policies 

aimed to improve governance in certain sectors (that represent the countryôs competitive 

advantage) matter for the total factor productivity of firms in these sectors.  

To date, the literature has addressed the impact of trade liberalization and protection on 

firm performance. Exporting leads to an increase in expected profits, which induce higher entry 

and push up the productivity threshold for survival. The least efficient firms tend to contract in a 

Schumpeterian wave of ñcreative destructionò while the most productive firms tend to expand. 

Apart from the rationalization and reallocation effects, the pro-competitive forces of trade 

liberalization may also induce within-firm productivity changes. Competition may force firms to 

lower their average cost curves (Helpman and Krugman, 1985), reduce managerial inefficiencies 

(Hicks, 1935; Rodrik, 1992), use inputs more efficiently (Holmes and Schmitz, 2001), and focus 

on the products that represent their core competency (Bernard, Redding, and Schott, 2006). 

Competition is also likely to make domestic firms invest more in new technologies and 

production processes in order to prevent foreign competitors from coming in (Aghion, Burgess, 

Redding, and Zilibotti, 2005).  
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In addition to competitive pressures, the trade literature also predicts that better access to 

superior inputs and technology can also lead to productivity improvements (Ethier 1982; 

Grossman and Helpman 1991; Riviera-Batiz and Romer, 1991). While lower tariffs on final 

goods induce higher import competition, lower tariffs on intermediate inputs induce learning, 

innovation and quality effects (assuming that domestic firms are able to adopt such 

technologies). Empirical studies by Muendler (2004), Shor (2004), Amiti and Konings (2007), 

among others, find that the largest productivity gains arise from reducing the tariffs on 

intermediate inputs.  

While the trade literature has addressed the impact of trade liberalization and protection 

on firm performance, disentangling the exact mechanisms by which firms achieve higher 

productivity still remains a challenge (Topalova and Khandelwal, 2010). For that purpose, the 

value chain analysis represents an invaluable tool that allows identifying the relevant trade-

related policies and studying them in a comprehensive manner.  

Unlike most previous research that used value chain analysis to upgrade performance of 

firms, this research looks at it as a tool for trade development at a national level (International 

Trade Forum).
 
Improving the performance of individual firms may be inadequate unless the 

trends in global trade flows are taken into consideration through a strategy that facilitates 

performance of the entire sector or at least its key players. By analyzing the way in which 

producers are connected to final markets, disaggregating the trade policies and distinguishing 

effects of different types of trade policies across different sectors and countries with different 

comparative advantages,
3
 this research aims to address the questions raised by Rodriguez and 

Rodrik (2000) in their analysis of how trade benefits economic growth.  

                                                 
3
 A countryós ñcomparative advantageò is determined by its factor endowments, such as labor, skills, capital, 

technology and natural resources. The traditional theory of international trade sees comparative advantage as the 
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Based on theoretical and empirical assertions (explained in Chapter 3 under selection of 

variables), this study uses the following trade-related policies measured by different proxies (see 

Chapter 3 for details and hypotheses):  

¶ Overall protection (Helpman & Krugman, 1985; Melitz, 2003; Bernard, Eaton, Jensen, & 

Kortum, 2003) 

¶ Trade Agreements (Melitz & Ottaviano, 2008) 

¶ Import Tariffs (Ethier 1982; Grossman & Helpman, 1991; Riviera-Batiz & Romer, 1991; 

Muendler (2004), Shor (2004), Amiti & Konings (2007)   

¶ VAT (USAID, 2008) 

¶ Export Processing Zones 

¶ Non-tariff Barriers (Chandra, 2006) 

¶ Standards (Gereffi, 1994; Kaplinsky and Morris, 2000; Gerber, 2011)  

To summarize, this question helps determine if the trade-related policies implemented by 

respective governments have had an impact on firm performance, i.e. total factor productivity. 

The theory-based analytical framework developed in Chapter 2 provides the conceptual answer 

to this research question. 

1.3.2 Secondary Research Questions  

RQ2 (a-d): Significance of the relationship between targeted policies and total factor 

productivity of manufacturing firms in Eastern Europe and Central Asia between 1995 and 

2009 differs depending on the levels of: a) corruption, b) access to finance, c) physical 

infrastructure, and d) innovation. 

                                                                                                                                                             
main determinant of trade. A country is assumed to specialize in those industries that make intensive use of factors 

with which the country is relatively well endowed. More recent trade theory has highlighted the importance of 

product differentiation which can explain the incidence of intra-industry trade (Gerber, 2011). 
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The secondary research questions take into account the elements of investment climate 

such as corruption, physical infrastructure, access to finance, and innovation.  

The literature on investment climate finds a good business climate to be conducive to 

economic growth because it encourages investments and helps achieve higher productivity 

(Dethier et al., 2010). Stability and security, especially the security of property rights, regulations 

and taxes, finance, and infrastructure as the key inputs to investment activities are closely tied to 

investment behavior and firm performance because they impact costs, risks, and barriers to 

competition (World Bank, World Development Report, 2005). Given the large number of factors 

that influence investment behavior, the general notion has been to address inadequacies in the 

basics of a sound investment climate for all firms rather than certain industries. According to the 

World Bank Development Report (2005), targeting particular industries is accompanied by three 

major challenges such as: identifying such industries, tackling a severe information asymmetry 

between government and firms, and preventing a higher rent-seeking by firms. This research 

question challenges that view by claiming that government intervention with regard to trade 

policies and investment climate could be more successful if it is targeted at industries that utilize 

a countryôs abundances (Lin, in Lin and Chang, 2009).   

Recent studies spurred by availability of survey data from the World Bank highlight the 

importance of infrastructure, access to finance, rent predation (based on bribes and delays), and 

innovation for the firmôs total factor productivity. Therefore, this research question incorporates 

the elements of investment climate, such as level of corruption, access to finance and banking, 

quality of infrastructure, and innovation to see if the effect of industry-specific targeted reforms 

changes, depending on, for example, level of corruption, or access to finance.  
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RQ3: Did the productivity of manufacturing firms result in a higher economic growth in 

Eastern Europe and Central Asia between 1995 and 2009? 

This research question investigates the relationship between the productivity of 

manufacturing firms and economic growth, while taking into consideration the industry-specific 

targeted reforms and general business environment elements.  

1.4. Methodology and Data 

This section explains why the chosen methodology and data are the most appropriate for 

this research. 

1.4.1 The Model 

The methodology to answer each of the research questions is shown in Figure 1.8. This 

study evaluates the linear relationship between performance of firms, measured as total factor 

productivity, and primarily industry-specific trade-related policies. Its primary premise is that 

apart from general investment climate, the productivity of firms is directly affected by the trade-

related reforms targeted at industries that offer the most export potential (research question 1). 

Next, it takes into consideration the general investment climate to see if the effect of trade-

related targeted reforms differs depending on, for example, the level of corruption, or quality of 

infrastructure (research questions 2, a-d). Furthermore, based on this linear relationship, this 

research also evaluates the importance of the firmsô productivity for the countryôs economic 

growth (research question 3). 

In order to measure the strength of the linear relationship and estimate the effect of trade 

policies on productivity, the best possible linear model needs to be estimated. Since the data for 

the trade policies has been collected at two levels (industry and country), and productivity and 

investment climate data is measured at the firm level, the study aggregates the firm-level data to 
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the industry level. As a result, the study uses the Hierarchical Linear Model with two levels 

(industry and country) to address the research questions 1 and 2.  

Figure 1.8 

Empirical Model and Methodology 

 

 

In the second research question, similar to Bastos and Nazir (2004), this research utilizes 

the Principal Component Analysis to group certain investment climate indicators. In their 

analysis of garment and food processing firms across five countries in Eastern Europe and 

Central Asia, Bastos and Nazir have used the first principal components for infrastructure 

(phone, power, water outages), rent predation (informal payments, delays, inspections and time 

dealing with regulations), and competition (number of competitors in the main product market, 

pressure from domestic and foreign competitors to introduce new products and reduce costs).  

The third research question is addressed with the Multiple OLS Regression (ANACOVA) 

with firm productivity being aggregated to the country level.  

Level 1: 

Industry 

Level 1: 

Industry 

Levels 1-2 Level 2: 

Country 
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It requires at least two years of data to calculate firm TFP because of the use of lagged 

capital stock and materials. Due to a survey design, the World Bank Enterprise Surveys do not 

collect historical data on capital stock on many countries and for many years, which leads to a 

limited number of establishments with productivity data (Collard-Wexler, Asker, and De 

Loecker, 2011). This dissertation uses the panel data collected for firms that have been 

interviewed in 2005 and 2009. The total factor productivity model used in this study is based on 

Levinsohn-Petrin (2003) productivity estimation: productivity refers to the effects of any 

variable different from the inputs such as labor, intermediate materials and capital services 

affecting the production (sales) process. Following Dethier et al. (2010) recommendation, this 

research uses total factor productivity log-levels rather than TFP growth rate in order to keep as 

many observations as possible in the dataset.
4
  

The way the top export industries are selected is explained in greater detail in Chapter 3.  

1.4.2 Robustness Check 

As a robustness check, the study uses the labor productivity (sales over a number of 

employees) and compares the results to those of the benchmark countries. The benchmark 

countries include high-income OECD countries such as Germany, Spain, Ireland, Portugal, 

South Korea, and Greece. The companies have been interviewed only in 2005, thus the study 

compares the firms on their labor productivity (sales/employees) rather than total factor 

productivity which requires at least 2 years of data.  

Summary  

 

The summary of the methodology is provided in Table 1.1.  

 

 

                                                 
4
 Even though growth rates are more general and do not require that they ñspecify a functional form of the 

production function, they require the quality of data to be very good (no weak instruments, no short time dimension 

nor unbalanced panel data, etc.)ò (Escribano and Guasch, 2005: 17). 
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Table 1.1  

Methodologies Used to Assess the Research Questions 

Research Question 1 Levinsohn-Petrin (2003) estimation to calculate firm TFP. 

 

Hierarchical Linear Model with two levels (industry and country). 

 

Research Question 2 Principal Component Analysis to group Investment Climate (IC) 

variables: Corruption, Access to Finance, Physical Infrastructure, and 

Innovation.  

 

(a-d) Hierarchical Linear Model with two levels (industry and 

country) that allows for the interaction term between trade policies 

(TP) and investment climate (IC) variables. 

 

Research Question 3 Firm TFP aggregated to the country level. 

 

OLS Multiple Regression (ANACOVA) with fixed- year and ï

country effects. 

 

1.4.3 Data sources 

This dissertation is using the data collected from numerous sources. The data on top 

export industries is obtained from the Institute for Strategy and Competitiveness at Harvard 

University. The data on trade-related policies is collected from GPTAD, UN Comtrade, UNIDO, 

WTO, Doing Business, and various news sources. 

The study uses a firm-level survey of a private sector collected by the World Bank 

through the Enterprise Surveys (ES) in various developing and emerging markets. The dataset is 

publicly available at the World Bank Enterprise Surveys website.
5
 Businesses surveyed include 

manufacturing, retail, construction, transport, communication, and other services. The Enterprise 

Surveys contain information necessary to calculate firm-level productivity, or TFP indices. 

These include annual sales, employment (total hours worked per year), labor costs, and net book 

value of capital stock. The database provides the nominal values of the variables due to the lack 

of price indices.  

                                                 
5
 https://www.enterprisesurveys.org/Methodology/ 
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The ES also contain data on investment climate. Similar to Guasch and Escribano (2005), 

this research groups investment climate indicators into several categories: bureaucracy and red 

tape; access to finance; infrastructure; innovation; and control variables (see Chapter 3 for 

details). 

1.5 Limitations 

The current study combines the micro- and macro-economic constructs. Therefore, the 

study of such nature inherently entails a large number of external factors that could potentially 

affect the relationships in question. It could lead to the omitted variable bias. Also, this study 

does not distinguish between the strategic policies initiated by respective governments and the 

policies imposed by the WTO, or the members of a corresponding regional block such as EU or 

CIS. Future research could potentially focus on distinguishing the effects of the initiated and 

imposed policies.  

This study is concerned with the linear relationship between firm productivity and trade-

related policies. In order to measure the strength of the lineal relationship, the study requires the 

best possible linear model. The linear regression model used in the HLM and ANACOVA 

depends on the following simple OLS assumptions: i) for all values of the independent variables, 

the errors are normally distributed and the expected value of the error terms is zero for all values 

of the independent variables, ii) the error terms exhibit homoscedastic variance, iii) the error 

terms are independent from one another (i.e. no autocorrelation), iv) the effects of the 

independent variables are additive, v) the independent variables are not stochastic. Additionally, 

multiple OLS regression requires that there is no exact linear relation among the independent 

variables (i.e. no exact multicollinearity). 
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In addition to general limitations pertinent to the multiple OLS regression and the PCA 

mentioned above, the dependent (TFP) and independent (trade and investment climate) variables 

have other issues.  

The literature has highlighted several drawbacks to the TFP calculation. Such drawbacks 

include simultaneity bias first raised by Marschak and Andrews (1944), selectivity and attrition 

bias (Olley and Pakes, 1996), and unobserved (quasi-) permanent heterogeneity in productivity 

(correlated effects) (Hall, 2005). To address these issues the research follows Levinsohn-Petrin 

(2003) productivity estimation. As an alternative measure of firm productivity, the study uses the 

labor productivity (sales/employees).   

Additional issue with productivity arises if deflated revenues rather than physical product 

are used to describe output. Most likely such studies would suffer from a blurred distinction 

between the actual factor productivity and price-cost mark-ups. It would create a bias in case of 

production differentiation or market power differences between firms (Arnold, 2005). Also, 

Tybout (2000) stresses that collapse in the exchange rate could negatively affect firms with 

dollar-denominated debt. He brings the example of Argentina during the 80ôs and shows that 

resulting decisions to exit would have nothing to do with the actual productivity.  

One of the drawbacks of using the Enterprise Surveys is missing data. That issue is being 

handled by interpolating the missing data. Also, the way the Enterprise Surveys selected firms is 

considered to be somewhat skewed for the purpose of this dissertation. To keep comparability 

with previous surveys and across countries, the two industries were selected in all countries: the 

manufacture of food products and beverages, and manufacture of apparel and fur (see Appendix 

A for more details on industry stratification). Since the study uses the panel data for 2005 and 

2009, this resulted in a limited number of firms representing the top export industries. Another 
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major limitation is a lack of consistent firm-level data for that region that would go back in time. 

Thus, for the first and second research questions, the study uses the manufacturing firm TFP data 

for the year of 2009 as the benchmark to gauge the effect of targeted trade-related policies. For 

the third research question, since the data on firm TFP is available only for 2005 and 2009, the 

study has been forced to evaluate the relationship between economic growth and manufacturing 

firm productivity between 2005 and 2009. For the benchmark countries, firm-level data is only 

available for 2005, thus, the study used the data for that particular year. 

Trade policies are most likely to induce endogeneity (Trefler, 1993; Topalova and 

Khandelwal, 2010). The relatively less-efficient firms might have enjoyed higher levels of 

protection, depending on, for example, the political strength of labor and business. It may also 

reflect the government authoritiesô perception of whether domestic industries are mature enough 

to compete with foreign competition.  

According to the literature, the investment climate variables may exhibit the issues of 

self-selection, multicollinearity, and endogeneity. It is important to recognize that the 

econometric model above only informs us about the effect of constraints on the sample of 

existing firms (Dethier et al., 2010). That raises a concern of self-selection. Multicollinearity is 

another concern because most regressors might be correlated with each other, such as use of e-

mail may be correlated with the quality of electricity supply, etc. (Dethier et al., 2010). The issue 

of endogeneity arises because better indicators of investment climate may be associated with 

better performing firms, not because better investment climate causes such firms to be more 

productive but, on the contrary, because ñan inherently more efficient firmò can act more 

proactively. It may ñwork within the exogenously given environment to reduce inspections, 

power losses or days for customs clearance or phone linesò (Dollar et al., 2005: 9). 
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1.6 Conclusion 

This research aims to reconcile the investment climate literature with industry-specific 

government policies that target industries/value chains with high/growing economic rents. The 

final goal is to help firms achieve greater production efficiency, increase their export potential 

and utilize a countryôs abundances to the full extent.    

Despite its limitations, this research constitutes an original contribution to the literature 

by theoretically demonstrating, and empirically testing, the importance of industry-specific 

targeted reforms in export industries, or value chains with high/growing economic rents (primary 

research question). The goal of the secondary research question is to establish the importance of 

targeted governance reforms for productivity of firms after controlling for overall investment 

climate. With that established, the new hypothesis about the contribution of overall productivity 

to economic growth is explored through the secondary research question (RQ3).  

The policy implication of this study is to better understand how differences in investment 

climate between the countries affect each nationôs economic growth based on the implemented 

industry-specific, trade-related, policies. Apart from contributing to the literature on the impacts 

of business environment on firm performance, the results of this research identify trade-related 

policies which can increase productivity and sustainable development through targeting the 

countriesô own resource abundances. 

1.7 Dissertation Chapter Organization 

The dissertation is organized in six chapters. The current introduction Chapter 1 explains 

what this research is about, summarizes contribution and discusses a potential audience.  Chapter 

2 provides a detailed review of four major bodies of literature that this dissertation builds upon: 

Economic Growth Theory, International Trade Theory, Business Climate Theory, and Industrial 
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Organization Theory. The purpose of Chapter 2 is to place this dissertation in the context of 

existing literature; it also compiles a theoretical framework to support the logic behind each of 

the research questions. Chapter 3 provides a detailed methodology, definitions and data sources. 

It also develops the hypotheses to test the research questions discussed in the current chapter. 

Furthermore, Chapter 3 explores the limitations of this studyôs methodology and data in detail. 

Chapter 4 presents the summary of the results and discusses its major findings. Chapter 5 

presents the more detailed results from the analysis, and it is more technical in nature. Chapter 6 

draws conclusions and gives recommendations for further investigation into the research. The 

study also includes a reference list, a glossary of terms, and appendices.  
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2.1 Introduction 

This dissertation contributes to the current debate on industrial trade-related policies. It 

explains the rationale behind industrial policies and discusses why certain industrial policies 

succeed or fail. This dissertation develops a new model for developing and emerging markets to 

determine and implement trade policies in a systematic way to accelerate growth and raise 

productivity in a relatively short period of time. The goal of this study is to provide empirical 

evidence for successful government-initiated trade-related policies that are targeted at specific 

industries. The value-chain analysis (Porter, 1990; Gereffi, 1994) allows identifying the specific 

industries for the changes to be made. In addition, this study evaluates the impact of the trade-

related policies depending on various elements of investment climate. Finally, this research 

investigates if such industrialization is beneficial for a countryôs economic growth rate.  

In this chapter, the major relevant theories are reviewed: Economic Development Theory, 

International Trade Theory, Industrial Organization Theory, Institutional Theory, and Value 

Chain Analysis. The objective of this chapter is to emphasize the links between these literature 

bodies and to demonstrate the reasoning behind this dissertation.  

Lucas (1988) and Rodrik (2004), among many other researchers, point out that countries 

growing their real GDP per capita at 2 percent (or more) per annum may double their incomes 

every 30 years. Thus, determining the growth rate in real per capita income is not an easy task 

when it comes to developing countries. Our understanding of the process of economic growth 

has improved from the earlier Solow neo-classical model (1956) and the Romerôs (1986) model 

of increasing returns to scale (mid-1980s). Present economic growth models have added 

integration (trade), geography and institutions to the usual economic variables of physical and 

human capital, and price distortions. Rodrik (2003) connects the economic growth determinants 

in a single framework (see Figure 2.1).  
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Figure 2.1  

Determinants of Economic Growth 

 
Source: Adapted from Rodrik (2003). 

While it is difficult for governments to change such aspects as geography or market size, 

governments can have significant influence over a number of factors that affect investment and 

productivity through institutions and trade (World Bank Development Report, 2005).  

Similar to the macroeconomic literature on determinants of economic growth and 

development shown on Figure 2.1, this dissertation utilizes the literature on firm productivity 

along with the literature on trade and investment climate but at a micro-level (see Figure 2.2). 

Total output of a country is determined by factor endowments such as physical and human 

capital and labor, and productivity with which these endowments are employed. The firm 

productivity is calculated as the total factor productivity (TFP), or multifactor productivity 

(MFP), or ability to transform inputs into outputs at the maximum level of efficiency (Pena, 

2009). More formally, TFP is defined as a portion of change in real output not accounted for by 

the change of labor and capital inputs (OECD).  
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Figure 2.2  

Contribution to the Literature  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Adapted from Rodrik (2003). 

 

The industry-specific, trade-related policies encompass government initiatives aimed at 

reducing import tariffs (on key machinery and equipment) and non-tariff barriers, improving 

adherence to global industry standards, and setting up proactive bodies to assist producers 

acquire and adopt technologies and move along the value chain. Investment climate is generally 

understood as security, physical infrastructure, access to finance, regulatory framework, 

competition and property rights (Dethier et al., 2010). The dissertation links these concepts to the 

economic growth and development theory to see if improved firm productivity resulted in higher 

economic growth. 

2.2. Economic Growth and Development 

This section reviews the theory of economic growth and its determinants such as trade 

and institutions mentioned in Figure 2.1. It also discusses the trade policies and institutions in 
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relation to economic growth and development. The geography factor is discussed later in Section 

2.3 under the New Trade Theory. 

The classical theories of economic development are built upon the exogenous growth 

models, while the contemporary economic development theory is based on the endogenous 

growth models. In the exogenous growth models, growth occurs due to external factors, such as 

the degree of technological progress. In the endogenous growth models, growth occurs due to 

internal factors, such as human capital formation and increasing economies of scale.   

2.2.1 Exogenous Growth Models 

Under the Harrod-Domar model (Van den Berg and Lewer, 2006), the growth rate of 

GDP is determined by the national savings ratio and the productivity of new investments. Given 

that developing and emergent markets have an abundant supply of labor, it is the lack of capital 

and savings that constrain economic growth and development. The rate of economic growth 

could increase if developing countries opened up their economies and allowed foreign 

investments to flow into them (Easterly, 1997).  

 The neo-classical model proposed by Solow (1956) explains a significant part of the 

variation of economic growth across countries. Unlike the Harrod-Domar model stressing 

constant returns to scale, the Solow model assumes diminishing returns to capital and labor. The 

Solow model makes a prediction that in the absence of technological progress, countries would 

inevitably face an economic decline. To address this deficiency, the Solow model assumes that 

the growth rate of an economy depends on the inputs of labor and capital, as well as 

technological progress in the form of increasing capital intensity and high labor productivity. 

Since technological progress is treated as an exogenous variable, this exogeneity does not 

provide answers to policy questions regarding economic growth (Romer, 1986). The neo-
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classical growth models assume exogenous technological change and diminishing returns to 

reproducible factors of production. In such models, a trade restriction has no effect on the long-

run (steady-state) rate of growth of output (Rodriguez and Rodrik, 2000). 

2.2.2 Endogenous Growth Models 

 Romer (1986) and, later, Lucas (1988) and Rebelo (1991), having built upon the Arrowôs 

learning-by-doing concept (1962), Sheshinsky (1967), and Uzawa (1965), emphasized the 

importance of human capital formation and increasing returns to scale. They showed that 

economic growth can be sustainable in the long run if knowledge embodied in physical or human 

capital is treated as an endogenous variable. The theory of technological change was later 

introduced by Romer (1987, 1990), Grossman and Helpman (1990) and Aghion and Howitt 

(1992) who extended the theory by fully explaining the role of innovation that can grow 

prodigiously and affect economic growth endogenously via technology spillovers. Building on 

monopolistic models of Dixit and Stiglitz (1977), Grossman and Helpman (1990) formalized a 

link between growth, trade and innovation by developing a dynamic model of product innovation 

that gives rise to imperfect competition.  

 The seminal paper by Jones (1995) criticized the first generation of the endogenous growth 

models as being inconsistent with empirical evidence. The endogenous models predicted that the 

increase in the level of resources devoted to R&D (research and development) should lead to a 

permanent increase in the growth rate of GDP (Romer, 1990). Taking several advanced countries 

as an example, Jones showed that this ñscale effectò property does not hold. He demonstrated 

that while the R&D resources have been growing exponentially, the growth rates of total factor 

productivity and GDP per capita remained generally constant over time.  
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The more recent literature also finds geography and institutions play a big role in 

determining the productivity and income level of a country. Similar to Diamond (1997), Gallup, 

Sachs, and Mellinger (1998, 2000), Sachs and Malaney (2002), and Sachs (2003) find geography 

to exert a significant effect on productivity, population growth, trade and investment. On the 

other hand, Acemoglu, Johnson and Robinson (2001), Rodrik, Subramanian, and Trebbi (2002), 

and Easterly and Levine (2002) find that geography explains cross-country per capita differences 

mostly through the choice of political and economic institutions. Their findings confirm the role 

of institutions established by North (1990), and Hall and Jones (1999). They find national 

policies and institutions to be a key source of differences in economic performance across 

countries mainly because of the influence on the productivity level of a country. 

Rodrik (2003) puts together the determinants of economic growth such as geography, 

trade integration (Frankel and Romer, 1999) and institutions, and summarizes the potential 

relationships among them (see Figure 2.1). He defines geography as characteristics of the 

country determined by its physical location. In his understanding, trade integration relates to 

market size, and benefits and costs of trading across borders. Lastly, he defines institutions as the 

quality of formal and informal arrangements that vary from legal system to political institutions. 

2.2.3 Economic Growth and Trade 

The relationship between trade, productivity and a nationôs well-being is based on the 

Ricardian model of trade which concludes that free trade maximizes material well-being of a 

nation (Zhang, 2008). Ricardoôs law of comparative advantage ensures mutually beneficial trade 

among countries. It assumes a complete specialization in the specific commodity with a 

comparative advantage in terms of labor hours used per unit of output. This model has been 

expanded by Heckscher-Ohlin (HO) who added factor endowments (Bhagwati, Panagariya, and 
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Srinivasan, 1998). The difference between the Ricardian and the HO model is that specialization 

is incomplete in the HO model. Countries with abundant labor are better off specializing in 

labor-intensive products while countries with abundant capital and few workers should specialize 

in goods that require capital (see further discussion under the trade theory in Section 2.3).  

The endogenous growth models assume non-diminishing returns to reproducible (man-

made) factors of production or learning-by-doing and other forms of endogenous technological 

change.
6
 The presumption is that lower trade restrictions boost output growth in the world of 

economy as a whole (Rodriguez and Rodrik, 2000). Overall, it proved difficult to provide 

systematic convincing evidence that trade liberalization, namely trade openness or trade growth, 

leads to greater economic performance. Even more, some countries may even lose from greater 

trade. On the one hand, Frankel and Romer (1999) find trade to have a large and robust influence 

on economic development by using geographic characteristics as instrumental variables for trade 

openness. Using the gravity model,
7
 they construct ñnatural opennessò by adding the predicted 

bilateral trade shares of each country with all potential trade partners. They find that geography 

matters, especially for developing countries located far from markets that are less likely to 

benefit from trade. On the other hand, Spilimbergo (2000) shows that a more developed country 

(North) can lose from trading with a less advanced country (South) if preferences are non-

homothetic and if South is large or it has a high demand for low-technology goods. Rodriguez 

and Rodrik (2000) and similar studies by Vamvakidis (2002) and Yanikkaya (2003) demonstrate 

that the positive correlation between growth and trade openness found by Dollar (1992), Ben-

David (1993), Sachs and Warner (1995), and Edwards (1998) is not robust to various measures 

                                                 
6
 Non-reproducible inputs take the form of land and órawô labor (Zuleta, 2007). 

7
 In the gravity model, trade between two countries goes up with the area and population size of the trading partner 

and down with the distance between two countries. Trade also goes down with higher population size of the home 

country (more trade takes place within borders relative to across borders) and goes down if the country is landlocked 

(Easterly and Levine, 2002).  
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of openness and important control variables, regardless of time periods or sub-samples. The 

major criticism is that none of the regressions between growth and trade (export volumes and 

trade openness indices) actually explore the effect of trade liberalization on economic growth. 

Another concern is a two-way causality in the relationship between growth and trade, as trade 

may lead to growth, and vice versa (Rodriguez and Rodrik, 2000). So, instead of looking at trade 

openness and economic growth, Rodriguez and Rodrik suggest looking at relationships between 

trade policies and export growth, and between trade policies and rate of GDP growth by asking 

the following questions:  

ñéit would help to disaggregate policies and to distinguish the possibly dissimilar effects 

of different types of trade policies (or of combinations thereof). Are tariff and nontariff barriers 

to imports of capital goods more harmful to growth than other types of trade restrictions? Does 

the provision of duty-free access to imported inputs for exporters stimulate growth? Are export-

processing zones good for growth? Does the variation in tariff rates or non-tariff barriers (NTBs) 

across sectors matter? ñ(Rodriguez and Rodrik, 2000: 317). 

2.2.4 Economic Growth and Institutions 

The new institutional economics literature (Buchanan and Tullock, 1962; North and 

Thomas, 1973 in Menard and Shirley, 2010) has highlighted the importance of constraining 

government. To address this issue, North (1981, 1990) has developed an analytical framework 

that incorporates institutional analysis into economic theory. North defines institutions as ñéthe 

rules of the game in a society, or, more formally, the humanly devised constraints that shape 

human interaction. In consequence they structure incentives in human exchange, whether 

political, social, or economicéThey are made up of formal constraints (rules, laws, 

constitutions), informal constraints (norms of behavior, conventions, and self-imposed codes of 
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conduct), and their enforcement characteristics.ò North (1990) has outlined how past institutional 

performance influences present and future institutions and why different economies perform 

differently over time. He emphasizes the role of an efficient judicial system to enforce contracts 

for financial performance. Poorly secured property rights over profits, and physical and 

technological capital reduce incentives and opportunities to invest. Bureaucracy slows down a 

distribution of permits and licenses that allow technological advances to be adopted in 

production processes.  

The early empirical evidence on the effect of constraining government has been provided 

by DeLong and Shleifer (1993). They show that European regions governed by ñabsolutistò 

(strong princely order, where legal order was used as a tool of control) have seen retarded city 

growth during the last millennium. Other papers by Knack and Keefer (1995) and Mauro (1995) 

look at the effect of good quality institutions on economic growth. Knack and Keefer (1995) 

utilize the proxies on security of property and contractual rights from the two private 

international investment risk services: International Country Risk Guide (ICRG) and Business 

Environmental Risk Intelligence (BERI). Mauro (1995) uses the ICRG index, and Business 

International Index, now incorporated in the Economist Intelligence Unit, as a proxy for 

institutional efficiency as perceived by investors. As an instrument for corruption, he uses the 

ethno-linguistic fractionalization of the population. Their findings confirm the role of institutions 

established by North (1990), Hall and Jones (1999) who use the ICRG as the measure of 

institutional quality, and distance from equator and European language as instruments for 

institutional quality (so-called ñtropicsò hypothesis). The notion behind this hypothesis is that a 

tropical location with a hot climate, or a landlocked location, inhibits development and growth. 

Their research finds national policies and institutions to be the key sources of differences in 
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economic performance across countries due to their impact on the productivity level of a 

country. Similar results have been obtained by Acemoglu, Johnson and Robinson (2001) in 

testing the ñgermsò hypothesis. They show the role played by institutions in the economic 

performance of different colonies using the differences in European mortality rates as an 

instrument to account for current institutions. In places where high levels of malaria and yellow 

fever prevented Europeans from settling, they tend to set up extractive states to transfer resources 

to the metropole. In places where Europeans were able to settle, they tend to set up institutions 

that support private property and demand accountability from the government. Easterly and 

Levine (2002) examine natural endowments, institutions and macroeconomic policies. They find 

that endowments determine cross-country variations in institutional development which, in turn, 

explain differences in economic performance. Easterly and Levine (2002) use the institutions 

variable, which adds the hypothesis on ñcropsò to the above mentioned hypotheses of ñtropicsò 

and ñgerms.ò Land endowments lead countries to produce commodities that allow for large 

economies of scale and lead to concentration of power in fewer hands (Latin America: silver, 

rice, sugar cane). Such concentration of power allows for elite, which opposes democracy and 

equality. In contrast, endowments conducive to commodities grown on family size farms lead to 

dispersion of power among the population (North America: wheat and maize).  

The empirical studies measuring the effect of institutions have been heavily criticized by 

Glaeser, La Porta, Lopez-de-Silanes, and Shleifer (2004). They find the survey indicators of 

institutional quality to be seriously flawed as they measure policy outcomes, not some permanent 

characteristics of political environment that North is referring to. These indicators are not 

constructed to reflect constraints on government; they are volatile, mean-reverting and are not 

strongly correlated with objective measures of constitutional constraints on government. The 
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reason for that is the measures of institutional quality do not capture the difference between 

dictators choosing good policies and governments constrained to choosing such policies. 

Following Lipset (1960), Glaeser et al. (2004) suggest human capital to be a more basic source 

of growth rather than the institutions. They provide the example of North and South Korea where 

leaders chose to follow socialism and capitalism, respectively. Assuming that good institutions 

are the outcome of economic growth in South Korea after the 1953, they attribute South Koreaôs 

growth to the choices made by its dictators (between the end of the Korean War in 1953 and 

1980) rather than to these institutions. Similar to Djankov, Glaeser, La Porta, Lopez-de-Silanes, 

and Shleifer (2003), Glaeser et al. (2004) believe that each community handles a set of 

institutional opportunities depending on its human and social capital. The higher the level of 

human and social capital, the better its institutional opportunities are.  

2.2.5 Economic Growth, Trade and Institutions 

While the above papers look separately at trade and institutions as growth determinants, 

the following papers incorporate both variables into the growth equation. Dollar and Kraay 

(2003) and Rodrik, Subramanian, and Trebbi (2002) evaluate the partial effects of trade and 

institutions on growth in the long run. They both use ñrule of lawò from Kaufmann, Kraay, and 

Zoido-Lobaton (2002) as a measure of institutional quality. However, they use different 

instrumental variables for institutional quality: Dollar and Kraay (2003) use linguistic 

characteristics, and Rodrik, Subramanian, and Trebbi (2002) use settler mortality. Dollar and 

Kraay (2003) conclude that the data does not inform about the relative contribution of trade and 

institutions. In contrast, Rodrik, Subramanian, and Trebbi (2002) find institutions, rather than 

trade, matter most for economic growth. The reason the regressions isolating the partial effects of 

trade and institutions on the long run growth produce varying results is identification problem. 
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Most instrumental variables ï historical and geographical ï strongly predict both institutions and 

trade.  

2.2.6 Summary 

This section looks at exogenous and endogenous models of economic growth. 

Furthermore, it discusses trade and institutions in relation to economic growth and reviews the 

related empirical studies. Overall, an intellectual consensus is that the political institutions of 

limited government cause economic growth even though the indicators of institutional quality 

might be flawed as they measure outcomes rather than policy (Glaeser et al., 2004). The 

evidence on importance of trade for economic growth has been somewhat mixed. The major 

criticism is that none of the regressions between growth and trade (export volumes and trade 

openness indices) actually explores the effect of trade liberalization on economic growth. 

Another concern is a two-way causality in the relationship between growth and trade, as trade 

may lead to growth, and vice versa (Rodriguez and Rodrik, 2000). So, instead of looking at trade 

openness and economic growth, Rodriguez and Rodrik suggest looking at relationships between 

trade policies and GDP growth by exploring the effect of trade restrictions on economic growth 

in countries with different income, size, comparative advantage, or periods of contraction versus 

trade expansion. They also recommend distinguishing between different types of trade policies, 

variation in tariffs and non-tariff barriers. Such questions could mainly be answered through 

detailed country- and sector-specific studies. This dissertation tries to address these questions by 

using the value chain analysis.  

2.3. International Trade Theory 

This section outlines the major studies in the field of international trade and discusses 

literature from the standard trade theory based on comparative advantage to the new trade theory 
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that is characterized by intra-industry trade and industrial clustering. It discusses how similar 

countries trade similar goods, and how geography plays a role in trade. It also discusses how and 

why many countries try to select and develop their export industries. That leads to the discussion 

on the industrial policies, their benefits and costs, as well as industrial policy tools. Furthermore, 

this section evaluates the empirical studies on effects of trade liberalization, and trade protection 

on firm-level productivity. 

2.3.1 Old Trade Theory 

Started with Smith (1776, in Gerber, 2011) and Ricardo (1951), the theory of free trade 

has labor as a single homogenous input of production and constant costs. Productivity in the 

Ricardian model is the amount of output obtained from a unit of output. The opportunity cost of 

producing traded goods is the single most important determinant of trade patterns. A country is 

said to achieve a comparative advantage in a good when it has lower opportunity costs of 

producing that good than those of its trading partners (Gerber, 2011). The simple conclusion of 

the Ricardian model is that free trade maximizes the material well-being of a nation. The 

assumption is constant production costs. Given complete specialization in the specific 

commodity with a comparative advantage in terms of labor hours used per unit of output, 

Ricardoôs law of comparative advantage ensures mutually beneficial trade among countries.  

The later economists provide a more detailed explanation of trade in which the 

comparative advantage of a nation depends on its endowments of inputs used to produce each 

good. The Heckscher-Olin (HO) theory, the Heckscher-Ohlin-Samuelson theory, or the Factor 

Proportions theory, all stress that comparative advantage is determined by factor endowments of 

trading partners. Countries with abundant labor are better off specializing in labor-intensive 

products while countries with abundant capital and few workers specialize in goods that, in 
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particular, require capital. The difference between the Ricardian and the HO model is that 

specialization is not complete under the latter model. The main assumptions of the HO model are 

homothetic preferences among consumers, a lack of transportation costs, immobile (across 

countries) factors of production, and different relative intensities of factors required for 

production. Thus, the removal of trade barriers based on comparative advantage and 

specialization should result in improved resource allocation and increased welfare for everyone 

(Blaug, 1992). The HO model drops the unrealistic assumption of the Ricardian model in that it 

distinguishes between two or more skill categories of labor, and different types of natural 

resources and capital. It also recognizes that various industries may use different mixes of inputs 

(Gerber, 2011). Another assumption is increasing production costs. In the HO model the trade 

benefits nation as a whole but some groups within the nation will benefit more than others, while 

others may actually lose. The implications of the HO model for income distribution are such that 

trade causes the price of the export good to rise and the price of the import good to fall. The 

Stolper-Samuelson theorem, which builds upon the HO model, describes these effects.  

However, empirical tests of the theory have not been very successful in explaining trade 

patterns. Gerber (2011) points to two most popular extensions to the HO model based on the 

comparative advantage theory: product cycle and the theory of intra-firm trade. The product 

cycle model of trade developed by Vernon (1966) shows that many manufactured goods go 

through a product cycle in which the inputs change over time. He distinguishes between several 

stages of product cycle: introduction, growth, maturity, saturation and decline. In the early stages 

of production, there is a lot of experimentation in terms of product characteristics and production 

process. Such experimentation requires a high-income market with the greatest consumer 

feedback. It also requires a skilled labor force to improve the product, and capital that is willing 
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to face initial losses to support such processes. So production and consumption sides demand 

that product research, development and initial production take place in industrialized countries. 

Once the product enters the middle phase, it begins to be standardized in size, characteristics and 

manufacturing process. At that stage, product experimentation shifts to incremental changes in 

product design, and production moves to countries with low-cost and low-skilled labor. Once the 

consumption in developed nations exceeds its production, an increasing share of the worldôs 

output moves to developing nations to keep labor costs low. The cycle starts over again as 

developed nations face pressure to develop new products.   

Firms prefer to invest abroad rather than export and then ship part of the output from the 

foreign operation back to the home country under the conditions outlined in the product cycle. 

Even though this output represents international trade, it is handled within a single company. 

Such trade between a parent company and a foreign affiliate represents an intra-firm trade. 

Research on the benefits and costs of investing abroad versus exporting from a home country 

builds upon microeconomic characteristic of firms and macroeconomic characteristics of 

countries that attract foreign investments. Dunning (2001) is a founder of an eclectic paradigm 

that analyzes both sets of characteristics in one framework. Ownership-location-internalization 

(OLI) paradigm states that firms will invest abroad because they own an asset which gives them 

a competitive advantage compared to the world. It could be a patent, a trademark, a firmôs 

reputation, and so on. Second, firms would be attracted to a certain location because if offers 

advantages in terms of low input costs, suitable economic environment, or a large customer base. 

Third, the internalization allows firms capture all the advantages of that ownership of the asset 

within itself. Some firms may choose to license out a technology or a trademark, and let foreign 
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firms produce the product. However, others may choose to set up production abroad and 

internalize due to the problem with contract enforcement, or a fear of theft of technology. 

 The consensus among economists is trade between developed and developing nations has 

contributed slightly to the decline in real wages for unskilled labor in advanced countries 

(Gerber, 2011). That is consistent with the Stolper-Samuelson theorem. The main reason for that 

is technological progress that raises demand for skilled labor and decreases demand for unskilled 

labor. In light of trade liberalization and subsequent wage discrepancies in developing countries, 

it was also found that the factor equalization theorem (FET), which states that free trade would 

lead to equal wages and returns on capital in two countries, applies mostly to advanced countries 

(Edwards, 1985). So this point is still under empirical investigation.   

2.3.2 New Trade Theory: Beyond Comparative Advantage 

The limiting assumptions of old trade theory such as constant returns to scale, perfect 

competition, full employment, as well as increasing evidence on the intra-industry trade, 

especially among industrialized countries, have led to the development of a new trade theory. 

The new trade theory relaxes the assumptions of standard trade theory by recognizing market 

failures such as unemployment, introducing product differentiation, imperfect competition, and 

explicitly defining firms. The new trade theory makes it clear that the gains from trade can arise 

from several fundamental sources: differences in comparative advantage and economy-wide 

increasing returns. As a result, the new trade theory allows for two types of trade: net or inter-

trade industry based on differences in comparative advantage, and intra-industry trade driven by 

similarities between the countries based on product differentiation and economies of scale 

(Neary, 2009).  
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The empirical evidence on trade built upon comparative advantage has been somewhat 

mixed. While it is difficult to measure precisely the comparative advantage of the nation, it is 

also difficult to actually predict the potential mix of products that it will import or export based 

on that comparative advantage. Gerber (2011) identifies two exceptions to the old trade models 

that go beyond comparative advantage. These two models are not determined by factor 

endowments or productivity differences. These are the intra-industry trade and industrial 

clustering.  

2.3.2. a) Intra-Industry Trade 

While the previous models are based on differences in productivity or factor endowments 

between the countries, the intra-industry (within the same industry) trade builds upon countriesô 

similarities. Under this scenario, world trade consists of countries that export and import similar 

goods. Increasing evidence on intra-industry flows has led to a new framework developed by 

Krugman (1979), Helpman (1981), and Lancaster (1980). This model is characterized by internal 

economies of scale, or decreasing average costs accompanied by a relatively large range of 

output.
8
 Larger firms have an advantage over smaller firms as size gives a competitive advantage 

in a form of lower average costs. The intra-industry trade arises because of a variety of 

increasing returns to scale, associated with production costs. In addition to lower prices and 

opportunity to expand production, it also offers a variety of choices to consumers. Product 

differentiation allows each exporting firm to produce a unique variety that consumers, who ñlove 

variety,ò want. Such differentiation allows firms to exploit their monopoly power, thus the new 

trade theory invalidates the assumption of perfect competition and builds upon the Dixit-Stiglitz 

monopolistic competition. 

                                                 
8
 Ibid. p.95. 
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2.3.2. b) Industrial Clustering 

Conversely, external economies of scale lead to regional agglomerations of firms since 

they allow all firms, notwithstanding their size, to benefit from lower average costs as the size of 

the industry increases. Krugmanôs geographic specialization (1991) explains that in the world of 

economies-of-scale the economic activity is largely concentrated in a limited number of locations 

that allow for access to large markets, as well as deep markets for specialized skills and suppliers 

of specialized inputs. In some cases, such locations are determined by geography, in others 

simply by accident. Both input and output-side characteristics of a certain place determine a 

firmôs decision making. Transportation costs and economies of scale help manufacturing firms 

decide whether to locate near their resource base or closer to the final market. Gerber (2011) 

gives examples of milk and egg production which are localized due to high transportation costs 

and limited economies of scale. In contrast, aircraft production is concentrated since it offers 

high economies of scale and relatively low transportation costs.   

Krugmanôs geographic concentration states that small differences in initial conditions 

may lead to huge differences in the final outcome. Thus, regions with a relatively small 

advantage at an initial stage may start developing significant economies of scale. That would 

give them a jumpstart before other regions that followed. Gerber (2011) states as an example, 

during World War II, the production of jet engines was moved from Great Britain to the West 

Coast of the United States in order to prevent Germany from bombing and destroying the aircraft 

engine factories. Eventually, that led to the development of a network of aircraft manufacturers, 

suppliers, and aerospace engineers on the West Coast. Such agglomeration and availability of 

lower priced aircraft (compared to those manufactured by other countries) gave the United States 
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a significant competitive advantage. These advantages also inhibited the development of a 

competitor aircraft industry for quite some time.  

Likewise, Porter (1990, 1994) stresses geographical location, clustering and competitive 

advantage as a key determinant of a nationôs international competitiveness. As the number of 

firms increases, firms may become more productive, but individual firms may or may not choose 

to increase their size.
9
 Producers operating in the same locale benefit from the proximity of other 

producers, buyers and suppliers due to their access to skilled labor and knowledge spillover 

effects. Knowledge spillovers that happen through formal and informal networks of people are 

deemed to be particularly important to industries characterized by rapid technological advances. 

Such physical proximity helps overcome difficulties conferred by geographical distance. Flows 

of information between producers and suppliers may lead to closer collaboration among them. A 

big production base also leads to a larger pool of specialized workers and helps reduce the search 

costs of firms. Access to specialized inputs helps lower costs of finding a specialized producer 

and offers a greater variety of intermediate inputs. 

Krugman (1991) believes that economic activity is largely concentrated in a limited 

number of locations that allow for access to large markets or specialized inputs, and that such 

locations are determined by geography, or simply by accident. However, Porter (1990) stresses 

that governments could help raise competitiveness of geographic locations. Given such a 

difference in opinions, the following section discusses the industrial policies and reasons why 

governments try to develop their export industries. 

2.3.2. c) Industrial Policies: Market Failures and Strategic Trade Policy 

There is a controversy on industrial policies aimed to encourage industrialization, 

especially among developing countries. For example, Boeing has been enjoying a monopoly 

                                                 
9
 Ibid. p.101. 
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power as a result of the Alliesô decision to locate production of jet engines on the United States 

West Coast during the World War II. It was not until the governments of Britain, France, 

Germany, and Spain pool their resources to launch the Airbus, did Boeing have a competitor. 

This example demonstrates how governments used industrial policies to explicitly target 

economic activity and get the industry off the ground (Gerber, 2011). Other examples include 

Brazilôs successful Embraer and the failed Indonesian aircraft industry which was aimed to build 

commercial jet aircrafts with a capacity of 20- to 100-passengers. The rationale for government 

intervention is explained next.  

The theoretical foundation of industrial policies bears on the concept of market failures 

and strategic trade argument. Market failures arise when the private market does not provide an 

optimum amount of goods and services. Market failures arise in a presence of divergence 

between private returns and social returns. Such divergence is caused by externalization of costs 

or benefits of an activity, meaning that not all costs or benefits accrue to people or companies 

engaged in the economic activity.
10

  

 When social benefits exceed private benefits, it leads to positive externalities which go to 

consumers or firms not directly involved in the activity. Figure 2.3 shows that private market 

produces at P1 and Q1, which are a high price and a low quantity from the standpoint of social 

optimum. The social optimum is at P2 and Q2, because it takes into consideration costs and 

benefits to the firm as well. In fact, firms earn less than the social return because part of it is not 

captured by firms. That leads to that production quantity which is less than socially desirable.  

The negative externalities arise when social costs exceed private costs, which is an 

opposite case to the one shown on Figure 2.3.  A popular example is a chemical factory or mine 

that emits wastage into the atmosphere or a nearby river. In that case, the factory or mine 
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benefits its owners but social costs from emissions are borne by society. With a negative 

externality, the supply curve does not reflect the true cost of a good. Thus, this good is 

oversupplied compared to what it would be if suppliers had to pay a full cost (including external 

costs) (Bade and Parkin, 2006).  

Divergence between social and private returns arises due to many reasons. Lin (Lin and 

Chang, 2009) highlights information externalities, or knowledge spillovers. Information on new 

products and processes can be easily spread to competitors and potential imitators who are not 

bearing any costs. In this case, social returns exceed private returns as some of the value of 

spilled knowledge goes to outsiders. Innovations signal information about profitable and 

unprofitable market opportunities. The first firm in the industry may leak some information to 

other firms, and the social returns will exceed private ones. Thus, the market tends to 

undersupply innovation. Government subsidies may be one of the instruments to offset the 

disadvantages associated with the first-mover disadvantages. Another example of market failure 

that can justify government intervention is capital market imperfections (Gerber, 2011). In the 

absence of sufficient information, lenders and banks tend not to fund start-up firms or existing 

companies who wish to borrow to develop new products and processes. In that case, some solid 

ideas may not receive appropriate funding. Lin (Lin and Chang, 2009) also highlights co-

ordination problems that arise from economies of scale. To boost a potentially competitive 

industry may require simultaneous large-scale investments in infrastructure, education, or 

financial and legal institutions. By itself, each project may not look very profitable but together 

these projects may result in a very competitive industry. Individual firms cannot internalize all 

these changes very efficiently because of very high capital requirements.   
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Figure 2.3  

Market Failure: Externalities  
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Source: Gerber (2011). 

A second justification for industrial policies is strategic trade policy. It is a system of 

industry subsidies, trade barriers, and sometimes export subsidies aimed to alter the outcome of 

international competition in favor of a country. It is accompanied by imperfect competition and 

increasing returns to scale. Government provides subsidies for domestic firms to capture a large 

part of industry profits and the domestic market. Foreign firms lose their market share, and their 

costs of production go up due to their loss of economies of scale (Brander and Spencer, 1981).  

As a result of a government offering the subsidy, the domestic firm may decide to enter 

the market, thus forcing the foreign firm to leave. Gerber (2011) provides an example of 

Canadian Bombardier and Brazilian Embraer to demonstrate the decision making process 

between entering the market (Embraer) and leaving it (Bombardier).  

2.3.2. d) Debates on Industrial Policies  

As it was mentioned before, there is a controversy on whether these industrial policies 

worked or not. It is difficult to measure the effect of policy interventions on growth rates due to a 

lack of consistent data, and measurement issues. The major problems highlighted by Gerber 
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(2011) include correct choice of industries, potential rent-seeking and information asymmetries 

between government and firms, and inability to prevent the external benefits of R&D spending 

from spilling abroad. For example, if governments offer special incentives to attract investments, 

they may face severe information disadvantages. This happens because governments can never 

know how much incentive they should provide in order to induce the desired behavior. Thus, 

they can become victims of opportunistic behavior by firms by providing excessive incentives 

(Neil and Gatrell, 2003, in World Development Report 2005).  

It is clear from the above discussion of externalities that a possibility of external benefits 

leads markets to under-invest. So government could choose to support the industries that promise 

the largest external benefits. However, as Gerber points out, it is impossible to predict the 

positive externalities that may come out of inventions or new technologies. Another popular 

approach is to target the industries with the highest value added ï broadly understood as the 

difference between the cost of materials and output value. Gerber criticizes this approach since 

the highest value added industries in the United States are petroleum refining and tobacco 

products. He claims it makes no practical sense to target these industries. 

Another problem with industrial policies is rent-seeking, or the use of resources to 

transfer wealth from one group to another without increasing total wealth (Tullock, 1989). If 

Congress is being lobbied by steel companies to impose a tax on steel imports, it benefits steel 

companies by increasing their revenues. However, it decreases the income of steel users (Gerber, 

2011). Also, if firms know about the possibility of receiving subsidies, they will intensity their 

efforts to gain the subsidies by hiring more lobbyists, or engineers to persuade the Congress. As 

a result, resources used in such a manner do not contribute to the total output. Of course, it 

depends on the degree of corruption in the country, as well as its political structure. More corrupt 
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countries would find it hard to choose sectors to develop based on purely scientific, economic, or 

technological evidence. 

Another concern with industrial policies is that is almost impossible to prevent the 

external benefits from spending on research and development to stay within the country. Studies 

show that external benefits accrued to foreigners comprise about one-fourth of total benefits of 

R&D spending by the home country.
11

 

The World Bank (1993) research on high-performing Asian economies (HPAE): 

Indonesia, Korea, Malaysia, Singapore, Thailand, and Taiwan, considers the industrial policies 

targeted at industries that were already being developed by market forces as unnecessary. The 

research finds the industrial policies to be marginally effective given those countriesô positive 

changes in labor endowments and their high degree of savings and investments. This conclusion 

is based on two pieces of information. First, the analysis brings the textile industry as an example 

to compare the growth rates of productivity of targeted versus non-targeted sectors. The textile 

sector, which was not promoted, performed as well as promoted sectors such as metalworking 

and chemical industries in Japan and the chemical industry in Korea. Second, if these policies 

worked, they should have brought to a different pattern of growth than a pattern caused by 

changes in factor endowments. But this evidence has been criticized as irrelevant because what 

matters is how the same industry would have performed if it was not targeted. Also, the industry 

groupings in the World Bank analysis were too broad to reveal the details of selective targeting. 

Both Japan and Korea had promoted textile industry in the early period of the industrial policies, 

so it is likely that textiles have experienced a rapid increase in productivity as a result of that 

(Gerber, 2011).  
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The growth accounting for the six HPAE shows that between 1960 and 1994 their total 

factor productivity (TFP) has been somewhat low (between 24 and 36 percent) when compared 

to that of industrial nations (37 percent) and the slower-growing US (27 percent). While these 

countries did not produce new technologies like the US and other industrial world, they should 

have been able to adopt foreign technologies and lift their TFP. Instead, they are characterized by 

the increase in quantity of capital per worker that comes from sacrifice, from foregoing todayôs 

consumption, and from higher savings. So the argument in favor of a new Asian model of 

economic growth that builds upon the selective interventions such as industrial policies and 

export promotion leading to greater productivity does not seem hold (Gerber, 2011).  

Given the imbalances that led to a rise in global financial turmoil in 2008, another 

concern has been how much more in exports from the newly industrialized countries the 

industrial nations can absorb.  

Such controversy has led to the fact that recent international agreements specifically 

prohibit certain actions that countries can take to protect or support their industries. Policies that 

went in effect in 1994 under the Uruguay Round of the General Agreement on Tariffs and Trade 

(GATT) probably represent the largest obstacle to developing countries wishing to replicate the 

export promotion policies of the HPAE (Gerber, 2011). These rules prohibit developing 

countries, with the exception of countries with a per capita GDP of less than $1,000, to provide 

any export subsidies, e.g. credit subsidies, tax breaks and direct payments. However, subsidies 

for noncommercial R&D, regional development, and compliance with environmental regulations 

are allowed.  

To sum up, there is a continuing debate on the usefulness of industrial policies. At a 

minimum, economists agree that, to be successful, industrial policies should have at least: clear 
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criteria in a form of export targets, institutional mechanisms for compliance and monitoring, and 

low costs to avoid significant resources reallocation from non-targeted sectors. Lin (Lin and 

Chang, 2009) calls for ï ña state that facilitates the private sectorôs ability to exploit the 

countryôs areas of [current] comparative advantage.ò Countries should focus on exploiting 

current comparative advantage, even though for many poor countries it lies in labor- and 

resource-intensive production activities. Once the barriers to emergence of firms in such and 

related industries are removed, governments should let them grow and advance organically. Over 

time, as human and physical capital is accumulated, countries may proceed to upgrading the 

industrial structure and more into producing more capital- and skill-intensive goods. He 

highlights a gradual approach in which firms enter the industries corresponding to their 

endowment structure and adopt existing technologies rather than trying to do frontier innovation 

themselves.  

2.3.2. e) Industrial Policy Tools 

The high-performance Asian economies (HPAE) have had policies that share three 

things: targeting specific industries, providing directed credit, and export promotion. Other 

practices used by newly industrialized countries include selling foreign exchange below market 

prices, thus allowing firms to import capital goods at below-market prices (Gerber, 2011). 

Another common practice is to make loans available at low interest rates, or to provide loan 

guarantees that would allow firms to access capital at favorable interest rates. Other common 

techniques include special tax treatment to targeted sectors and purchases of equipment by the 

government for state-owned firms. Similarly, governments may provide information through the 

chambers of commerce or by lobbying foreign nations to adopt home country standards.
12

 Often, 

governments encourage firms to collaborate either through direct funding or consortia research to 
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avoid duplication of research and development. Also, governments may simply own firms that 

promise greater potential.  

2.3.2. f) Tariff and Non-tariff Barriers to Trade  

Current low barriers to imports of manufactured goods have resulted from a set of 

agreements after the World War II aimed to reverse the high levels of protection implemented in 

the 1920s and 1930s. However, despite the presence of low tariffs, various domestic policies, e.g. 

quotas, import licensing requirements, and complicated customs procedures, have become 

barriers to trade (Gerber, 2011).  

Shallow integration, or integration at the border refers to elimination of tariffs (tax on 

imports), and quotas (quantitative restrictions on imports). It only affects goods and services 

crossing the borders. Conversely, deeper integration refers to elimination of trade barriers caused 

by non-trade-related domestic policies. Such policies go beyond the flows of goods and services 

because they incorporate such fundamental issues as business-government relations, safety and 

consumer protection standards. 

Tariffs 

Tariffs indirectly limit imports by imposing taxes on them, while quotas directly limit the 

quantity of imports. As a result of import tariffs, the domestic price increases by the amount of 

tariff, and that causes domestic consumption and imports to fall. On the other hand, domestic 

producers get a chance to charge a slightly higher price thereby increasing their production. 

Other changes caused by import tariffs include reallocation of resources to sustain increases in 

production. Additionally, import tariffs are accompanied by deadweight loss on the consumer 

side (reduction of value not compensated by a gain somewhere else) and efficiency loss on the 
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production side (loss due to misallocation of resources).
13

 Other potential costs include 

retaliation by trading partners, tariff effects on innovation, and rent-seeking behavior.  

Response of trading partners to import tariffs on certain goods may result in retaliation. 

These trading partners may decide to retaliate by raising import tariffs on other goods produced 

by the home country. Gerber (2011) provides the example of United States imposing an import 

tariff on European pasta. As a result, the European Community has raised import tariffs on US 

products such as cooking oil, soybean, and corn, etc. Another drawback of import tariffs is that it 

may cause domestic firms to become isolated from foreign competition, thereby reducing their 

incentive to innovate. The temporary nature of tariffs may induce domestic firms to lobby 

government in order to keep protection in place. That results in wasted resources without 

actually producing any good or service, or rent seeking. In case there is no retaliation, rent 

seeking, or adverse effects on innovation, the large country, however, can improve its welfare 

through import tariffs.  

There are two types of tariff protection: effective and nominal rates of protection. While 

nominal rates of protection take into consideration the rate levied on a product, effective rate 

looks at nominal rate plus any tariffs on intermediate inputs. Thus, the effective rate provides a 

full picture of how the product is protected. It is closely related to the concept of value added ï 

or contribution of capital and labor at each stage of production. The price of good minus the 

costs of intermediate inputs used to produce it constitutes value added.
14

 The formula for the 

effective rate of protection is the following: 

                                           (VA* - VA) / VA                                                     (2.3.1) 
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VA is the amount of domestic value added under free trade, VA* is the amount of domestic 

value added after all tariffs on final goods and intermediate inputs. Clearly, the effective rate of 

protection is more reflective of a level of product protection.  

Non-tariff Barriers: Quotas and Nontariff Measures 

Similar to tariffs, quotas also lead to an increase in domestic price, fall in imports and 

domestic consumption, and increase in domestic production. The main difference, however, is a 

lack of tariff revenue to governments (unless government auctions the quotas). Another 

difference is a long run effect on producer surplus: an increase in consumer demand for a product 

with an import tariff increases the importôs quantity and does not change its price. In contrast, an 

increase in consumer demand for an item with a fixed quota leads to an increase in surplus of 

domestic producers and in the price paid by consumers. Thus, as a form of protection for their 

industry, quotas are preferred to tariffs by domestic producers.  

Gerber (2011) distinguishes between different types of quotas: quantity limitations, 

import licensing requirements, voluntary export restraint (voluntary restraint agreement). 

Contrary to direct limitations on imported quantity (quotas), governments may force importers to 

obtain import licenses to import goods. That allows governments to regulate the number of 

issued licenses, as well as permitted quantities. Under voluntary restraint agreements, exporters 

agree to limit their exports to certain markets for a period of time.  

The non-tariff measures include, among others, complicated customs procedures, 

environmental, safety and technical standards, rules established for government procurement, 

limitations imposed by state companies, or lack of intellectual property protection. 



 

 

 

54 

2.3.2. g) Industry Protection 

There exist several arguments in favor of industry protection. They include arguments in 

favor of labor creation, infant industry protection, national security and retaliation.  

The proponents of the labor argument claim that trade causes production to move to 

countries with lower wages. However, this argument does not take into consideration the 

productivity of workers. Also, given the deadweight losses discussed above, tariffs serve as an 

expensive way to protect jobs. 

The infant industry argument builds upon two ideas. First, protected industry is initially 

too weak to sustain foreign competition. Second, protected industry promises some positive 

externalities which will be captured by firms outside of the targeted industry. As it was 

mentioned before, if externalities persist, market tends to undersupply the society.
15

 However, 

sometimes companies are better off importing equipment at competitive market prices than 

buying at above world market prices from local producers. It is also difficult to predict 

technological externalities from technology produced by an infant industry. Gerber (2011) points 

out that to ensure industry becomes competitive over time, protection has to be temporary and 

firms should go through falling costs. 

The national security argument builds upon protection of a countryôs military potential 

and its cultural identity. Besides the strategic technologies, certain minerals, and military 

weaponry, this term incorporates restrictions on movies, television programming, music, theater 

and print media.  

Another reason for trade barriers is based on retaliation for unfair trade practices. 

Countries may choose to protect certain industries in retaliation against their trading partnersô 
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trade policies. While providing a basis for negotiation between trade partners, retaliation often 

proves to be futile since it may easily escalate to trade wars.  

2.3.2. h) Environmental and Labor Standards 

Given a fall in trade barriers, standards represent another type of obstacle to international 

integration in goods and services. Even with a large variety of standards, countries still may be 

deeply integrated with each other. Most popular forms of standards include standards concerning 

labor and environment.  

The labor standards proposed by the International Labor Organization (ILO) include 

prohibition of forced labor, freedom of association, the right to organize and bargain collectively, 

no exploitation of child labor, and nondiscrimination in employment. Other labor standards are 

concerned with minimum wage standards, number of working hours per day, and health and 

safety issues at a work place. These are more controversial compared to the five principles 

established by ILO as their interpretation may differ from country to country depending on its 

income level and living standards.  

The effectiveness of imposing labor standards increases as more countries join to support 

those standards. However, it has been considered as another form of protectionism on the part of 

high-income countries. One of the arguments is that standards implemented by high-income 

countries in agriculture, textiles, and clothing are being used to defy the comparative advantage 

of low-income countries and disallow them access to the high-income countriesô markets 

(Gerber, 2011). 

 The environmental standards can be distinguished between those having transboundary 

and non-transboundary (exclusively national) impacts. The proponents of environmental 

standards from the national point of view claim that even though environmental standards reduce 
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industryôs competitiveness, they benefit a nation as a whole. The proponents also oppose the 

notion of allowing pollution to be ñexportedò from advanced nations to developing countries. 

From the transboundary point of view, pollution spills through the nationôs borders, or it may 

happen in a mutual way when truck traffic between two countries creates pollution in both 

nations. Other forms of transboundary impacts are caused by simultaneous actions of several 

countries, and refer to ozone depletion and global warming.
16

  

Other alternatives to trade measures include labeling that the product was produced under 

humane or environmentally sustainable conditions, application of home country standards to 

foreign operation, and increased international negotiations for the environment. Labeling has 

been somewhat successful in coffee industry where products can be certified by independent 

inspectors. The application of home country standards helps avoid reallocation to foreign 

countries with lower standards by domestic firms. Third form of alternative trade measure uses 

international organizations such as the ILO to support compliance to labor rights and 

environmental agreements.   

2.3.3 Empirical Studies 

Greater trade may provide consumers with greater variety, better quality and lower 

prices, but it also may cause greater competition, or even contraction, for certain firms and 

employees. Drawing from historical experience, economic models and statistical analysis, 

economists believe that trade benefits outweigh its costs.
17

 However, they still disagree on the 

best way to achieve a balance between opening to trade and protecting against its harmful 

effects. 
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2.3.3. a) Trade Liberalization and Firm Productivity 

The limitation of the new trade theory associated with Krugman (1979) is that trade costs 

absorb only a proportion of a firmôs foreign revenue but they do not stop the firm from 

exporting. That theory seems to be contradicted in the real world where some firms in the same 

industry export and others do not. The recent empirical literature provides new insights on our 

understanding of cross-border trade. One of the major contributions has been made by Bernard 

and Jensen (1995) who demonstrated that exporting and non-exporting firms co-exist within the 

same industry; however, they significantly differ in their performance characteristics, e.g. total 

factor productivity. Clerides, Lach, and Tybout (1998) are the first to model sunk costs into a 

discrete choice framework. In their model, only those firms that have sufficiently high profits to 

cover their sunk costs do export. Thus, only the most productive firms self select into export 

markets. They also raise an issue of ñlearning by exporting,ò or an upward shift in the stochastic 

process that determines firmsô productivity. Actual involvement in export markets forces firms to 

become more efficient and sharpens incentives to innovate by raising returns on innovation.  

Another breakthrough contribution is done by Melitz (2003) who finds export 

participation decisions to be completely determined by firm heterogeneity and sunk costs. His 

model includes heterogeneous firms that incur fixed costs to export and operate in Dixit-Stiglitz 

monopolistically competitive industries. Each firm has to make a productivity draw from an 

exogenous distribution that determines whether they produce and export; an endogenously 

determined productivity threshold determines who does and does not export. The main result of 

that model is a rationalization and reallocation effects that result from trade liberalization. 

Exporting leads to an increase in expected profits, which induce higher entry and push up the 

productivity threshold for survival. The least efficient firms tend to contract in a Schumpeterian 
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wave of ñcreative destructionò while the most productive firms tend to expand. The findings of 

Bernard, Eaton, Jensen and Kortum (2003), which derive rationalization and reallocation effects 

in an industrial organization structure, are similar to Melitzôs output. Extended in Melitz and 

Ottaviano (2008), the Melitz model incorporates the differences in the extent of competition 

between countries (proxied by differences in size). They find that due to tougher competition and 

greater product choice, the average productivity is higher, but firm survival is lower, in the large 

and more integrated economy. Trade liberalization raises competition in both countries, forcing 

firms to become more productive; however, these effects are felt disproportionately in the big 

country (the cutoff productivity is higher) because it by definition attracts a larger number of 

firms.  

Apart from the rationalization and reallocation effects, the pro-competitive forces of trade 

liberalization may also induce within-firm productivity changes. Such changes may occur as a 

result of learning through the following channels:  

¶ Interaction with foreign competitors and customers provides information on how to 

reduce product and process average costs (Helpman and Krugman, 1985), and to raise 

quality, 

¶ Exporting allows firms to increase scale (although gains from scale economies are not 

very likely in developing countries because the import-competing industries, associated 

with increasing scales, are likely to shrink as a result of intensified foreign competition 

(Pavcnik, 2002), 

¶ Competition in foreign markets may force firms to reduce managerial inefficiencies 

(Hicks, 1935; Rodrik, 1992), use inputs more efficiently (Holmes and Schmitz, 2001), 

and force domestic firms to invest more in new technologies and production processes in 
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order to prevent foreign competitors from coming in (Aghion, Burgess, Redding, and 

Zilibotti, 2005), 

¶ Competition is also likely to force firms to focus on the products that represent their core 

competency (Bernard, Redding, and Schott, 2006). 

In contrast to Tybout, de Melo, and Corbo (1991) who find no evidence of productivity 

increases following trade liberalization in Chile, Pavcnik (2002, 2005) finds that aggregate 

productivity has actually increased. By looking at productivity variations not just across time but 

across sectors, she finds a reallocation of resources and output to the most productive firms to be 

largely responsible for the aggregate productivity growth. Other empirical studies that find 

positive impact of trade liberalization on firm level productivity include Harrison (1994) on 

Ivory Coast, Tybout and Westbrook (1995) on Mexico, Fernandes (2007) on Colombia, and 

Muendler (2004) on Brazil.  

However, the literature finds a big heterogeneity in the learning process. Some researchers 

have argued that learning is likely to be more specific to young firms or firms that are highly 

exposed to export markets. Others have found that productivity changes are lower in industries 

with a high current degree of exposure to foreign firms. Topalova and Khandelwal (2010) find a 

differential impact of trade liberalization: productivity of domestic firms increased significantly, 

while foreign companies seem not to react since they were already exposed to foreign 

competition. They also find the import-competing industries to be more responsive to decline in 

protection. Similar to Bolaky and Freund (2004) and Hoekman and Javorcik (2004), they find 

that firms burdened with regulation at the beginning of trade liberalization did not respond to 

competition since they did not have the freedom to adjust their production technologies.  
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Direction of causality between entering export markets and within-firm changes in 

productivity has received a large amount of attention in the literature as well. Lopez (2004) and 

Alvarez and Lopez (2005) argue that productivity changes occur after the decision to start 

exporting. They claim that firms start investing in new technologies prior to entering the export 

market, so they learn to export rather than learn by exporting.  

In addition to competitive pressures, the literature also predicts that better access to superior 

inputs and technology can also lead to productivity improvements (Ethier 1982; Grossman and 

Helpman 1991; Riviera-Batiz and Romer, 1991). The benefits of free trade are channeled 

through research and development that generates innovations in the form of new products or new 

capital goods. Lee (1995) presents a neoclassical growth model in which trade liberalization 

leads to higher growth if plants use relatively more of foreign capital goods rather than domestic 

capital goods for production of capital stock. While lower tariffs on final goods lead to higher 

import competition, lower tariffs on intermediate inputs induce learning, innovation and quality 

effects. In their study of Indonesian firms, Amiti and Konings (2007) distinguish between tariffs 

on final goods and intermediate inputs, and find that the largest productivity gains arise from 

reducing the tariffs on intermediate inputs. Topalova and Khandelwal (2010) come to the same 

conclusion in their study of trade liberalization in India. Similar to Muendlerôs (2004) study of 

Brazilian firms, Shor (2004) tests whether firm productivity has been affected by increased 

availability of foreign inputs, and finds a negative impact of input tariffs on productivity. 

Kasahara and Rodrigue (2008) and Halpern, Koren, and Szeidl (2009) also find a positive impact 

of using imported intermediates on productivity of manufacturing firms in Chile and Hungaria, 

respectively, and agree on the benefits of tariff cuts on inputs. Their results confirm that in 

addition to competitive forces, the access to cheaper intermediates has a big impact on firm 
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productivity. However, it is still questionable whether domestic firms will be able to adopt such 

technologies. According to Grossman and Helpman (1990), if the country that is relatively less 

efficient in conducting R&D undertakes an import protection or export promotion, then growth 

accelerates; otherwise, growth decelerates. On the other hand, Eaton and Kortum (1996, 1997) 

examine technological innovation and international diffusion in several developed countries and 

find the proximity of a country to the technology source and the flexibility of its labor force 

determine the degree to which knowledge diffusion impacts productivity.  

2.3.3. b) Trade Protection and Firm Productivity 

Overall, trade liberalization and its benefits for firm-level productivity have been opposed 

by arguments in favor of trade protection. Not all the models of trade predict productivity gains. 

Rodrik (1988) shows that trade liberalization does not necessarily benefit firms. In his model, the 

incentives to invest in improved technology and cut costs might increase with the firmsô market 

share. If trade liberalization causes the domestic market shares of domestic producers to fall, 

without firms expanding their international sales, the incentives to invest in superior technology 

will decrease. Thus, the tariff reductions that allow for cheaper access to foreign technology may 

become less beneficial as firms will be less willing to invest in imported capital goods. Young 

(1991), for example, disputes the benefits of trade liberalization because sometimes it may force 

the country to move into sectors that are not very conducive to economic growth. He draws 

parallels to the experience of manufacturing firms in Thailand and Philippines that did not grow 

until the newly industrialized countries of East Asia moved out of the low-end light 

manufacturing products. Similarly, in the Reddingôs (1999) model of endogenous comparative 

advantage, technological progress in the past determines comparative advantage in the present, 

which then determines technological progress in the future. Under free trade, countries specialize 
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in sectors in which they have a static comparative advantage. However, these sectors may not 

necessarily exhibit a comparative advantage in terms of potential productivity growth. Other 

studies by Bolaky and Freund (2004) and Hoekman and Javorcik (2004) find that trade reforms 

fail to benefit growth due to a lack of complimentary policies such as labor and business entry 

regulation. Djankov and Murrell (2003) in their meta-analysis of transition countries confirm 

these results. They find that, in Eastern European countries, import competition has enhanced 

plant productivity, while, in the former Soviet Union, it had a negative impact due to 

burdensome business regulations. As mentioned above, the empirical study by Tybout, de Melo, 

and Corbo (1991) finds no empirical evidence of productivity increases following trade 

liberalization in Chile. Similar to Harrison (1994), the study relies on before and after effects of a 

policy change on plant performance. Such studies may suffer from attributing variations in plant 

productivity to some other shocks occurring at the same time with trade policy changes.  

2.3.4 Summary 

The new trade theory makes it clear that the gains from trade can arise from several 

fundamental sources: differences in comparative advantage and economy-wide increasing 

returns. As a result, the new trade theory allows for two types of trade: net or inter-trade industry 

based on differences in comparative advantage, and intra-industry trade driven by similarities 

between the countries based on product differentiation and economies of scale (Neary, 2009). 

The new trade theory also provides important insights on the relationship between trade and 

economic growth through the search for dynamic, rather than static, comparative advantage.  

Such search allows countries to specialize in the production of goods and services according to 

the comparative advantage they possess at a given point of time. By constantly upgrading their 
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specialization, countries would be able to move into industries with increasing returns (Lin and 

Chang, 2009).  

While acknowledging the existing controversy on industrial policies, Lin and Chang 

(2009) agree that the proper degree of governmental intervention is helpful. Assuming 

governments can select the right sectors; selective protection may increase welfare and result in 

faster technological change. Countries should gradually liberalize access to certain sectors 

consistent with their current comparative advantage, and gradually phase out protection to 

comparative advantage-defying sectors. 

Interestingly, the theoretical trade literature offers conflicting predictions about the 

evolution of plant-level productivity following a trade liberalization episode, especially in cases 

where imperfect competition is present. On one hand, trade liberalization exposes domestic 

producers to foreign competition, reduces their market power, and might force them to expand 

output and move down the average cost curve; this might result in the exploitation of the 

economies of scale. On the other hand, it may force economies to specialize in sectors that 

exploit a static comparative advantage, which may not necessarily represent a good opportunity 

for productivity growth in the long run. Also, it may not result in greater firm productivity unless 

additional policies such as labor and business entry regulations are put in place. 

2.4. Industrial Organization Theory: Production Functions 

The link between trade theory and industrial organization was introduced simultaneously 

by Dixit and Norman (1980), Krugman (1979) and Lancaster (1980) while introducing 

economies of scale and product differentiation in a general equilibrium setting.  

Industrial Organization Theory describes the behavior of firms with regard to production, 

pricing, employment, and other decisions. This study looks mostly at production functions and 
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their identification. Production functions relate productive inputs such as capital and labor to 

outputs. The estimation of production functions has been confronted by several major 

econometric issues. This section provides a definition of firm productivity, and it highlights the 

potential limitations of the productivity definition.   

2.4.1 Firm Productivity  

Private sector development is crucial to a countryôs long-run economic growth. The 

evolution of private sector critically hinges on steady increases in investment and productivity. 

Productivity determines the rates of return on investments (physical, human, and technological) 

in an economy. The rates of return drive the growth rate of the economy so, in the medium- to-

long run, a more competitive economy is likely to grow faster (Global Competitiveness Report 

2010-2011). 

Every measure of productivity consists of a ratio between output and input(s). There are 

two types of productivity: single factor productivity and multi-factor productivity (Schreyer, 

OECD 2005).  

2.4.1. a) Single Factor Productivity 

Single-factor productivity is a synonym for partial productivity measure. It relates output 

to one particular type of input. The simplest and most common single factor productivity 

measure is labor productivity. It measures how efficiently labor is being used in production.  

Labor Productivity (LP) = Q/L                                        (2.4.1) 

2.4.1. b) Multifactor Productivity, or Total Factor Productivity  

Multifactor productivity (MFP) measures overall efficiency of how inputs (labor, capital) 

are used together in production. According to OECD, ñgrowth accounting explains output 
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growth by the rates of change of labor and capital inputs and by MFP growth, computed as a 

residual.ò  

Multi -factor Productivity (MFP) = Q/ F(L,K)                             (2.4.2) 

It has to be noted that MFP is the same concept as total factor productivity (TFP). Solow 

introduced a ñdynamicò form of Cobb-Douglas function whereby he assigns growth rates to 

inputs and outputs rather than absolute amounts (Solow, 1957).  

(1)  Q  = A  K
a
  L

1-a 

A dot (    ) represents growth rate of that variable (see Figure 2.4); (a) and (1-a) represent product 

shares of capital and labor. Total factor productivity (TFP), or the residual from the Solowôs 

growth equation is written as (Gowdy, 2010): 

(2)   A  = Q ï a K ï (1-a) L
 

 

The three things to be remembered about the TFP are: 

1) TFP represents a residual, or the portion of the growth not accounted for by the weighted 

growth rates of the inputs of labor and capital. It is assumed to be ñHicks neutralò when 

an outward shift of production function affects all factors of production in the same 

proportion (OECD, 2004). 

2) The output shares of the inputs of capital and labor demonstrate their relative importance. 

The linear homogeneity (constant returns to scale) assumption is used to calculate the 

output shares. 

3) TFP reformulates the static model of optimal allocation by using input growth rates rather 

than the absolute amounts of the inputs (Gowdy, 2010). 
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2.4.1. c) Limitations of the Total Factor Productivity  

There are several drawbacks to the TFP approach that have been addressed by the 

literature. First, it is the simultaneity issue first raised by Marschak and Andrews (1944). Second, 

it is the selectivity and attrition bias (Olley and Pakes, 1996). Third, firms can be characterized 

by an unobserved (quasi-) permanent heterogeneity in productivity (correlated effects) (Hall, 

2005).  

The problem is how to estimate parameters of production function consistently when we have 

1. Simultaneity between output and variable inputs. 

2. Unobserved heterogeneity in productivity (correlated effects). 

3. Exit of inefficient (low productivity) firms (sample selection) (Hall, 2005). 

The literature addressed most of these issues through a number of approaches, including 

the fixed effects model, the generalized moments model, and two-stage least squares estimation 

(discussed in greater detail in Chapter 3 under the Methodology). 

Additional issue with productivity arises if deflated revenues/sales rather than physical 

product are used to describe output. Most likely such studies would suffer from a blurred 

distinction between the actual factor productivity and price-cost mark-ups. It would create a bias 

in case of production differentiation or market power differences between firms (Arnold, 2005). 

For example, high productivity in homogenous products may be reflected in higher prices, but 

for differentiated products high prices may simply reflect better quality products produced with 

the same amount of inputs and sold at a higher price (Levinsohn and Melitz, 2002; De Loecker, 

2007). 

Additionally, Tybout (2000) stresses that a collapse in a countryôs exchange rates could 

negatively affect firms with dollar-denominated debt. He brings the example of Argentina during 
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the 80ôs and shows that resulting decisions to exit would have nothing to do with actual 

productivity.  

2.5. Institutional Theory 

Institutional theory predicts that firms respond to institutional pressures and change their 

strategies according to societal expectations. Institutional theory suggests that firms gain 

legitimacy by conforming to the dominant practices within their organizational field (DiMaggio 

and Powell, 1983; Scott, 1991). DiMaggio & Powel (1983: 148) define an organizational field as 

ˈ ñthose organizations that, in the aggregate, constitute a recognized area of institutional life: 

key suppliers, resource and product consumers, regulatory agencies, and other organizations that 

produce similar services or products.ò  

Institutional theory disagrees with classical economics of rational choice and, instead, 

seeks cultural, contextual, and cognitive explanations of organizational strategy. While, in 

classical economics, firms struggle to maximize profits, institutional theory asserts that firms 

seek survival by maximizing legitimacy. In classical economics, a firmôs action can be 

determined by an unlimited number of choices. In institutional theory, a firmôs action is limited 

to a number of narrowly defined legitimate options. These legitimate options are usually 

determined by the group of actors representing the firmôs organizational field (Scott, 1991). 

Hirsch (1997) and Scott (1995) indicate that, in order to survive, organizations must comply with 

institutions, manifested in the form of rules, norms, and beliefs. By conforming to institutional 

pressures, firms gain legitimacy (DiMaggio and Powell, 1983; Scott, 1991). 

2.5.1 Firm Productivity and Investment Climate 

The relation between institutions and firm performance shows that institutional features 

of environments shape both the goals and means of all businesses. Investment climate, above all 
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other institutional factors, contributes the most towards improving investment inflows and 

productivity growth (Pernia, Salas, 2006, Porter, 1998). The World Bank defines the investment 

climate as ñéthe set of location-specific factors shaping the opportunities and incentives for 

firms to invest productively, create jobs, and expand.ò It is also generally understood as security, 

physical infrastructure, access to finance, regulatory framework, competition and property rights. 

While it is difficult for governments to change some aspects of investment climate such as 

geography or market size, governments can have more decisive influence over a number of 

factors to influence investment behavior (World Bank Development Report, 2005). Therefore, 

special consideration should be given to creating policies that focus on improving such factors. 

That stresses the importance of improving the business environment in the post-crisis period 

(EBRD, Transition Report 2010). But which factors contribute the most towards improving 

investment in-flows and productivity growth?  And which policies can improve these factors? 

As it has been documented by the literature there are many ways investment climate may 

affect economic activity, one of them is through incentives to invest (Pena, 2009). It has been 

demonstrated that nations which improve investment climate can create substantial economic 

return over time, as well as encourage new investment inflows. Interestingly, Aterido, Hallward-

Driemeier, and Pages (2009) find that the amount of business regulations tends to increase 

substantially with firm size. That may harm smaller firms by increasing their costs to conform to 

the same policies as larger firms, and that could restrict growth of developing sectors. 

Various firms, sectors and regions will be influenced differently depending on the effects 

induced by changes in investment climate. Most likely, simply reducing obstacles to efficiency 

will not automatically shift countries toward some technological frontier (Dethier et al., 2010). 

According to Dethier et al. (2010), changes in investment climate would have the most impact 
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for those far from the technological frontier. So improving business climate would be 

particularly beneficial to countries that are commodity-dependent because it would introduce 

factors to develop non-commodity sectors and promote economic diversification (EBRD, 

Transition Report 2010).  

It is difficult to interpret the results from firm surveys on constraints they face because 

each firm would be sensitive to a particular aspect of business climate. For example, an export 

oriented firm is more likely to be concerned with customs regulations compared to a firm serving 

locally, and a high-technology company would be more concerned with the quality of education 

compared to a low-technology company. A rapidly growing firm may also value business 

constraints higher than a poorly performing firm. Thus, it is imperative to control for firm level 

characteristics as they will influence each firmôs demand for certain aspects of business 

environment.
18

   

Dethier et al. (2010) summarize recent literature on the relationship between a firmôs 

performance and investment climate indicators collected by the World Bank (Enterprise 

Surveys) and highlight several important variables.  

2.5.1. a) Corruption, Bureaucracy, and Crime 

Variables in a category such as red tape and crime, payments to deal with bureaucracy 

and number of crime attempts suffered, appear to account for most of variation in productivity in 

addition to infrastructure in Guatemala, Honduras, and Nicaragua (Escribano and Guasch, 2005). 

However, two variables enter with different signs: while a crime variable is found to be negative 

and significant, bureaucracy is positively correlated with firm productivity. They conclude that 

firms which are able to pay bribes seem to be more productive in general and suggest that 

administrative procedures have to be improved to prevent such rent extraction. In analysis of 
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subjective measures from the Enterprise Surveys, Gelb et al. (2007) similar to Carlin, Schaffer, 

and Seabright (2006), find corruption and crime concerns to be concentrated around the middle 

of developing countriesô income range. In contrast, Fisman and Svensson (2005) find bribery 

rates to be negatively and significantly related to sales growth in Uganda. In the case of Eastern 

Europe and Central Asia, Bastos and Nazir (2004) find rent predation (a first principal 

component of bribes paid, days spent on inspection and percent of management time spent on 

inspections) to have a negative impact on firm productivity. In China, Hallward-Driemeier, 

Wallsten, and Xu (2006) find corruption (a first principal component of ratio of bribes to sales 

and share of contract value used as a bribe to obtain a contract) to be negatively related to sales 

growth but not to productivity or employment growth. In their analysis of employment growth 

Aterido et al. (2007) find a negative effect of the dummy variable for bribe payments of small, 

medium and large firms. However, the coefficient was found positive for micro-firms (less than 

10 employees). 

Similar to studies on corruption, Gelb et al. (2007) find tax administration (using the 

subjective measure) to be relatively more important for firms in countries in the middle income 

range. According to the World Bank Development Report (2005), larger firms tend to face 

longer periods of time dealing with government officials and have inspections more often. In 

terms of competition, Commander and Svejnar (2007) find an objective measure of competition 

(firm faces more than 3 competitors) on firm productivity to be not significant once they control 

for country effects. But they find a robust positive impact on firm sales even in the presence of 

country dummy variables. Bastos and Nazir use a first principal component (pressure from 

domestic and foreign competitors to introduce new products, reduce costs, number of 

competitors in main line) and find a positive and significant impact on firm productivity. 
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However, in their estimation they fail to control for country effects (Dethier et al., 2010). 

Escribano and Guasch (2005) use a following variable ï ñnumber of days spent on inspections 

and regulationsò ï and observe a negative impact on most productivity measures. In Beck, 

Demirgüç-Kunt, and Maksimovic (2005) study authors find a subjective measure of legal 

obstacles to be negatively related to firm sales growth. In the case of China, Hallward-Driemeier 

et al. (2006) find city-industry mean of management time spent on regulations to be negative and 

significant for sales and employment growth but not for productivity. On the other hand, Aterido 

et al. (2007) find a positive effect of managementôs time spent on dealing with regulatory 

requirements. Their interpretation is that such effect represents the benefits from getting public 

goods.   

2.5.1. b)  Access to Finance 

In terms of access to finance, firms in poor countries seem to be more constrained (Gelb 

et al., 2007). The perceived severity of ñaccess to financeò seems to decline in higher income 

level countries. Large firms report fewer problems with financing their operations as opposed to 

small firms. Beck et al. (2005) use subjective measures of financial obstacles and find several 

financial constraints that have a negative and significant impact on firm sales growth. However, 

they do not calculate location-industry averages and use subjective measures only, which render 

their estimates to reverse causality (Dethier et al., 2010). Aterido et al. (2007) use ñpercentage of 

investments financed externallyò as the main measure of financial constraints and find a greater 

portion of investments financed from external sources to be positively associated with 

employment growth. Aterido and Hallward-Driemeier (2007) confirm this result. In the textile 

industry Dollar et al. (2005) do not find a significant effect for ñaccess to overdraft facilityò on 

firm productivity. When they run the same estimation for a pooled sample of several industries, 
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they see a positive and significant effect on sales growth. Escribano and Guasch (2005) utilize 

information on public ownership of a firm and whether it is externally audited and find both 

variables to have a positive effect on firm productivity. In their study of Chinese firms, 

Hallward-Driemeier et al. (2006) do not find evidence of the importance of average bank access 

for firm performance (measured by several indicators). As Dethier et al. (2010) point out, it can 

be caused by the ñpeculiar nature of the Chinese owned banking sector which tends to be 

relatively inefficient and subsidizes unsuccessful enterprises for political reasons.ò 

2.5.1. c) Physical Infrastructure 

Among the basic physical infrastructure indicators such as telecommunications, water, 

electricity and transportation, electricity seems to be the most constraining factor (Carlin et al., 

2006, using 55 Enterprise Surveys). Their findings have been criticized by Dethier et al. (2010) 

because they use subjective measures reported by firms, which are susceptible to endogeneity. 

However, these results seem to hold for other, mostly poor, countries. Escribano and Guasch 

(2005) confirm these findings in Guatemala, Honduras and Nicaragua. They use 10 measures of 

productivity and several infrastructure variables such as average duration of power outages, days 

to clear customs, shipment losses as percent of sales, and dummy variable for internet access.  

Dollar et al. (2005) confirm these findings in Bangladesh, China, India, and Pakistan. They use 

the textile sector to test the impact of infrastructure (power losses, days to clear customs, obtain 

phone), among other investment climate variables, on firm productivity.  

Also, small firms are the ones that are affected the most by power outages. This is related 

to the fact that larger firms exploit economies of scale and can afford to have their own 

generators and avoid using the public services. Bastos and Nazir (2004) confirm these results for 
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five Eastern European and Central Asian countries (Kyrgyz Republic, Poland, Moldova, 

Tajikistan, and Uzbekistan) but they do not include dummy variables for country effects.  

2.5.1. d) Innovation  

Innovation induces technological progress in two major ways: innovation of completely 

new products and adoption/adaptation of existing technology.  Innovation of new products 

moves the global technological frontier and occurs mainly in developed nations, adaptation of 

existing technology helps countries converging towards the global technological frontier to catch 

up to those on the leading edge. Using a sample of firms in 63 countries, Dabla-Norris, Kersting, 

and Verdier (2010) find firms that have introduced new product or process tend to be more 

productive. They also find large, exporting and privately owned (by foreign or domestic private 

interests) firms to be the most productive. Interestingly, Aghion, Bloom, Blundell, Griffith, and 

Howitt (2005) argue that competition may affect a willingness of firms to innovate. Highly 

efficient firms may positively respond to greater competition, while firms that are not so efficient 

may be discouraged by competition. On the other hand, Gorodnichenko, Svejnar, and Terrell 

(2008) argue that competition has a negative effect on innovation. Dabla-Norris et al. (2010) find 

better access to finance mediates the relationship between innovation and firm productivity. 

2.6 Value Chain Analysis  

This section provides a review of literature on the concept of value chain, industrial 

upgrading, and the application of value chain analysis to development studies. The value chain 

analysis is ñéa method for accounting and presenting the value that is created in a product or 

service as it is transformed from raw inputs to a final product consumed by end users.ò
19

 There 

are two approaches to the value chain analysis pioneered by Porter (1985) and Gereffi (1994). 
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Porter focuses on value chains in the ñnationalò context and looks at individual firms and nations 

aiming to create value and build up their competitive advantage.  Gereffi (1994) describes the 

value chains in the ñglobalò sense and looks at value chains divided among multiple firms and 

spread across wide geographic areas. By assessing the reforms designed to improve the value 

chains in the national context, this study follows Porter and contributes to the second strand of 

the literature. The value chain analysis is used as a tool for governments to help firms upgrade in 

order to capture higher value added along the corresponding value chain.  

The value chain analysis can encompass all industries; however, the focus of this 

dissertation is on manufacturing industries. Such reasoning is based on the assumption that, at 

this stage of development, most economies in Eastern Europe and Central Asia (ECA) region 

possess low-skilled labor and resource commodities in abundance. 

2.6.1 Industrial Upgrading  

By evaluating the activities within and around a firm and identifying what value each 

particular activity adds to the value chain analysis helps identify the competitive strength of the 

organization (Porter, 1998). Companies wishing to become more competitive may choose to 

upgrade the process, product, functions or value chain. Industrial upgrading is ñthe process by 

which economic actors-nations, firms, and workers move from low-value to relatively high-value 

activities in global production networksò (Gereffi, 2005: 171). The hierarchy of upgrading can be 

determined by firms; however, following East Asia countriesô experience, it is most likely to 

proceed in the way outlined below (see Figure 2.4). 
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Figure 2.4  

Is There a Hierarchy of Upgrading? 

 
Source: Kaplinsky and Morris (2000). 

 

 ñProcess upgrading: increasing the efficiency of internal processes so that they are significantly 

better than those of rivals, both within individual links in the chain (for example, increased 

inventory turns, lower scrap), and between the links in the chain (for example, more frequent, 

smaller and on-time deliveries) 

Product upgrading: introducing new products or improving old products faster than rivals. This 

involves changing new product development processes both within individual links in the value 

chain and in the relationship between different chain links. 

Functional upgrading: increasing value added by changing the mix of activities conducted 

within the firm (for example, taking responsibility for, or outsourcing, accounting, logistics and 

quality functions) or moving the locus of activities to different links in the value chain (for 

example from manufacturing to design).  

Chain upgrading: moving to a new value chain (for example, Taiwanese firms moved from the 

manufacture of transistor radios to calculators, to TVs, to computer monitors, to laptops and now 

to Wireless Application Protocol (WAP) phones)éò (Kaplinsky and Morris, 2000:38). 
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The more actively the firm is engaged in activities to the right in Figure 2.5, the higher 

value added it can retain along the value chain. 

2.6.2 Economic Rents 

By analyzing the entire value chain and focusing on industries with high or growing 

rents, developing countries should be able to utilize their competitive advantages. The economic 

rents arise because of differential productivity of factors and barriers to entry (Kaplinsky and 

Morris, 2000). Such rents take different forms: endogenous and exogenous.  

Based on Schumpeter, the endogenous forms are ñcreatedò by firms themselves and 

include technology, human resource, organizational, as well as marketing rents. Other 

endogenous forms are ñconstructedò by groups of firms and constitute relational rents, e.g. 

superior quality relationships with suppliers and customers. The exogenous forms are related to 

the natural endowments that countries possess, e.g. resource rents that arise through the access to 

natural resources. Other rents can arise as a result of rents provided by external parties: policy 

rents, infrastructural rents, and financial rents. It has to be noted that rents are dynamic as they 

evolve over time and may be eroded through competition.
20

 

2.6.3 Summary 

The value chain analysis is one of the most comprehensive tools available to analyze 

industries within a country, as well as in a global context. First, it allows a government to 

analyze the entire value chain and focus on industries with high or growing rents. That way a 

developing country should be able to utilize its competitive advantages. Second, it provides an 

understanding of how firms can upgrade their process, product, function, or even switch to 

another value chain. Third, it allows quantifying the potential bottlenecks firms face on their way 

                                                 
20

 Ibid, p.28. 
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to industrial upgrading, e.g. import tariffs, customs procedures, industry standards, and overall 

market trend, in a single framework. Such analysis helps address these bottlenecks; governments 

may decide to set up proactive bodies to assist firms to facilitate industrial upgrading. Fourth, it 

identifies related product and services that support the industry that could help firms to upgrade 

but may be underprovided due to market failures. Fifth, it allows distinguishing between the 

agencies that set the standards.  

2.7 Conclusion 

This section reviews the literature pertinent to this dissertation. First, as the chapter 

documents, the determinants of economic growth incorporate institutions, as well as trade and 

geography. Given the existing controversy on the use of industrial policies, the dissertation adds 

to the debate by looking at targeted trade policies built along the value chains. Empirical 

evidence provides scattered evidence that trade policies can play a role in achieving and 

sustaining high rates of economic growth. But value chain allows putting those policies together 

in a single framework. Such concentration allows governments to help firms in their most 

prominent industries to overcome the obstacles to industrial upgrading and to be able to meet 

required standards. Furthermore, this dissertation combines the literature of trade-related policies 

analyzed along the value chain with the literature on investment climate.  

In addition to providing proof for implementing targeted policy interventions of 

governments, this dissertation also provides a detailed methodology (using the value-chain 

analysis introduced by Porter and Gereffi) to identify the specific industries for the changes to be 

made. This dissertation ultimately provides a new model for developing and emerging market 

nations to determine and implement trade policies in a systematic way to accelerate growth and 

raise productivity in a relatively short period of time.  
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3.1 Introduction  

This chapter describes the research questions, the detailed methodology, and the data 

used in this study. The purpose of this chapter is to map out the methods that the study will 

utilize to address the primary and secondary research questions. The chapter also discusses the 

specific methodology and data limitations that this study may entail and potential remedies for 

these limitations.  

3.2 Research Questions  

3.2.1 Primary Research Question  

RQ1: Did targeted policies impact total factor productivity of manufacturing firms in Eastern 

Europe and Central Asia between 1995 and 2009?  

This study is concerned with the linear relationship between firm total factor productivity 

and trade-related policies (primary research question). This research question estimates the 

impact that the targeted trade-related policies have on the total factor productivity (TFP) of 

manufacturing firms. Its primary premise is that trade-related reforms are most successful and 

have the most effect on TFP of firms when they are targeted at industries with the largest export 

potential. The value chain analysis helps identify such industries, or so-called value chains with 

high/growing economic rents. It also allows tracing exported manufactured products to their final 

destinations and identifying standards enforced on these products in the final market. 

3.2.2 Secondary Research Questions  

RQ2 (a-d): Significance of the relationship between targeted policies and total factor 

productivity of manufacturing firms in Eastern Europe and Central Asia between 1995 and 

2009 differs depending on the levels of: a) corruption, b) access to finance, c) physical 

infrastructure, and d) innovation. 

The secondary research questions (RQ2, a-d) examine the moderating effects of 

investment climate on the relationship between industry-specific trade-related policies and firm 
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total factor productivity. Namely, the study takes into consideration the elements of investment 

climate to see if the effect of industry-specific targeted reforms differs depending on, for 

example, the level of corruption, or quality of infrastructure (secondary research question).  

RQ3: Did the productivity of manufacturing firms result in a higher economic growth in 

Eastern Europe and Central Asia between 1995 and 2009? 

Furthermore, the third research question evaluates the importance of firmsô productivity 

for countryôs economic growth (research question 3). This research question looks at whether 

increases in aggregate total factor productivity of manufacturing firms (TFP, independent 

variable) resulted in higher rates of economic growth (dependent variable). The analysis is 

carried out with the Multiple Ordinary Least Squares procedure (country level). 

3.3 Research Design and Methodology 

3.3.1 Research Design 

This section explains the research design used to address the primary and secondary 

research questions. In addition, this section explains why the chosen methodology is the most 

appropriate for this research. It discusses the general aspects of the methodology.  

Figure 3.1 describes the dissertation structure and shows how research questions fit into 

this structure. 

In order to measure the strength of the linear relationship and estimate the effect of trade 

policies on productivity, the best possible linear model needs to be estimated. The data for the 

trade policies has been collected at two levels (industry and country). For the purposes of this 

study, the firm-level data on firm productivity and investment climate variables from the 

Enterprise Surveys has been aggregated to the industry level. Thus, to address the research 
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questions 1 and 2, the study utlizes the Hierarchical Linear Model with two levels (industry, and 

country).  

Figure 3.1 

Empirical Model and Methodology 

 

In the second research question, similar to Bastos and Nazir (2004), this research utilizes 

the Principal Component Analysis to group certain investment climate indicators. In their 

analysis of garment and food processing firms across five countries in Eastern Europe and 

Central Asia, Bastos and Nazir have used the first principal components for infrastructure 

(phone, power, water outages), rent predation (informal payments, delays, inspections and time 

dealing with regulations), and competition (number of competitors in the main product market, 

pressure from domestic and foreign competitors to introduce new products and reduce costs).  

The third research question is addressed with the Multiple OLS Regression (ANACOVA) 

with firm productivity being aggregated to the country level.  

Level 1: 

Industry 

Level 1: 

Industry 

Levels 1-2 Level 2: 

Country 
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3.3.2 Methodology 

Step 1: As an initial step, the study starts with identifying the industries with 

high/growing economic rents, or top export industries. Table 3.1 for Armenia summarizes the 

methodology for industry selection. The industries with high/growing economic rents are 

selected according to the US dollar value of a nationôs goods exports across 36 clusters in 2007. 

They are the most prominent in the countryôs export portfolio. The research utilizes the data and 

the methodology developed by M. Porter and the Institute for Competitiveness at Harvard 

University to identify top export clusters. When unavailable, the data on top export commodities 

are taken from the UN Commodity Trade database (UN Comtrade).  

Table 3.1 

Armeniaôs Exports by Cluster, 2007 

Armenia 

Services Clusters Excluded 

Exports by Cluster, 2007 

Cluster Export 

Value (in 

$Thousands) 

Begin 

Year 

End 

Year 

Value 

Rank 

Rank ISIC  

Rev.2 

ISIC 

Rev.3.1 

Metal Mining 

and 

Manufacturing 

$433.78 1997 2007 78 1 371,381  

Jewelry, 

Precious Metals 

and Collectibles 

$164.12 1997 2007 60 n.a. 372  

Agricultural 

Products 

$47.18 1997 2007 123 2 311,312,313  

Prefabricated 

Enclosures and 

Structures 

$37.12 1997 2007 64 3  2811, 

2915 

Construction 

Materials 

$33.05 1997 2007 76 4 369  

Plastics $27.15 1997 2007 93 0 356  

Processed Food $15.60 1997 2007 106 0 362 1554, 

1553, 

1520 

Power and 

Power 

Generation 

$10.03 1997 2007 67 0  3110 
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Equipment 

Chemical 

Products 

$7.11 1997 2007 110 0 351, 352  

Communications 

Equipment 

$6.71 1997 2007 89 0  3200 

Production 

Technology 

$4.87 1997 2007 95 0 382  

Fishing and 

Fishing Products 

$4.67 1997 2007 108 0  1512 

Tobacco $3.47 1997 2007 84 0  1600 

Lighting and 

Electrical 

Equipment 

$3.36 1997 2007 89 0  3100 

Source: Prof. Michael E. Porter, International Cluster Competitiveness Project, Institute for Strategy and 

Competitiveness, Harvard Business School; Richard Bryden, Project Director. 

Note: n.a. ï not available.  

 

The number appearing in the Value Rank in Table 3.1 indicates the nation's rank among 

all reporting nations for goods exports in the cluster. It reflects the magnitude of the size of the 

nationôs cluster when compared to the rest of the world. The number appearing in the Rank 

indicates the clusterôs rank among the nationôs clusters. It shows the importance of that cluster to 

the nationôs exports.  

Based on the firmôs main product highlighted in its reported ISIC code in the Enterprise 

Surveys (World Bank), the study categorizes the firm into the corresponding top four clusters. 

When missing firms in that cluster, the study skips the cluster with a missing firm data and 

assigns that rank to the following cluster. The cut-off threshold is top 10 clusters (highlighted in 

grey). For example, there were no firms representing the Jewelry, Precious Metals and 

Collectibles cluster in Armenia, or firms in the Plastics cluster in Azerbaijan, thus the study had 

to go down to the next cluster. When the industries are represented by firms outside of the top 

four clusters, these industries were assigned a rank value of 0. The reason the study had missing 

firms in certain clusters is because of the nature of the Enterprise Surveys data. To keep 

comparability with previous surveys and across countries, the two industries were selected in all 
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countries: the manufacture of food products and beverages, and manufacture of apparel and fur 

(see Appendix A for more details on industry stratification). Other industries that were added to 

the survey do not necessarily represent the firms within the top 10 clusters. The study keeps the 

foregoing comment in mind when interpreting the final results.  

For the benchmark countries, which had extensive data, almost all the clusters had firms 

to represent them. Therefore, in developed countries, the study selected the top five clusters 

instead of the top four.  

In the further analysis, to distinguish the most important industries, the study uses the 

dummy variable for the industries that rank as top 4 in a countryôs export portfolio in the ECA 

region and the industries that rank as the top 5 in the benchmark countries.  

Step 2: After identifying the top export industries, the study proceeds with collecting the 

data on the trade policies. It is primarily an industry-level data, and it is explained in greater 

detail in Section 3.4.2 on Selection of Independent Variables. The study follows the Foreign 

Investment Advisory Service (IFC FIAS, 2007) framework that allows for the analysis of 

relevant trade-related policies in a very comprehensive manner and from a practical point of 

view.  

Step 3: After collecting the data on the trade policies and entering it into the dataset, the 

study proceeds with the analysis. However, due to the absence of certain data on firm 

performance in the Enterprise Surveys, the study is forced to interpolate the missing values in 

order to avoid exclusion of firms with missing values. Data limitations and sample used are 

provided in greater detail in Section 3.6.1 on Data Limitations and Section 3.5 on Data Selection.  

Step 4:  After interpolating the missing values, the study proceeds with calculating the 

dependent variable - firm total factor productivity (TFP). Similar to Bena, Ondko and 
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Vourvachaki (2011), the study calculates two measures of firm total factor productivity: OLS 

and Levinsohn-Petrin (2003) estimators. The Levinsohn and Petrin (2003) estimator is based on 

the assumptions similar to that of Olley and Pakes (1996) about the timing of a firmôs input 

choices, their change over time, and the productivity process of a firm. However, it is less 

demanding in terms of required data. In the Levinsohn and Petrin (LP) approach, intermediate 

inputs are used as a proxy for unobserved productivity shocks. As an alternative measure of firm 

productivity, the study also uses the labor productivity equal to sales over the number of 

employees. It is explained in greater detail in Section 3.4.1 on Selection of Dependent Variable. 

Step 5:  Since some of the data on trade policies is measured at two levels (industry and 

country), the firm-level data has also been aggregated to the industry level. To address the first 

research question, the study uses the hierarchical linear model with two levels where j industries 

are nested within k=1, é K countries. The model is as follows: 

                      log TFPjk   = ɓ0k + ɓ1k Cjk + ɓ2k TPjk  +  Ůjk                    (3.1) 

Level 2: the coefficients at level 1 are treated as outcomes to be predicted. 

 ɓ0k = ɔ00 + ɔ01 TPk + u0k                      (3.2) 

ɓ1k = ɔ10 + ɔ11 TPk + u1k           (3.3) 

ɓ2k = ɔ20 + ɔ21 TPk + u2k                 (3.4) 

log TFPjk  = ɔ00 + ɔ01 TPk + u0k + (ɔ10 + ɔ11 TPk + u1k)*C jk + (ɔ20 + ɔ21 TPk + u2k )*TPjk + Ůjk  

So, the overall HLM model with 2-levels (industry and country) is as follows: 

log TFPjk   =  ɔ00 + ɔ01 TPk + ɔ10 Cjk + ɔ20 TPjk  +  ɔ11 [TPk *Cjk] +  ɔ21 [TPk * TPjk ]         Fixed   

                                       Effects  

         +   Ůjk + u0k  + u1kCjk  +  u2k  TPjk    Random  Effects                         (3.5) 
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Where: 

log TFPjk   = log-level of firm total factor productivity aggregated to the industry-level j in 

country k  

Cjk = control variables (i.e. firm characteristics) of firm i aggregated to the industry-level j in 

country k  

TPjk  = the vector of industry-level trade policies in industry j and country k, (fixed effects) 

TPk  = the vector of country-level trade policies in country k, (fixed effects) 

ɔ  = regression coefficients 

Ůij,t,  u0k,  u1k, u2k   = iid random terms determined independently of production inputs (random 

effects) 

The fixed effect would refer to the overall effect of a trade-related policy on firm 

productivity. The random effect gives information on whether or not this effect differs between 

countries.
21

  

Step 6:  To address the second research question (RQ 2, a-d), the study starts with 

checking the investment climate variables for multicollinearity. Given the fact that many 

questions in the Enterprise Survey measure similar constructs, the study uses the Principal 

Component Analysis to obtain the first principal component, which captures the most variation 

in the corresponding investment climate variables. The survey questions measuring investment 

climate characteristics such as corruption, access to finance, physical infrastructure, and 

innovation are provided in Section 3.4.3 (Tables 3.5-3.8). 

Step 7: After obtaining the first principal components for the investment climate 

variables, the study proceeds with the 2-level HLM model to address the second research 

question (RQ2, a-d). The model used to test whether the effect of trade policies (TP) on firm 

                                                 
21

 HLM assumptions. Linearity: function forms are linear at each level. Normality: level-1 residuals are normally 

distributed and level-2 random effects have a multivariate normal distribution. Homoscedasticity: level-1 residual 

variance is constant. Independence: level-1 residuals and level-2 residuals are uncorrelated. Independence: 

observations at highest level are independent of each other. 
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total factor productivity (TFP) changes depending on the level of investment climate 

characteristics (IC) is provided below. It is similar to the one explained in Step 5, except the 

equation (3.1) changes to the equation (3.6), and we get two additional equations (3.7-3.8) to 

explain the variation: 

   log TFPjk   = ɓ0k + ɓ1k Cjk + ɓ2k TPjk  + ɓ3k ICjk  + ɓ4k ICjk * TPjk  +  Ůjk         (3.6) 

ɓ3k = ɔ30 + ɔ31 TPk + u3k     (3.7) 

   ɓ4k = ɔ40 + ɔ41 TPk + u4k         (3.8) 

Where ICj,t = investment climate variables in industry j and country k  

Step 8: To see if the productivity of manufacturing firms is associated with higher 

economic growth and economic performance, the study runs the OLS Multiple Regression 

(ANACOVA) with fixed-year and country-effects. The firm TFP is being aggregated to the 

country level. 

Step 9: As a robustness check, the study compares the results based on the labor 

productivity to the benchmark high-income OECD countries: Germany, Spain, Ireland, Portugal, 

South Korea, and Greece. The study also tests for endogeneity of trade-related policies. 

Summary  

Table 3.2  

Methodologies Used to Assess the Research Questions 

Action Description Step 

Selecting value 

chains with 

high/growing 

economic rents 

Selecting and ranking the top export industries from the list 

of top export clusters from The Institute for Strategy and 

Competitiveness at Harvard University. 

Step 1 

Trade Policies Collecting data on trade policies (industry and country 

levels) from various sources. 

Step 2 

Dealing with 

missing values 

Interpolation to calculate missing values on firm 

performance. 

Step 3 

Research 

Question 1 

Levinsohn-Petrin (2003) to calculate firm TFP. 

Labor Productivity as an alternative measure of firm 

Step 4 
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productivity.  

Firm level data aggregated to the industry level. 

Hierarchical Linear Model with two levels (industry and 

country). 

 

 

Step 5 

Research 

Question 2 

Principal Component Analysis to group Investment Climate 

(IC) variables: Corruption, Access to Finance, Physical 

Infrastructure, and Innovation.  

 

(a-d) Hierarchical Linear Model with two levels (industry 

and country) that allows for the interaction term between 

trade policies (TP) and investment climate (IC) variables. 

Step 6 

 

 

 

Step 7 

Research 

Question 3 

Firm TFP aggregated to the country level. 

 

OLS Multiple Regression (ANACOVA) with fixed -year 

and -country effects. 

Step 8 

Robustness 

Check 

Compare the results based on the Labor Productivity to that 

of the benchmark countries. 

Step 9 

3.3.3 Hypotheses 

Hypotheses used to address the primary research question (RQ 1) are as follows: 

Â H1: Industry Protection: Industry protection is negatively correlated with firm TFP. 

Â H2: Trade Agreements: International and regional trade agreements are positively 

correlated with firm TFP.  

Â H3: Import Tariffs:  Imports tariffs on key inputs are negatively correlated with firm 

TFP.  

Â H4: Value-Added Tax: Value added tax (VAT) on imported materials is negatively 

correlated with firm TFP.  

Â H5: Value-Added Tax: Time period to reinstate the VAT is negatively correlated with 

firm TFP. 

Â H6: Export Processing Zone: Firmôs location in the export processing zone is positively 

correlated with firm TFP.  

Â H7: Non-Tariff Barr iers: Number of days to clear customs is negatively correlated with 

firm TFP.  

Â H8: Non-Tariff Barriers: Number of documents to clear customs is negatively correlated 

with firm TFP.  

Â H9: Non-Tariff Barriers:  Cost to import/export is negatively correlated with firm TFP.  

Â H10: Industry Standards: Compliance with industry standards is positively correlated 

with firm TFP.  
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Hypotheses used to address the secondary research question (RQ2, a-d, and RQ3) are as follows: 

Â H11: Industry Protection: Negative relationship between industry protection and firm 

TFP changes depending on levels of: a) corruption, b) access to finance, c) physical 

infrastructure, and d) innovation.  

 

Â H12: Trade Agreements: Positive relationship between international and regional trade 

agreements and firm TFP changes depending on levels of: a) corruption, b) access to 

finance, c) physical infrastructure, and d) innovation. 

 

Â H13: Import Tariffs: Negative relationship between imports tariffs on key inputs and 

firm TFP changes depending on levels of: a) corruption, b) access to finance, c) physical 

infrastructure, and d) innovation.  

Â H14: Value-Added Tax: Negative relationship between value added tax (VAT) on 

imported materials and firm TFP changes depending on levels of: a) corruption, b) access 

to finance, c) physical infrastructure, and d) innovation.  

Â H15: Value-Added Tax: Negative relationship between time period to reinstate the VAT 

changes depending on levels of: a) corruption, b) access to finance, c) physical 

infrastructure, and d) innovation. 

Â H16: Export Processing Zone: Positive relationship between firmôs location in the 

export processing zone changes depending on levels of: a) corruption, b) access to 

finance, c) physical infrastructure, and d) innovation. 

Â H17: Non-Tariff Barriers:  Negative relationship between number of days to clear 

customs changes depending on levels of: a) corruption, b) access to finance, c) physical 

infrastructure, and d) innovation. 

Â H18: Non-Tariff Barriers:  Negative relationship between number of documents to clear 

customs changes depending on levels of: a) corruption, b) access to finance, c) physical 

infrastructure, and d) innovation. 

Â H19: Non-Tariff Barriers:  Negative relationship between costs to import/export changes 

depending on levels of: a) corruption, b) access to finance, c) physical infrastructure, and 

d) innovation.  

Â H20: Industry Standards: Positive relationship between compliance with industry 

standards changes depending on levels of: a) corruption, b) access to finance, c) physical 

infrastructure, and d) innovation. 

Â H21: Economic Performance: Productivity (TFP) of manufacturing firms is positively 

correlated with changes in GDP and/or GDP per capita. 

Because all the alternative hypotheses are directional, two conditions have to be met in order 

to support the propositions. First, the printed probability has to be divided by 2 before being 
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compared to the alpha level 0.05 set prior to the beginning of the analysis. Second, the 

coefficient has to be consistent in directionality with the alternative hypothesis.  

It should be noted that the expected signs for the above hypotheses could differ depending on 

the utilized trade-related literature, e.g., import substitution or export promotion. This study did 

not consider import substitution and only considered some components of export promotion 

literature. It builds upon the IFC (FIAS, 2007) study aimed to help formulate targeted reforms 

and is in line with the export promotion literature.
22

  

3.4 Selection of Variables 

This section describes the dependent, independent, and control variables used in this 

study. It also discusses the rationale for choosing the dependent, independent and control 

variables.  

3.4.1 Dependent Variable: Total Factor Productivity (TFP) 

The dependent variable is the firm total factor productivity (TFP). The difficulty in 

calculating firm total factor productivity from the production function arises because of the 

correlation between unobserved productivity shocks and input decisions. Therefore, ordinary 

least squares (OLS) estimation yields inconsistent estimators. To address these issues the 

research follows the Levinsohn-Petrin (2003) approach. The Levinsohn and Petrin (2003) 

estimator is based on the assumptions similar to those of Olley and Pakes (1996) about the 

timing of a firmôs input choices, their change over time, and the productivity process of a firm. 

However, it is less demanding in terms of required data; in this approach, intermediate inputs are 

used as a proxy for unobserved productivity shocks.  

                                                 
22

 The Foreign Investment Advisory Service (FIAS) is a multi-donor advisory service of the World Bank Group, 

jointly supported by the International Finance Corporation (IFC), the World Bank, and the Multilateral Investment 

Guarantee Agency (MIGA). 
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In calculating firm TFP, the study is interested in obtaining a random error term, or a part 

of firm level TFP unobserved by econometricians but available to firmsô managers. 

TFP of firm i in country j is determined as follows: 

log Yij,t =  ɓL log Lij,t +  ɓK log Kij,t + f [g(log Kij,t -1,  log Mij,t -1 ) ]+  log TFPij,t   + vij       (3.9) 

Where: 

Yij,t  = gross output or sales of firm i in country j and time-period t 

Lij,t  = labor costs of firm i in country j and time-period t  

Kij,t = capital of firm i in country j and time-period t 

Mij,t  = material inputs of firm i in country j and time-period t  

TFPij,t =  total factor productivity of firm i in country j and time-period t, or a part of firm-level 

TFP unobserved by econometricians but available to firmsô managers 

vij  = iid random terms determined independently of production inputs 

ɓ = regression coefficients 

t = year t, t = 2, é T.  

g function is approximated by the high-degree polynomials. 

To enhance the robustness of the results, the study uses an alternative measure of firm 

productivity such as the labor productivity (sales over the number of employees).   

3.4.2 Independent Variable: Trade-Related Policies  

The independent variables used in this study are trade-related policies and investment 

climate variables. This section describes the independent variables in greater detail. It also lists 

alternative proxies used to enhance robustness of the model. 

Trade-related policies used in this study are listed in Table 3.3. The trade-related policies 

are comprised of a set of variables that measure overall industry protection, membership in 
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international and regional trade agreements, import tariffs, value-added taxes, and the presence 

of export processing zones, non-tariff barriers, and industry standards. Each of these variables is 

measured by several proxies shown in Table 3.3. This table has been developed based on the 

Foreign Investment Advisory Service framework (IFC FIAS, 2007). The industry-specific value 

chain approach presented in the FIAS report is designed to facilitate formulating a targeted 

reforms agenda to support the private sector development. It allows analyzing the trade-related 

policies concerning tariff and non-tariff barriers, compliance with the industry standards and 

other market issues in a comprehensive manner. Apart from presenting a sound analytical 

framework, it also offers a practical approach for using the value chain analysis as a tool to 

identify impediments to industry growth and it serves as a basis for the development of targeted 

policies. Such policies help achieve a better access to intermediate inputs and to understand the 

obstacles to greater integration of a targeted industry with the global market.  

Table 3.3 

Trade-Related Policies 
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Source: Adapted from IFC FIAS (2007). 

Note: DB ï Doing Business, World Bank, ES ï Enterprise Surveys, World Bank, GPTAD ï Global Preferential 

Trade Agreement Database, World Bank, World Trade Organization (WTO), UNCTAD ï United Nations 

Committee on Trade and Development. 

 

 

The study has developed a table that identifies the key intermediate inputs used in each 

industry (see Table 3.4). It is based principally on the major capital equipment required for each 

firm to manufacture their products. 
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Table 3.4 

Defining Key Intermediate Inputs 

 
Source: author, based on input-output tables for select countries.
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3.4.3 Independent Variable: Investment Climate 

Studies by Bolaky and Freund (2004) and Hoekman and Javorcik (2004) find that trade 

reforms often fail to benefit growth due to a lack of complementary policies such as labor and 

business entry regulation. Djankov and Murrell (2003) in their meta-analysis of transition 

countries confirm these results. They find that in Eastern European countries import competition 

enhanced plant productivity, whereas in the former Soviet Union it had a negative impact due to 

burdensome business regulations. Therefore, this dissertation adds the investment climate 

indicators as potential moderators to the relationship between trade-related policies and firm 

performance. Similar to Escribano and Guasch (2005), the investment climate variables have 

been grouped into four categories: a) corruption, bureaucracy and crime, b) access to finance, c) 

physical infrastructure, and d) innovation. Five variables from the Enterprise Surveys have been 

selected to measure each of these four investment climate constructs. It is generally a good 

practice to have at least five items for each construct that the study wishes to measure because it 

increases the chances that at least three items per component will survive the analysis.
23

 

Table 3.5 lists all the proxies to measure corruption, bureaucracy and crime, and their units of 

measurement. Given the criticisms of using subjective measures of investment climate (Dethier 

et al., 2008), this study also incorporates objective measures.  

Table 3.5 

Investment Climate Variables: Corruption, Bureaucracy and Crime 
 Corruption  Enterprise Survey Question Variable 

ECA/Benchm. 
Sign 

corr1 Degree of Corruption Measured by 

Informal Payments to Public Officials 

(to Get Things Done). The degree to 

which firms consider that firms with 

characteristics similar to theirs are 

making informal payments or giving gifts 

It is said that establishments are 

sometimes required to make gifts 

or informal payments to public 

officials to ñget things doneò with 

regard to customs, taxes, licenses, 

regulations, services etc. Would 

ECAq39a / 

Q39a 

- 

                                                 
23

 SAS Institute, Principal Component Analysis, Chapter 1, available at: 

http://support.sas.com/publishing/pubcat/chaps/55129.pdf 

http://support.sas.com/publishing/pubcat/chaps/55129.pdf
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to public officials to "get things doneò 

with regard to customs, taxes, licenses, 

regulations, services etc. 

you say the above statement is 

always, usually, frequently, 

sometimes, seldom or never true? 

corr2 Degree of Corruption Measured by 

Gifts to Deal with Taxes and Tax 

Collection. The degree to which firms 

consider that firms with characteristics 

similar to theirs are making informal 

payments or giving gifts to public 

officials to deal with taxes and tax 

collection. 

When establishments like this one 

do business with the government, 

what percent of the contract value 

would be typically paid in 

informal payments or gifts to deal 

with taxes and tax collection? 

ECAq41c / 

Q41g 

-  

corr3 Degree of Corruption Measured by 

Gifts to Deal with Customs/Imports. 
The degree to which firms consider that 

firms with characteristics similar to theirs 

are making informal payments or giving 

gifts to public officials to deal with 

customs/imports. 

How often would the 

establishments like this one make 

payments/gifts to deal with 

customs/imports? 

ECAq41a/ 

Q41h 

- 

corr4 Degree to which Corruption  is 

Identified by Firms as a Constraint to 

their Business.
24

 The degree to which 

firms identify corruption as an obstacle to 

their business. 

Is Corruption No Obstacle, a 

Minor Obstacle, a Moderate 

Obstacle, a Major Obstacle, or a 

Very Severe Obstacle to the 

current operations of this 

establishment? 

j30f / 

Q54q 

- 

corr5 Degree to which Crime is Identified by 

Firms as a Constraint to their 

Business.
23

 The degree to which firms 

identify crime, theft and disorder as an 

obstacle to their business. 

Is Crime, Theft and Disorder No 

Obstacle, a Minor Obstacle, a 

Moderate Obstacle, a Major 

Obstacle, or a Very Severe 

Obstacle to the current operations 

of this establishment? 

i30 / 

Q54rs 

- 

Source: Enterprise Surveys, World Bank. 

 

Table 3.6 lists all the proxies to measure access to finance and their units of measurement. 

Table 3.6 

Investment Climate Variables: Access to Finance 
 Access to Finance Enterprise Survey Question Variable 

ECA/Benchm. 
Sign 

fin1 Dummy Variable for Application for a 

Loan. Dummy variable taking value 1 if 

the firm reports that it has applied for a 

loan from a financial institution last year. 

In last fiscal year, did the 

establishment apply for new 

loans/line of credit? 

k16 /  

Q46a 

+ 

fin2 Proportion of Firmôs New Fixed 

Investment Financed from Banks. 
Proportion of new investments (i.e. new 

land, buildings, machinery, and 

equipment) financed using banks.  

Over the last fiscal year, please 

estimate the proportion of this 

establishmentôs total purchase of 

fixed assets that was financed from 

banks (private and state-owned). 

ECAk5bc/ 

Q45b3-b5 

+ 

fin3 Value of Collateral Needed for a Loan 

(% of the Loan Amount). Value of 

Referring only to this most recent 

line of credit or loan, what was the 

k15/ 

Q46c 

- 

                                                 
24

 Due to differences in scales used in the ECA countries in 2002 and 2005 (four points) and those used in the 2008 

surveys (five points) indicators based on business constraints questions are not fully comparable.  
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collateral needed for a loan or line of 

credit as a percentage of the loan value or 

the value of the line of credit. 

approximate value of the collateral 

required? 

fin4 Degree of Access to Financing 

Measured by % of Firms Identifying 

Access to Finance as a Major 

Constraint.
25

 The degree to which firms 

identify access to financing as an obstacle 

to their business. 

Is Access to Financing No 

Obstacle, a Minor Obstacle, a 

Moderate Obstacle, a Major 

Obstacle, or a Very Severe 

Obstacle to the current operations 

of this establishment? 

k30/ 

Q54a 

- 

fin5 Dummy Variable for Overdraft 

Facility . Dummy variable taking value 1 

if the firm has an overdraft facility. 

At this time, does your 

establishment have an overdraft 

facility?  

k7 / 

missing
26

 

+ 

Source: Enterprise Surveys, World Bank. 

 

Table 3.7 lists all the proxies to measure physical infrastructure and their units of 

measurement. 

Table 3.7 

Investment Climate Variables: Physical Infrastructure 
 Physical Infrastructure Enterprise Survey Question Variable 

ECA/Benchm. 
Sign 

infr1  Number of Power Outages. Number of 

power outages suffered by the 

establishment in last fiscal year.  

In a typical month, over last fiscal 

year, how many power outages did 

this establishment experience? 

Benchmark: How many days over 

the last 12 months did your 

establishment experience the 

electricity service interruptions (the 

value has to be divided by 12 to 

obtain a monthly average). 

c7 / Q23a1 - 

infr2  Number of Water Outages. Frequency 

of incidents of water shortages suffered 

by the establishment in last fiscal year. 

In a typical month, over last fiscal 

year, how many water outages did 

this establishment experience? 

Benchmark: How many days over 

the last 12 months did your 

establishment experience the water 

service interruptions (the value has 

to be divided by 12 to obtain a 

monthly average).
27

 

c16 / Q23a2 - 

infr3  Dummy for E-mail. Dummy variable 

taking value 1 if the establishment uses 

e-mail to communicate with clients or 

suppliers. 

Does your establishment use e-mail 

to communicate with clients or 

suppliers? 

c22a/  

Q24d 

+ 

infr4  Delay in Obtaining a Mainline 

Telephone Connection. Average wait, 

in days, experienced to obtain a mainline 

In reference to that application for a 

telephone connection, 

approximately how many days did 

c20 / Q25a - 

                                                 
25

 Due to differences in scales used in the ECA countries in 2002 and 2005 (four points) and those used in the 2008 

surveys (five points) indicators based on business constraints questions are not fully comparable.  
26

 Due to differences in design this question is missing in the survey for the benchmark countries. 
27

 The variable has been missing for Belarus, Estonia, Hungary, Slovakia, Slovenia, Bulgaria, and Montenegro. The 

study used the regional averages: EU, CIS, and Balkan.  
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telephone connection from the day this 

establishment applied for it to the day it 

received the service. 

it take to obtain it from the day of 

the application to the day the 

service was received? 

infr5  Percentage of consignment value lost 

in transit. Percentage of the 

consignment value of direct exports lost 

in transit due to breakage, spoilage or 

theft.  

What percentage of the value of 

products your establishment 

exported directly over last year was 

lost while in transit due to breakage, 

spoilage or theft? 

d6a /  Q26b - 

Source: Enterprise Surveys, World Bank. 

 

Table 3.8 lists all the proxies to measure innovation and their units of measurement. 

Table 3.8 

Investment Climate Variables: Innovation 
 Innovation  Enterprise Survey 

Question 

Variable 
ECA/Benchm. 

Sign 

innov1 Dummy Variable for Introducing the New 

Product Line. Dummy variable taking value 

1 if the establishment has developed a new 

product or product of line in last 3 years. 

Has this establishment 

developed successfully a 

major new product line? 

ECAo1 / 

Q60a1 

+ 

innov2 Dummy Variable for Upgrading an 

Existing Product Line. Dummy variable 

taking value 1 if the establishment has 

upgraded an existing product line in last 3 

years. 

Has this establishment 

upgraded an existing 

product line in last 3 years? 

ECAo13 / 

Q60a2 

+ 

innov3 Dummy Variable for Investing in Research 

and Development (R&D). Dummy variable 

taking value 1 if the establishment has 

invested in R&D in last 3 years. 

Has this establishment 

invested in R&D in last 3 

years? 

ECAo3 / Q58b + 

innov4 Dummy Variable for Outsourcing. Dummy 

variable taking value 1 if the establishment 

has outsourced activities previously done in-

house in last 3 years. 

Has this establishment 

outsourced activities 

previously done in-house in 

last 3 years? 

ECAo11 / 

Q60a6 

+ 

innov5 Dummy Variable for Discontinuing at 

Least One Product Line. Dummy variable 

taking value 1 if the establishment has 

discontinued at least one product line in last 3 

years. 

Has this establishment 

discontinued at least one 

product line in last 3 years? 

ECAo12 / 

Q60a3   

+ 

Source: Enterprise Surveys, World Bank. 

 

3.4.4 Control Variables 

In terms of firm size, ownership and exporter status, most studies find that the most 

productive firms tend to be large, exporting and foreign-owned. Dabla-Norris, Kersting, and 

Verdier (2010) identified that large, predominately exporting and privately owned (by foreign or 

domestic private interests) firms tend to be the most productive. Bernard, Stabilito, and Yoo 
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(2010) have also confirmed that larger firms tend to be more efficient, especially if they are 

foreign-owned; such firms are most likely to self-select into exporting. 

While competition forces firms to become more productive, some studies suggest that 

competition may affect a firmôs incentives to innovate. Aghion, Bloom, Blundell, Griffith, and 

Howitt (2005) argue that competition may affect a willingness of firms to innovate. Highly 

efficient firms may positively respond to greater competition, while firms that are not so efficient 

may be discouraged by competition. On the other hand, Gorodnichenko, Svejnar, and Terrell 

(2008) argue that competition has a negative effect on innovation.  

In terms of labor skills, Escribano and Guasch (2005) find external training and having a 

fraction of the staff engage in R&D to be particularly important for the productivity of smaller 

firms. Productivity in larger firms seems to benefit more from the quality certifications, as well 

as having the ability to upgrade to machinery which is controlled by computers (especially in old 

and large firms). Additionally, it was noted that the more educated the staff was, the greater the 

level of productivity was achieved.  

Based on these observations, the study uses the control variables, which include firm size, 

age, ownership (foreign versus domestic, private or state ownership, or publicly-traded status), as 

well as exporter/importer status, and labor skills. Table B.1 in Appendix B describes the proxies 

for these variables and their units of measurement.  

3.5 Data Selection 

This section explains why the selected data is the best available data for this research. 

This dissertation is using the data collected from numerous sources. The data on trade-

related policies and targeted industries, or value chains with high/growing economic rents, is 

obtained from the GPTAD, UN Comtrade, UNIDO, WTO, ILO, WB WDI and Doing Business, 
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PricewaterhouseCoopers, European Cluster Observatory, and the Institute for Strategy and 

Competitiveness at Harvard University. Additionally, the study uses a firm-level survey of a 

private sector collected by the World Bank through the Enterprise Surveys (ES) in various 

developing countries. The dataset is publicly available at the World Bank Enterprise Surveys 

website. The Enterprise Surveys contain information necessary to calculate firm-level 

productivity, or TFP indices. These include annual sales, employment (total hours worked per 

year), labor costs, and net book value of capital stock (see Table 3.9). The database provides the 

nominal values of the variables due to the lack of price indices. 

Table 3.9  

Production Function Variables and General Information at Plant Level 

 
Source: Pena, 2009. 

The survey also covers a broad range of business environment topics including access to 

finance, gender participation, corruption, crime, infrastructure, trade, competition, land and 

permits, taxation, informality, and performance measures (see Appendix A for details on survey 

methodology).  

Sample 

From a range of available datasets, the study uses the ñpanelò dataset, which covers the 

time period of 2005 and 2009. For the first and second research questions, the study uses the 
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manufacturing firm TFP data for the year of 2009 as the benchmark to gauge the effect of 

targeted trade-related policies. The study excludes all the services industries; thus, it focuses on 

industries with the ISIC codes 15-37. The Eastern Europe and Central Asia (ECA) region 

includes: Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Bulgaria, Croatia, 

Czech Republic, Estonia, FYR Macedonia, Georgia, Hungary, Kazakhstan, Kyrgyz Republic, 

Latvia, Lithuania, Moldova, Montenegro, Poland, Romania, Russian Federation, Serbia, Slovak 

Republic, Slovenia, Tajikistan, Turkmenistan, Ukraine, Uzbekistan. However, the study had to 

drop Serbia due to the lack of reliable data (due to the nature of the survey, most of firms in 

Serbia dropped out of the survey and have been replaced with other firmsô data). That prevented 

the study from being able to calculate firm total factor productivity which requires at least two 

years of data. The data on trade policies is mostly absent for Turkmenistan as well.   

Table 3.10 provides a snapshot of a sample of manufacturing firms used in this study. 

Table 3.10 

Sample Countries in the ECA Region 

         Tot al           588      100. 00
                                                   
    Mont enegr o            2        0. 34      100. 00
       Cr oat i a           11        1. 87       99. 66
      Bul gar i a           17        2. 89       97. 79
      Sl oveni a           15        2. 55       94. 90
      Sl ovak i a           10        1. 70       92. 35
     Li t huani a           10        1. 70       90. 65
        Lat v i a           13        2. 21       88. 95
       Hungar y            17        2. 89       86. 73
Czech Republ i c             5        0. 85       83. 84
       Est oni a           11        1. 87       82. 99
        Kyr gyz           19        3. 23       81. 12
       Ar meni a           44        7. 48       77. 89
         FYROM           31        5. 27       70. 41
    Azer bai j an           38        6. 46       65. 14
        Bosni a           26        4. 42       58. 67
       Mol dova           61       10. 37       54. 25
    Kazakhst an           31        5. 27       43. 88
       Romani a           55        9. 35       38. 61
        Pol and           29        4. 93       29. 25
        Russ i a           13        2. 21       24. 32
    Uzbek i s t an           31        5. 27       22. 11
       Ukr ai ne           26        4. 42       16. 84
    Taj i k i s t an           29        4. 93       12. 41
       Geor gi a           19        3. 23        7. 48
       Bel ar us           19        3. 23        4. 25
       Al bani a            6        1. 02        1. 02
                                                   
          Code        Fr eq.      Per cent         Cum.
   a. 1 Count r y   

 
Source: Enterprise Surveys, World Bank. 

Note: Frequency (FREQ) indicates a number of firms. 



 

 

 

102 

The benchmark countries include high-income OECD countries such as Germany, Spain, 

Ireland, Portugal, South Korea, and Greece. The companies were interviewed only in 2005, thus 

the study compares the firms on their labor productivity (sales/employees) rather than total factor 

productivity which requires at least 2 years of data. Table 3.11 provides a snapshot of 

manufacturing firms in the benchmark countries. 

Table 3.11 

Benchmark Countries 

      Tot al           953      100. 00
                                                
Sout h Kor ea          211       22. 14      100. 00
     Gr eece           96       10. 07       77. 86
   Por t ugal           129       13. 54       67. 79
    Ger many          213       22. 35       54. 25
      Spai n          130       13. 64       31. 90
    I r el and          174       18. 26       18. 26
                                                
    count r y         Fr eq.      Per cent         Cum.

 

Source: Enterprise Surveys, World Bank. 

3.6 Limitations  

The current study combines the micro- and macro-economic constructs. Therefore, the 

study of such nature inherently entails a large number of external factors that could potentially 

affect the relationships in question. It could lead to the omitted variable bias.  

Also, ideally, to fully exploit the value chain analysis, the study requires connecting 

producers to supporting services. Unfortunately, the lack of data precludes the study from 

incorporating this type of information in its value chain analysis. Therefore, the study is limited 

to simply tracing manufactured products to final destination and identifying the industry 

standards existing in those markets.  

This section discusses the data limitations, as well as the limitations and potential 

remedies pertinent to dependent and independent variables. Next, it discusses general 

consideration pertinent to the overall estimation of the linear relationships outlined earlier.  
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3.6.1 Data Limitations  

One of the main limitations of the data is a lack of reliable and consistent data on firm 

productivity that would go back in time. For the first and second research questions, the study 

uses the manufacturing firm TFP data for the year of 2009 as the benchmark to gauge the effect 

of targeted trade-related policies. For the third research question, since the data on firm TFP is 

available only for 2005 and 2009, the study has been forced to evaluate the relationship between 

economic growth and manufacturing firm productivity between 2005 and 2009. For the 

benchmark countries, firm-level data is only available for 2005, thus, the study used the data for 

that particular year. 

Step 3: Preparing firm performance variables and dealing with missing data. According 

to the ES Notes on Panel Datasets, sales (d2), labor costs (n2a), material costs (n2e), for BEEPS 

panel dataset in 2009 were translated to US$, however, when compared to 2005, it has to be 

noted that the numbers were still in local currency units for select countries. The study has 

converted the sales for Belarus, Uzbekistan, Ukraine, Georgia (2009) to USD based on the 2009 

exchange rate. As for capital costs (n7a), the 2009 numbers have been converted to USD for 

Belarus and Uzbekistan. 

From the Sampling Methodology for the Enterprise Surveys,
28

 a potential problem of the 

dataset is that it represents only firms that were willing to participate in the surveys. To avoid 

compromising the random nature of the sample, the refusal to participate in the survey, in most 

cases, has been tackled by substituting with other firms which were willing to participate. 

Unfortunately for the current study that uses lagged firm performance values to calculate firm 

productivity, it means a loss of reliable information on a firmôs performance in a previous year. 

In the cases of contradictory information between 2005 and 2009, as well as in cases of missing 

                                                 
28

 http://www.enterprisesurveys.org/~/media/FPDKM/EnterpriseSurveys/Documents/Methodology/Sampling_Note.pdf  

http://www.enterprisesurveys.org/~/media/FPDKM/EnterpriseSurveys/Documents/Methodology/Sampling_Note.pdf
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data, the firm data has been interpolated from 2009 backwards. That allows keeping a significant 

number of observations for the consequent analysis. Therefore, for the further analysis, it has 

been decided to use mainly 2009 observations. 

Missing values for sales, labor costs, materials and capital have been interpolated using 

several approaches: 

1. The ratio between available data on, for example, sales in 2005 and 2009, was applied to 

missing data for variable costs such as materials and labor cost. Capital cost being fixed 

remained the same from 2005. Capital (n7a, market value of fixed assets) has been 

deflated using Gross Fixed Capital Formation annual growth rate from 2005 to 2009 from 

the WDI-GDF database. The rationale is that unlike net book value of fixed assets n6a, 

the current market value might be more reflective of a companyôs investments and the 

current state of its machinery. 

2. In the case of missing data on all firm performance variables in one particular year (either 

2005 or 2009),
29

 the data was interpolated using the growth rate for Manufacturing, value 

added (annual % rate) from the WDI-GDF database. Capital has been interpolated 

backwards/forward using the growth rate for Gross Fixed Capital Formation (annual % 

rate) from the WDI-GDF database. 

3. In the case there was a drop in sales, but an increase in the total number of employees, the 

study followed the increase and calculated the increase in materials and labor cost.  

4. In the case of missing data on a variable for two years, (for example, materials), the 

materials and sales were averaged, and the ratio of materials to sales was used to 

calculate the missing data on materials in both years. For capital because it is a fixed cost, 

only the ratio for 2005 was used and this value was used in 2009 as well. 

                                                 
29

 For example, Azerbaijan and Montenegro have missing data in 2005. 
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5. When a countryôs growth rates for Manufacturing, value added and Gross Fixed Capital 

Formation (annual % rate) were missing, they were replaced with the regional average for 

the ECA developing countries.  

6. By having checked the industry information for each country, the researcher has changed 

the outliers; these numbers might represent an entering error or a failure to convert to 

USD: for example, Uzbekistan (322761) has been modified to USD1 million in sales 

(instead of 1.0e+14). 

3.6.2 Limitations of Variables 

In addition to general limitations pertinent to the HLM, the Multiple OLS regression 

(ANACOVA) and the PCA mentioned above, the dependent and independent variables have 

other issues. The literature has highlighted several drawbacks to the TFP calculation. Such 

drawbacks include simultaneity bias, selectivity and attrition bias, and unobserved (quasi-) 

permanent heterogeneity in productivity (correlated effects). Trade policies are found to be 

partially endogenous. The investment climate variables may exhibit endogeneity, 

multicollinearity and self-selection issues.  

3.6.2. a) TFP Limitations and Potential Remedies 

The literature stresses that the total factor productivity has certain limitations. The problem is 

how to estimate the parameters of the production function consistently when we have (discussed 

in greater detail in Chapter 2 under Section 2.4.1.c): 

¶ Simultaneity between output and variable inputs, first raised by Marschak and Andrews 

(1944). 

¶ Exit of inefficient (low productivity) firms (sample selection) (Olley and Pakes, 1996).  

¶ Unobserved heterogeneity in productivity (correlated effects) (Hall, 2005). 
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Remedies to TFP Limitations 

As mentioned above, the remedies for the simultaneity issue include Fixed-Effect and 

Instrumental Variables estimation techniques, Generalized Method of Moments approach, and 

several variations of Two-Stage estimation, first applied by Olley and Pakes (OP, 1996). Such 

variations of the OP approach include the Levinsohn and Petrin approach, and the Ackerberg, 

Caves and Frazer approach. It should be noted that according to Ackerberg, Caves and Frazer 

(2006), the Generalized Method of Moments approach is more dynamic in nature as it deals with 

panel data, while the Two-Stage Least Square estimation followed by Olley and others, is more 

structural in nature. The three approaches can be grouped as follows: 

¶ Fixed-Effect and Instrumental Variables (IV) estimation 

¶ Generalized Method of Moments approach (GMM) - dynamic 

¶ Two-Stage Least Square estimation - structural: 

1) Olley and Pakes approach (OP), 

2) Levinsohn and Petrin approach (LP), 

3) Ackerberg, Caves and Frazer approach (ACF), 

4) Escribano and Guasch approach (EG). 

The fixed effects estimation is not quite applicable to the dataset used in this research 

because it may lead to weakly identified coefficients and the assumption of invariant unobserved 

productivity may not hold. The instrumental variables estimation is not suitable due to the lack of 

observable input prices.  

This study follows Levinsohn and Petrin (2003) estimation that is based on the 

assumptions similar to that of Olley and Pakes (1996) about the timing of a firmôs input choices, 

their change over time, and the productivity process of a firm. However, it is less demanding in 
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terms of required data. In the Levinsohn and Petrin (LP) approach, intermediate inputs are used 

as a proxy for unobserved productivity shocks. 

The Escribano and Guasch approach, which has been widely used with the Enterprise 

Surveys data, is not quite applicable to this study. It allows estimating unobserved productivity 

with one year of observations; however, it uses the investment climate variables as an 

instrumental variable to solve the simultaneity issue. Since this dissertation uses the investment 

climate variables in the second research question as potential moderators of the relationship 

between trade-related policies and firm productivity, it is impossible to use investment climate as 

an instrument for productivity calculation. 

3.6.2. b) Trade Policies Limitations and Potential Remedies 

Building upon the theory of endogenous protection, Trefler (1993), in his seminal paper, 

pointed out that imports and trade protection should be treated as endogenous. Similarly, 

Topalova and Khandelwal (2010) in their study of trade liberalization in India, point out that 

trade policies might be endogenous to productivity levels. The relatively less-efficient firms 

might have enjoyed higher levels of protection, depending on, for example, the political strength 

of labor and business. It may also reflect the government authoritiesô perception of whether 

domestic industries are mature enough to compete with foreign competition.   

Remedies to Trade Policies Limitations 

Similar to Topalova and Khandelwal (2010), tests for political protection are carried out 

by regressing the change in tariffs and overall industry protection within the estimation period on 

various industrial characteristics in the initial year. The industrial characteristics include 

employment (a larger labor force may demand more protection), output, industry concentration 

measured as average size, and its share of unskilled workers. These regressions allow seeing if 



 

 

 

108 

producers were able to organize political pressure groups to lobby for more protection. To 

investigate whether policymakers adjusted tariffs in response to industry's productivity levels, 

the study uses the regressions of the future measures of trade protection on current industry 

productivity levels.  

Also, the study uses the lagged (by k years) trade-policy related variables to avoid reverse 

causality. 

3.6.2. c) Investment Climate Limitations and Potential Remedies 

According to the literature, the investment climate (IC) variables may exhibit the issues of 

self-selection, multicollinearity, and endogeneity. 

Self-selection: 

It is important to recognize that the econometric model above informs us only about the 

effect of constraints on the sample of existing firms (Dethier et al., 2010). That raises a concern 

of self-selection.  

Multicollinearity: 

Multicollinearity is another concern because most regressors might be correlated with 

each other, such as use of e-mail may be correlated with the quality of electricity supply, etc. 

(Dethier et al., 2010). To avoid multicollinearity, Bastos and Nazir (2004) and Hallward-

Driemeier et al. (2006) group similar indicators into broader categories to get more clear results. 

Endogeneity:  

If the research omits certain variables by mistake, the remaining variables may pick up 

some of the impact that the omitted variables may have on the dependent variables (Dethier et 

al., 2010), 
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Better indicators of investment climate may be associated with better performing firms, 

not because better investment climate causes such firms to be more productive but, on the 

contrary, because ñan inherently more efficient firmò can act more proactively. It may ñwork 

within the exogenously given environment to reduce inspections, power losses or days for 

customs clearance or obtaining phone linesò (Dollar et al., 2005: 9). 

In addition to these issues, the IC variables would be deemed significant only if there is a 

significant variation in them (Dethier et al., 2010). Dethier et al. (2010) look at a study of China 

by Hallward-Driemeier et al. (2006). If access to banking services proved to be insignificant, it 

does not mean that access to banking services it not important. It simply means that the state-

owned banking sector in China does not determine an actual variation in firm performance 

(Hallward-Driemeier et al. (2006) in Dethier et al., 2010). As Dethier et al., note, such a 

methodological issue becomes acute for studies with small samples; therefore, expanding the 

sample should allow for greater variation within variables.   

Remedies to Investment Climate Limitations:
30

 

To tackle the issue of multicollinearity, Dethier et al. (2010) suggest that regressors be 

selected carefully to avoid omitted variables. One of the solutions is to use the Principal 

Component Analysis, similar to Bastos and Nazir (2004), and Hallward-Driemeier et al. (2006). 

Dethier et al. (2010) recommend using objective measures of investment climate rather 

than subjective measures that are more prone to measurement error and reverse causality. They 

also recommend introducing the dummy variables for a country to avoid the IC variables to pick 

up the unobserved country-level effects that may affect firm performance. 

The production inputs might be correlated with the IC variables because the IC indicators 

influence productivity, and the input choices of firms. In their analysis of effect of investment 
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 Based on Dethier et al. (2010). 
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climate on firm performance, Dollar et al. (2005), Hallward-Driemeier et al. (2006), Escribano 

and Guasch (2005), Commander and Svejnar (2007), use the location-industry or industry IC 

averages that exclude the respective firm. Dethier et al. (2010) commend such an approach 

because it allows alleviating the direct reverse causality. The better region-industry investment 

climate may explain a variation in firm performance. 

3.6.3 General Study Limitations 

In order to measure the strength of the lineal relationship, the study requires the best 

possible linear model. The Hierarchical Linear Modeling (HLM) and the Multiple Ordinary 

Least Squares (ANACOVA) are based on the general linear model, which utilizes the OLS 

(ordinary least squares) methodology. The OLS methodology has the best unbiased linear 

estimators of the true value of the parameters of the independent variables. It provides the best 

representation between the dependent and the independent variables. The reasons for that are: 

parameter estimators are a linear function of the random dependent variable and they have a 

minimum variance when compared to any other unbiased linear parameter estimator. Also, 

according to the Central Limit Theorem, the average of these parameter estimators will coincide 

with the true values of their respective parameters through repeated sampling.  

The linear regression model depends on the following simple OLS assumptions: i) for all 

values of the independent variables, the errors are normally distributed and the expected value of 

the error terms is zero for all values of the independent variables, ii) the error terms exhibit 

homoscedastic variance, iii) the error terms are independent from one another (i.e. no 

autocorrelation), iv) the effects of the independent variables are additive, v) the independent 

variables are not stochastic. Additionally, multiple OLS regression requires that there is no exact 

linear relation among the independent variables (i.e. no exact multicollinearity). 
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Since the methodology is contingent on these assumptions, applying this methodology 

requires a number of tests to see if any of these assumptions are violated. Such tests include the 

tests for normality of errors, heteroskedasticity, error autocorrelation, linearity, additivity, and 

multicollinearity.  

The test for normality of error terms include the Shapiro-Wilk test, or Kolmogorov-

Smirnov (depending on number of observations), as well as visual checks for influential 

observations and outliers. The hat-matrix for x-outliers and the studentized deleted residuals for 

y-outliers can be performed along with tests for influential observations such as Cookôs D test. 

The heteroskedastic variance in the proposed study arises from the fact that it involves firms of 

different sizes. Differences in scale may cause the error terms to exhibit heteroskedastic 

variance. That means that the parameter estimators would no longer have a minimum variance 

and be the best linear estimators of the true value of the parameters of the independent variables. 

That would distort the t-values used in the parametersô hypothesis testing. If error terms are not 

independent of each other, the results may lead to faulty conclusions. The Durbin-Watson 

statistic test allows assessing the possibility of a first order autoregressive process. Linearity 

includes a visual check for independent variables and residuals. To see if the model is additive, it 

requires testing for main and interaction effects.  

Multicollinearity arises as a result of some independent variables being highly correlated 

with each other. Although it does not destroy the minimum variance property of the OLS 

estimators, multicollinearity inflates the variance and standard error of the OLS estimators. The 

multicollinearity test compares variable variance inflation factor (VIF) with the model VIF to 

determine if it is higher or lower than that. The variable VIF is obtained by regressing the 
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independent variables onto one another in order to obtain an R
2
 value, and then taking the 

inverse of one minus R
2
. The model VIF is the inverse of one minus the proposed modelôs R

2
.  

As noted in Table 3.2, in addition to the HLM and the Multiple Ordinary Least Squares 

(ANACOVA), this research also uses the Principal Component Analysis (PCA) to group the 

investment climate indicators into four categories: a) corruption, bureaucracy and crime, b) 

access to finance, c) physical infrastructure, and d) innovation. The use of PCA requires the 

following assumptions: i) all variance is shared, ii) number of factors is known, and iii) all 

factors are mutually uncorrelated.  

In line with the literature, all the tests are conducted at a pre-set alpha value of 5%. This 

is a lowest significance level to reject a null hypothesis. The limitation of this study is that all 

conclusions may change if another level of alpha is selected. 

3.7 Conclusion 

This study makes, and empirically tests, the propositions about how firms in developing 

and emerging markets achieve higher productivity (Topalova and Khandelwal, 2010). It does so 

by looking at how different types of industry-specific trade policies (or their combinations) 

impact firm productivity, and subsequent economic growth. It also examines how industry-

specific trade policies impact firm-level productivity depending on investment climate 

characteristics.
31

 This chapter explains the rationale behind the selected methodology and the 

data. Furthermore, it states the testable hypotheses aimed to address the research questions raised 

in Chapter 1. It also outlines the limitations pertinent to this study and potential remedies 

employed by this study. 

                                                 
31

 In the future, the study could also incorporate interactions between the elements of investment climate itself to see 

how the effect of targeted policies on firm productivity would change depending on these characteristics.  
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3.8 Expected Contribution  

The nature of this study is somewhat exploratory. The study is expected to demonstrate 

that industrial policies are most effective in increasing firm productivity when targeted at 

industries with the largest export potential. To determine the industries to target, and the 

subsequent policies to implement, the value chain analysis appears to be a highly effective tool. 

Analyzing trade-related policies at the industry level is expected to add richness to the results 

that industrial policies increase firm productivity. The need for such a detailed analysis was 

raised, for example, by Rodriguez and Rodrik (2000): 

ñéit would help to disaggregate policies and to distinguish the possibly dissimilar effects 

of different types of trade policies (or of combinations thereof). Are tariff and nontariff barriers 

to imports of capital goods more harmful to growth than other types of trade restrictions? Does 

the provision of duty-free access to imported inputs for exporters stimulate growth? Are export-

processing zones good for growth? Does the variation in tariff rates or non-tariff barriers (NTBs) 

across sectors matter? ñ(Rodriguez and Rodrik, 2000: 317). 

Overall, this study is expected to address the gap in the literature by disaggregating the 

effects of different types of trade policies (or their combinations) on firm productivity in 

developing and emerging markets. It looks at the interaction between the trade-related reforms 

targeted at industries with a potential to bring in foreign exchange, and the basic investment 

climate reforms. It explores the impact that such interaction has on performance of 

manufacturing firms in developing and emerging markets. Finally, it investigates whether such a 

policy-dominated growth path leads to higher economic growth. 

 

 



 

 

 

114 

Chapter 4: Summary of Results and Discussion 
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4.1 Introduction 

The purpose of this chapter is to provide an executive summary and discussion of the 

main findings of this dissertation. More detailed results are provided in the following Chapter 5. 

One of the contributions of this study is the development of a database that is designed to 

be of specific relevancy for assessing and disaggregating the effect of trade policies for 

developing countries. It should be noted that this dissertation uses the Enterprise Surveys data 

which have a very limited panel data. However, as more waves of survey data become available, 

this study could be extended further.   

4.2 Summary of Findings under the Primary Research Question 

RQ1: Did targeted policies impact total factor productivity of manufacturing firms in Eastern 

Europe and Central Asia between 1995 and 2009?  

This study is concerned with the linear relationship between firm total factor productivity 

and trade-related policies (primary research question). The industries represent manufacturing 

industries with the ISIC code 15-37. The regions are the Eastern and Central Europe and Central 

Asian countries, the benchmark countries are selected high-income OECD countries. The results 

for the hypotheses under the first research question are provided in Table 4.1. These results were 

obtained using the HLM with 2-levels.  

4.2.1 Sample Description 

From Figure 4.1 (on page 128), the industries represented in the Enterprise Survey in the 

ECA region include a large number of firms in the food, fabricated metal, apparel, machinery 

and textile industries. In the benchmark countries, there are a large number of firms in the 

industries that manufacture machinery, furniture and beverages, and printing businesses (see 

Figure 4.2). There are differences in productivity, measured as TFP and labor productivity; 

however, it is difficult  to draw reliable conclusions because the number of firms that could 
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characterize a particular industry as highly productive is quite small, especially in the ECA 

region (e.g., manufacture of transport vehicles). That is one of the limitations of the data; a 

relatively poor representation of industries in the developing countries. 

Among the ECA region countries, Hungary, Slovenia, Estonia, and Slovakia appear to 

have the most productive firms in terms of TFP. Belarus, Albania, Tajikistan and Latvia display 

the least productive manufacturing firms in terms of their TFP (see Figure 4.3 on page 129). In 

terms of labor productivity, the most productive firms are in Slovakia, Croatia, and the least 

productive are in Uzbekistan and Kyrgyz Republic.  

As can be seen from Figure 4.4 (on page 130), the benchmark countries are characterized 

by higher labor productivity (log); however, the industries do not differ significantly in terms of 

labor productivity and the rank that the industry has in the countryôs export portfolio. There are 

differences in firm TFP in the ECA region; industries ranked as top four in the countryôs export 

portfolio seem to have a higher TFP.  

From Figure 4.5 (on page 131), the average number of importing firms is higher in the ECA 

region, compared to the benchmark countries. The highest number of importing and exporting 

firms in Ireland is explained by its status as the export-platform. 

4.2.2 Summary of Findings under the RQ1 

The summary of the results under the primary research question is presented in Table 4.1. 

It shows the impact of trade-related policies depending on the industryôs rank and it is aimed to 

help our understanding of whether the trade-related policies should be targeted towards the top 

4/5 export industries or not. The following Table 4.2 (on pages 118 and 119) summarizes the 

results of the analysis for all industries and shows the nature of the data on trade-related policies.  
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Table 4.1 

Summary of Results under the RQ1: Impact of Trade-Related Policies on Manufacturing Firm Productivity:  

Top Export Industries vs. All Industri es 
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Table 4.2 

Impact of Trade-Related Policies on Manufacturing Firm Productivity: All Industries  
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Hypothesis 1 

The hypothesis H1 on the negative effect of import tariffs has been supported. Firms in 

the top four export industries are characterized by a more negative slope of productivity, as 

compared to the slope of firm productivity in other industries (see Section 5.3.2, Tables 5.11-

5.12). In the ECA region, import tariffs in the top four export industries are lower than the import 

tariffs in other industries, except in Russia, Azerbaijan, Tajikistan, Kyrgyz Republic, Croatia and 

Czech Republic.  

Among the benchmark countries, the interaction between the import tariffs and the dummy 

for the top 5 export industries is positive and significantly outweighs the negative impact that 

import tariffs have on an average firm. When the study removes South Korea from the 

regressions, the slope of labor productivity and import tariffs in the top 5 export industries 

becomes more negative (similar to the ECA region countries). The import tariffs in South Korea 

are much lower for its top five export industries, thus providing support for the targeted policies 

towards the exporting industries (see Figure 4.8 on page 134). The top 5 export industries in 

South Korea are information technology, automotive, communications equipment, metal mining 

and manufacturing, and marine equipment. The country has import tariffs in these industries that 

are almost twice as low as those in other industries. According to Lin (2009), the Korean 

government has a record of managing its protected sectors in a way that has ñkept them in line 

with market discipline.ò Industries that were benefiting from protection and subsidization had to 

prove through their exports that their competitiveness was increasing over time. That confirms 

that the Korean government recognized the importance of the countryôs comparative advantage 

and acted as a facilitating state to ensure that technological upgrading depended on firms that 

were influenced by world prices on inputs and outputs. 
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Across all industries, the highest import tariffs in the ECA region are in Uzbekistan, 

Montenegro, Macedonia, Russia, Azerbaijan, and Belarus. Among the benchmark countries, 

South Korea has the highest import tariffs (Figure 4.6), which is expected, given that its tariffs 

remain the main trade policy instrument and a significant source of tax revenues (4.6% of total 

tax revenue in 2007).
32

 Import tariffs in the footwear, textile, and manufacture of other non-

metallic mineral products, glassware, earthenware (pottery) of the ECA countries exceed the 

import tariffs of the benchmark countries. The benchmark countries, on the other hand, exhibit 

import tariffs on beverages and tobacco that exceed those of the developing countries of the ECA 

region (see Figure 4.7 on page 133).  

The hypothesis H1 on the negative effect of non-tariff barriers measured as the core NTB 

frequency ratio has been supported for firms in all industries in the benchmark countries. 

Portugal, Greece and Germany seem to have the largest non-tariff barriers measured as a 

percentage of imports subjected to non-tariff measures that have an unfair protectionist impact. It 

can be explained by the lack of reliable data in the case of developing countries of the ECA 

region. Unfortunately, the data is available only for 1999 and for very few countries (see Figure 

4.9 on page 135).  

Hypothesis 2 

Due to the high correlation, the study looks at the major regional and trade memberships 

such as EU or WTO. The alternative hypothesis H2 on the positive effect of membership in 

EU/WTO is supported for firms in all industries in developing countries, rather than for firms in 

the top four export industries (see Section 5.3.2, Table 5.14). Among the ECA region countries, 

the EU countries have, overall, higher productivity of manufacturing firms (see Figures 4.3 and 

4.10). 
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 Trade Policy Review South Korea WT/TPR/S/204, WTO 2008. 
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Among the benchmark countries, on average, South Korea is more productive than the 

EU countries. Individually, it is second to Ireland in terms of manufacturing firm labor 

productivity. 

Hypothesis 3 

The alternative hypothesis H3 on the negative effect of tariffs on key intermediate inputs, 

such as machinery and equipment, on productivity of firms in the top four export industries has 

been supported (see Section 5.3.2, Table 5.15. When looking at firms in all industries, there is no 

statistically significant evidence that, on average, firms have been negatively affected by high 

tariffs on key intermediate inputs. From the Figure 4.11, Uzbekistan, Tajikistan, Bosnia and 

Ukraine exhibit the highest import tariffs on key intermediate inputs for all type of industries. 

Interestingly, in South Korea, unlike in the case of output import tariffs, there is no difference in 

import tariffs on key intermediate inputs between the industries (see Figure 4.11 on page 137). 

Most likely, the access to intermediate inputs at world prices is being captured by the export 

processing zones (see Hypothesis 6). For example, to ensure that Korean manufacturers could 

access intermediate inputs at world prices, the Korean government insisted on the duty-drawback 

and exemption schemes and export processing zones. The fact that firms in the top five export 

industries located within the export processing zones in the benchmark countries are more 

productive confirms that finding. Another reason could be a potential problem with the way the 

study has identified the key intermediate inputs for certain industries (see Table 3.4). This could 

be investigated in future research. 

Hypothesis 4  

The alternative hypothesis H4 on the negative effect of the value-added tax (VAT) rate 

has not been supported for firms in the top four export industries. Instead, the effect is positive 
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and statistically significant, suggesting that firms in the top four export industries in countries 

with a higher VAT rate are characterized by a more positive slope of TFP. However, for firms in 

all industries in the ECA region, the effect of VAT rate is negative. In the case of benchmark 

countries, the signs of the coefficients are opposite: the effect of VAT rate is negative for the top 

five export industries, and is positive for firms in all industries. A possible reason for such a 

curious result could be the difference in the types of taxes collected by developing vs. developed 

countries and the differences in spending the tax revenues on building new infrastructure, as well 

as the fact that this data has been measured at the country level. While import tariffs are taxes 

that are somewhat ñeasy to collectò because they can be captured at the customs offices when 

crossing the border, most of the developed and developing countries have lowered their import 

tariffs in recent years as a result of regional trade agreements. Bird and Gendron (2007) highlight 

the fact that in developing and transitional countries, VAT, despite of all of its limitations, is one 

of the few attractive revenue sources. Countries with higher VAT rates could afford to invest in 

infrastructure projects that would lead to increased efficiency among firms (for more discussion, 

see Hypothesis 14 that looks at the interaction between the VAT rate and the access to 

infrastructure). 

Hypothesis 5  

The alternative hypothesis H5 on the negative effect of the time period required to obtain 

a VAT refund, has not been supported in the case of firms the top four export industries. 

However, the hypothesis has been supported in the case of firms in all industries (see Section 

5.3.2, Table 5.16). The VAT rates do not differ significantly between the countries of the ECA 

region and the benchmark countries. However, in terms of the required to receive the VAT 

refund, Azerbaijan, Russia and Latvia demonstrate the longest wait to obtain that refund. That 
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finding supports Chandraôs (2006) argument that getting VAT refunds on a timely basis in 

developing countries is one of the most serious problems that exporting companies face (see 

Figure 4.12 on page 138).  

Hypothesis 6 

The alternative hypothesis H6 on the positive effect of an industry being in the export 

processing zone has not been supported (see Section 5.3.2, Table 5.17). It should be noted, 

however, that in the ECA region industries which are located within the export processing zones, 

Czech Republic, FYROM, Croatia, Bulgaria, Poland, and Russia exhibit firm TFP that exceed 

the TFP of firms outside of those zones (see Figure 4.13 on page 139). As for differences in labor 

productivity, FYROM and Ukraine display firms with higher labor productivity in export 

processing zones as compared to firms outside of those zones (see Figure 4.14 on page 139). 

According to the commercial guide prepared by the US Department of State,
33

 due to 

membership in EU and investment incentives provided by the Czech government, the advantages 

of using the free-trade zone in the Czech Republic are limited. Hungary, which had 143 

companies operating in 130 customs-free zones, Slovakia (2006), and Ukraine (2005) abandoned 

the concept of export processing zones. However, foreign-owned companies continue to enjoy 

the benefits from foreign trade zones, free ports and special economic zones in Bulgaria, Poland, 

FYROM, and Croatia. 

When the study adds the interactions between the dummy for the export processing zone 

and the degree of corruption (see Hypothesis 16), the study finds that industries located in the 

export processing zones in the highly corrupt countries are characterized by significantly lower 

productivity (TFP) than industries that are outside of these zones. That is a controversial finding, 
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 Doing Business in the Czech Republic: 2011 Country Commercial Guide for US Companies. US & Foreign 

Commercial Service and US Department of State 2010. 
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given that the goal of establishing the export processing zones is to simplify the customs 

procedures and reduce the red tape and bureaucracy associated with trade. This finding may 

indicate that the export processing zone may be inefficient in the countries that are characterized 

by a higher degree of corruption. 

Among the benchmark countries, there is no significant difference between firms located 

in the zones and outside of them (see Figure 4.14 on page 139). However, firms in the top five 

export industries that are located within the export processing zones are characterized by slightly 

higher labor productivity (see Section 5.6.2, Table 5.59).  

Hypotheses 7-9 

The alternative hypotheses H7, H8 and H9 on the negative effect of a number of days, 

documents and cost to export/import on firm TFP are not supported for firms in the top four 

export industries.  

For firms in all industries, the alternative hypotheses H8 and H9 on the negative effect of 

a number of documents and cost to export/import on firm TFP are supported. All three 

hypotheses H7-H9 are also supported in the case of productivity measured as the labor 

productivity (see Section 5.3.2, Tables 5.18-5.19).  

From looking at the graphs, Tajikistan, Kyrgyz Republic, Kazakhstan, Poland and 

Portugal exhibit the highest number of days required to export their products. It is not surprising, 

therefore, that in these countries the percentage of exporting companies is considerably below 

that of their regional averages. On the other hand, the highest number of exporters is among the 

Eastern European countries such as Slovenia, Slovakia, Hungary, Croatia, Lithuania and the 

Czech Republic, which is somewhat expected given that these countries seem to require the least 

number of days to clear direct exports (see Figures 4.16 and 4.17 on pages 141-142).  
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From Figure 4.18, Russia, Kazakhstan, Azerbaijan, Kyrgyz Republic, Tajikistan and 

Bulgaria exhibit the highest number of documents required to import; among the benchmark 

countries South Korea and Spain exhibit the highest number of documents required to import. As 

for the cost to clear customs, Tajikistan, Uzbekistan, Azerbaijan, Kazakhstan, Kyrgyz Republic 

appear to be the most expensive to import and export goods, while in Greece, South Korea, and 

Portugal it is more expensive to import goods than to export (see Figure 4.19 on page 144). 

Among the benchmark countries, firms in the top five export industries facing a higher 

number of fays to import/export are characterized by a positive slope of labor productivity. For 

firms in all industries, the slope of the relationship between the days to clear customs and labor 

productivity is negative. Figure 4.16 shows that it takes twice longer to clear exports if they are 

manufactured within the top five export industries, e.g., in South Korea and Portugal. Even 

though South Korea has streamlined and modernized its customs procedures, customs clearance 

has become more complicated due to the expanding network of the countryôs preferential 

arrangements and the unique rules of origin requirements of individual agreements.
34

  

In terms of non-tariff barriers, these hypotheses (H7-H9) demonstrate that hurdles at 

clearing customs (number of days and documents, cost per container) have a more pronounced 

negative effect compared to non-tariff barriers measured as the core NTB frequency ratio in the 

case of developing countries of the ECA region. As mentioned before, the result could be 

skewed by the lack of reliable data on NTB frequency ratio (the study uses the data available for 

1999 and select countries only).  

Hypothesis 10 

The alternative hypothesis H10 regarding the positive effect of compliance with the standards 

measured as the dummy variable for the firms obtaining, for example, the ISO certificate has 
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been supported for firms in the top four export industries (see Section 5.3.2, Table 5.20). For 

firms in all industries, the effect is not statistically significant; however, from Figure 4.20 (on 

page 145), in Georgia, Ukraine, Estonia, Hungary, Lithuania, Slovenia and Croatia, 

manufacturing firm TFP is significantly higher if the firms possess an internationally-recognized 

certificate.  

Among the benchmark countries, firms in the top five export industries are characterized by a 

negative slope of labor productivity if they have an internationally-recognized certification (see 

Section 5.6.2, Table 5.60). For firms in all industries, however, the overall relationship is 

positive, suggesting that, on average, firms are characterized by a slightly higher labor 

productivity (see Figure 4.21 on page 146). 

This result shows the importance of having an internationally-recognized certificate, such as 

an ISO certificate, and adhering to international standards for firms in developing countries as 

opposed to more developed countries. Developed countries are at a higher stage of development 

and are growing intensively by inventing new products and significantly improving the quality of 

their existing products. The majority of companies in developed countries already have such 

certificates, so this variable may not account for any variation in firm total factor productivity. 

That is opposite to what occurs in developing countries which grow more extensively through 

replication and scaling of what already has been invented. For firms in the developing world, to 

achieve product reliability and customer satisfaction, they have to prove that their products 

adhere to international standards.  
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Figure 4.1 

ECA Region: TFP and Labor Productivity (log) by Industry and Number of Firms (2009) 

 

Figure 4.2 

Benchmark Countries: Labor Productivity (log) by Industry and Number of Firms  (2005) 
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Figure 4.3 

ECA Region and Benchmark Countries: TFP and Labor Productivity (log)  
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Figure 4.4 

TFP and Labor Productivity by Industry Rank : ECA Region and Benchmark Countries 
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Note: Export Rank refers to the rank that industry takes in the countryôs export portfolio based on US dollar value. 

Productivity for ECA Region is 2009, for benchmark countries is 2005. 

Source: Enterprise Surveys, World Bank. 
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Figure 4.5 

ECA Region and Benchmark Countries: Percentage of Importing Firms 
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Note: Data for ECA Region is 2009, for benchmark countries is 2005. 

Source: Enterprise Surveys, World Bank.  
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Figure 4.6 

ECA Region and Benchmark Countries: Average Import Tariffs (2008) by Country, % 
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Source: World Integrated Trade Solution Database, World Bank. 
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Figure 4.7 

ECA Region and Benchmark Countries: Average Import Tariffs (2008) by Industry, % 
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    Source: World Integrated Trade Solution Database, World Bank. 
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Figure 4.8 

ECA Region and Benchmark Countries: Average Import Tariffs (2008), %  

by Industry Rank 
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Note: ECA region includes four, Benchmark Countries - five top export industries. Industry Rank refers to the 

rank that industry takes in the countryôs export portfolio based on US dollar value. 
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Figure 4.9 

ECA Region and Benchmark Countries: Percentage of Imports subjected to Non-Tariff Measures (1999) 
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Source: Trade, Production and Protection Database (1976-2004), World Bank. 
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Figure 4.10 

ECA Region: Firm TFP, Labor Productivity and Membership in WTO  
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Source: Global Preferential Trade Agreements Database (GPTAD) 
Productivity for ECA Region is 2009. 
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Figure 4.11 

ECA Region and Benchmark Countries: Average Import Tariffs on Key Intermediate 

Inputs (2008) by Industry Rank, % 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Source: World Integrated Trade Solution Database, World Bank. 

Note: ECA region includes four, Benchmark Countries - five top export industries. Industry Rank refers to the 

rank that industry takes in the countryôs export portfolio based on US dollar value. 
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Figure 4.12 

ECA Region and Benchmark Countries: VAT Rate (%) and  

Time to Obtain VAT Refund (2009) 
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Source: PricewaterhouseCoopers (2009). 
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Figure 4.13 

ECA Region: Firm TFP by Export Processing Zone and Corruption (2009) 
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  Source: IFC FIAS (2008), ILO (2007), US & Foreign Commercial Service and US Department of State. 

 

Figure 4.14 

Labor Productivity by Export Processing Zone and Corruption 
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Figure 4.15 

ECA Region and Benchmark Countries: Number of Days to Clear Imports (2009) 

 

0 10 20 30 40 50
Number of Days to Import

Moldova
Estonia
Croatia
Bosnia

Romania
Albania

Montenegro
Hungary
Belarus

Slovenia
FYROM

Azerbaijan
Latvia

Bulgaria
Slovakia
Ukraine
Kyrgyz
Poland

Czech Republic
Lithuania

Russia
Kazakhstan

Tajikistan
Georgia
Armenia

Uzbekistan

 
 

 

 

 

 

 

 

 

 

 

 
Source: Enterprise Surveys, World Bank. 
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Figure 4.16 

ECA Region and Benchmark Countries: Number of Days to Clear Exports (2009) 
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Source: Enterprise Surveys, World Bank. 
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Figure 4.17 

ECA Region and Benchmark Countries: Percentage of Exporter Firms 
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Source: Enterprise Surveys, World Bank. 
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Figure 4.18 

ECA Region and Benchmark Countries: Number of Documents to Clear Customs (2007) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Source: Doing Business, World Bank. 

 

 

 

 

 

 

 

 

 

0

5

10

15

A
lb

a
n
ia

B
e

la
ru

s

G
e
o

rg
ia

T
a
jik

is
ta

n

U
kr

a
in

e

U
zb

e
ki

st
a
n

R
u
ss

ia

P
o

la
n
d

R
o
m

a
n
ia

K
a

za
kh

st
a

n

M
o

ld
o
va

B
o

sn
ia

A
ze

rb
a

ija
n

F
Y

R
O

M

A
rm

e
n
ia

K
yr

g
yz

E
st

o
n

ia

C
ze

ch
 R

e
p

u
b

lic

H
u
n

g
a

ry

L
a
tv

ia

L
ith

u
a
n

ia

S
lo

va
ki

a

S
lo

ve
n
ia

B
u

lg
a
ri

a

C
ro

a
tia

M
o

n
te

n
e
g

ro

Documents to Export Documents to Import

I
r
e

l
a

n
d

S
p

a
i
n

G
e

r
m

a
n

y

P
o

r
t
u

g
a

l

G
r
e

e
c
e

S
o

u
t
h

 
K

o
r
e

a

Documents to Export Documents to Import



 

 

 

144 

 

Figure 4.19 

ECA Region and Benchmark Countries: Cost (US$ per container) to Clear Customs (2007) 
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   Source: Doing Business, World Bank. 
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Figure 4.20 

ECA Region: Firm TFP by Internationally -Recognized Certification  
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Note: Firm TFP for ECA Region is 2009. 

Source: Enterprise Surveys, World Bank. 
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Figure 4.21 

ECA Region and Benchmark Countries: Labor Productivity  

 by Internationally -Recognized Certification  
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Note: Labor Productivity for ECA Region is 2009, for benchmark countries is 2005. 

Source: Enterprise Surveys, World Bank. 
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4.3 Summary of Findings under the Second Research Question 

RQ2 (a-d): Significance of the relationship between targeted policies and total factor 

productivity of manufacturing firms in Eastern Europe and Central Asia between 1995 and 

2009 differs depending on the levels of: a) corruption, b) access to finance, c) physical 

infrastructure, and d) innovation. 

The results for the hypotheses under the second research question are provided in Table 4.3. 

The results for the benchmark countries are provided in Table 4.4. First, the investment climate 

variables: corruption, access to finance, physical infrastructure, and innovation have been 

aggregated using the Principal Component Analysis (see Section 5.4.1). Next, the hypotheses 

under the second research question have been tested using the HLM with 2-levels (see Section 

5.4.2). 

The negative effect of corruption and the positive effect of access to finance seem to be 

more pronounced in the analyses that have firm total factor productivity as a dependent variable. 

Access to physical infrastructure and innovation seem to have a positive and statistically 

significant effect in regressions with labor productivity as the dependent variable. 

Hypothesis 11 

Namely, the hypothesis H11 on the negative effect of import tariffs on productivity of firms 

in the top four export industries has been supported. The effect also holds for firms in all 

industries (see Section 5.4.2, Tables 5.34 - 5.35). When controlling for investment climate, the 

main effect of corruption is negative and statistically significant, suggesting that countries that 

are more corrupt have firms with lower productivity. Firms in the top four export industries in 

countries with better access to finance and higher import tariffs are characterized by lower 

productivity. 
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For firms in all industries, when introducing the interactions between import tariffs and 

investment climate, the interaction of degree of corruption with the import tariffs is positive. It 

shows that, on average, firms in countries with higher import tariffs and a higher degree of 

corruption are characterized by a more positive slope of firm TFP. This finding supports the 

ñgreasing the wheelsò hypothesis that, in developing countries, firms faced with higher import 

tariffs are more likely to bribe public officials to ñget aroundò the high import tariffs.  

The main effects of having better access to finance, well-developed infrastructure and the 

degree of innovation in the ECA region are positive. The interaction of import tariffs with access 

to physical infrastructure is negative and statistically significant in the case of all industries and 

labor productivity, suggesting that, on average, firms in the countries with better infrastructure 

but higher import tariffs are still characterized by a more negative slope of labor productivity.   

Graphically, in the ECA region, Uzbekistan, Tajikistan, Azerbaijan, and Belarus exhibit the 

highest import tariffs coupled with the highest degree of corruption (see Figure 4.22), and a poor 

infrastructure. 

In the ECA region, the alternative hypothesis on the negative effect of non-tariff barriers 

(NTB), measured as the core NTB frequency ratio, has not been supported for firms in the top 

five export industries. It can be explained by the lack of reliable data in the case of developing 

countries of the ECA region. 

Among the benchmark countries, the alternative hypothesis on the negative effect of non-

tariff barriers, measured as the core NTB frequency ratio, has not been supported for firms in the 

top five export industries. However, it has been supported for firms in all industries.  

Firms in the top five export industries in the benchmark countries with better infrastructure 

and higher import tariffs/NTB are characterized by a more positive slope of labor productivity.  
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In terms of corruption, the benchmark countries exhibit the opposite behavior. The main 

effect of corruption is also negative. However, the coefficient of the interaction term between the 

non-tariff barriers (NTB frequency ratio) and corruption for firms in all industries is negative. It 

shows that in developed countries with higher non-tariff barriers and a higher degree of 

corruption, firms in all industries are characterized by a more negative slope of labor 

productivity. Portugal and Greece have the largest non-tariff barriers, measured as a percentage 

of imports subjected to non-tariff measures that have an unfair protectionist impact. The negative 

effect of non-tariff barriers on manufacturing productivity in these two countries is exacerbated 

by a relatively high degree of corruption, and poor access to infrastructure (see Figure 4.22 and 

4.24 on pages 162 and 164). Even though the NTB data is measured for 1999, this finding is still 

confirmed by Gawande, Hoekman, and Cui (2011) who show that OECD countries have not 

raised import tariffs but rather responded with the antidumping and safeguard measures to 

respond to the global financial crisis.  

The coefficient for the interaction between the degree of innovation and industry 

protection (import tariffs/NTB) is positive and statistically significant, suggesting that more 

innovative firms in all industries with higher protection in the benchmark countries are 

characterized by a more positive slope of labor productivity. 

Hypothesis 12 

Due to the high correlation, the study looks at the major regional and trade memberships such 

as EU or WTO. As expected, the alternative hypothesis H12 on a positive effect is not supported 

for firms in the top export industries (see Section 5.4.2, Tables 5.36-5.37). However, it is 

supported in the case of firms in all industries. As expected, the main effect of corruption is 

negative, and the main effect of access to finance is positive in case of firm TFP. In the case of 
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labor productivity, the main effects of access to physical infrastructure and innovation are 

positive and statistically significant.  

The coefficient for the interaction term between membership in the WTO and the corruption 

level indicates that firms in the top four export industries in the countries, members of the WTO, 

and higher levels of corruption are characterized by a higher productivity (the slope is more 

positive). The coefficient for the interaction term between membership in the WTO/EU and 

access to finance shows that firms in the top four export industries in the WTO-member 

countries with better access to finance are characterized by lower productivity. That could be 

explained by the negative and contagious consequences the firms in these countries could 

experience as a result of the ongoing global financial crisis. The coefficient for the interaction 

term between membership in the EU and access to physical infrastructure shows that EU 

countries with better infrastructure still had lower labor productivity. The underlying reason for 

that could be, again, the financial crisis. This finding shows that more open economies, members 

of either WTO or EU, are characterized by lower productivity as a result of the contraction of 

output and the collapse in trade that occurred during 2008-2009 and, in many instances, still 

continues.  

The coefficient for the interaction term between membership in the WTO and innovation is 

positive and statistically significant suggesting that firms in the top four export industries with 

higher levels of innovative activities in WTO member countries are characterized by a more 

positive slope of productivity. 

Hypothesis 13 

The alternative hypothesis H13 on the negative effect of tariffs on key intermediate inputs, 

such as machinery and equipment, has not been supported (see Section 5.4.2, Tables 5.38). The 
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main effect of corruption is negative, while the main effect of access to finance is positive, in the 

case of firm TFP. In the case of labor productivity, the main effects of access to physical 

infrastructure and innovation are positive and are statistically significant.  

Most of the interactions between the applied import-weighted tariffs on intermediate inputs 

and the elements of investment climate are not statistically significant. The only interaction that 

has been positive and statistically significant is an interaction between the access to physical 

infrastructure and tariffs on intermediate inputs in the case of labor productivity (see Section 

5.4.2, Table 5.39, Models 69-70b). It appears that firms in developing countries with higher 

import tariffs on intermediate inputs but better physical infrastructure are characterized by a 

more positive slope of labor productivity. 

Graphically, Uzbekistan, Tajikistan, and Ukraine exhibit the highest import tariffs on key 

intermediate inputs for all type of industries coupled with a high degree of corruption, poor 

infrastructure, and a low degree of innovation. 

Among the benchmark countries, the effect of tariffs on the import of key intermediate 

inputs for firms in the top 5 export industries is positive. For firms in all industries, the slope of 

the relationship between import tariffs on key intermediate inputs and labor productivity is 

negative. It appears that firms in the top 5 export industries with higher import tariffs on key 

inputs are characterized by higher labor productivity. At the same time, more innovative firms in 

the top five export industries with higher import tariffs are characterized by lower labor 

productivity.  

For firms in all industries, firms in the benchmark countries with a higher degree of 

corruption and higher import tariffs on key intermediate inputs are characterized by lower labor 

productivity. The coefficients for the interaction terms between tariffs on key intermediate inputs 
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and infrastructure or innovation are positive, suggesting that more innovative firms in countries 

with better infrastructure are, on average, characterized by a more positive slope of the labor 

productivity. 

Hypothesis 14 

The alternative hypothesis H14 on the negative effect of the value added tax rate for the 

top four export industries has not been supported. Instead, the effect of the value added tax rate is 

positive and statistically significant for firms in the top four export industries. For firms in all 

industries, we cannot be reasonable sure that the effect is other than zero (see Section 5.4.2, 

Table 5.40).   

The interaction terms with the elements of investment climate provide some insightful 

information. In countries with a higher VAT rate and better access to finance, firms in the top 

four export industries are characterized by lower productivity. This finding is also true for firms 

in all industries.  

Across all industries, firms in countries with better infrastructure and higher VAT rates are 

characterized by slightly higher firm TFP. One of the reasons is the positive relationship between 

the collection of taxes and their use for infrastructure needs. While import tariffs are taxes that 

are somewhat ñeasy to collectò because they can be captured at the customs when crossing the 

border, most of the countries have lowered their import tariffs in recent years. As for other taxes 

as potential revenue sources, Bird and Gendron (2007) find that the revenue possibilities from 

personal and corporate income taxes in developing and transitional economies are very low and 

the only options left to policymakers are the payroll and VAT taxes. Given the large size of the 

informal sector and the fact that payroll taxes in developing countries are often used as a base for 

social security, VAT, despite all its limitations, remains an attractive revenue source for such 
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countries. Thus, countries that have a better tax collection system and a higher VAT tax rate 

could afford building a better infrastructure. This rationale confirms that firms in countries with 

better access to infrastructure and higher VAT rates seem to be more efficient in terms of their 

TFP. 

Hypothesis 15 

The alternative hypothesis H15 on the negative effect of the time period required to 

obtain a VAT refund has not been supported in the case of firms in the top four export industries. 

However, the hypothesis on the negative effect has been supported for firms in all industries (see 

Section 5.4.2, Table 5.41).   

 In the ECA region countries that have better physical infrastructure and delays in obtaining 

the VAT refund, firms have a more negative slope of firm productivity. The reason is that such 

regulatory inefficiencies often hinder firms when they export products. The study finds that 

securing timely reimbursement for input VAT is one of the major problems for exporters (e.g. 

Kazakhstan ï 180 days, Latvia ï 1 year, Azerbaijan - 5 years, Russia ï officially 3 months but it 

could take much longer).
35

 This finding is true for firms in the top four export industries, as well 

as for firms in all industries.  

That indicator seems to be correlated with the degree of corruption in these countries. Firms 

in the top four export industries are characterized by a more negative slope of productivity if they 

are in countries with a higher degree of corruption and a longer wait for the VAT refund (see 

Model 79a, Table 5.41).  

In the ECA region, the main effect of degree of innovation is positive and statistically 

significant. However, the coefficient of the interaction term between the time required for 

obtaining the VAT refund and the degree of innovative activities for firms in all industries is 
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negative and statistically significant, suggesting that more innovative firms in countries with the 

longer wait for the VAT refund are characterized by a more negative slope of labor productivity 

(Model 82b, Table 5.41). There was no data on VAT refunds prior to 2009 for the benchmark 

countries. 

Hypothesis 16 

The alternative hypothesis H16 on the positive effect of an industry being in the export 

processing zone has not been supported for firms in the top four export industries (see Section 

5.4.2, Table 5.42).  

For firms in all industries, the effect is negative. In the ECA region, firms located within the 

export processing zones in Hungary, Czech Republic, FYROM, Croatia, Bulgaria, Poland, and 

Russia exhibit firm TFP that exceeds the TFP of firms outside of these zones (see Figure 4.13). 

All of these countries, except for Russia, are characterized by a low degree of corruption.  

When the study adds the interaction term between the level of corruption and the dummy 

variable for the industry located in the export processing zone, the slope for the interaction term 

becomes negative and statistically significant, suggesting that firms in the top four export 

industries located in the export processing zones in the highly corrupt countries are characterized 

by significantly lower productivity (TFP) than firms in other industries in these zones. The 

foregoing is a controversial finding, given that the goal of establishing the export processing 

zones is to simplify customs procedures and reduce the red tape and bureaucracy associated with 

trade. This finding may indicate that the export processing zone may be inefficient in the 

countries that are characterized by a higher degree of corruption. The case study of Kyrgyz 

Republic confirms that finding (see case study in Chapter 6). According to government officials, 

two of the four existing free economic zones (FEZ) in the Kyrgyz Republic have been actively 
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used for tax evasion. There is evidence of imports into FEZôs (e.g., imported fuel) as well as 

goods produced in the FEZ to be sold domestically without paying standard import duties and 

domestic taxes. Importantly, firms in FEZôs tend to be more productive because of their lower 

regulatory burden and their access to superior technology; however, the positive effects are being 

negated by the cases of abuse.   

In the ECA region, the coefficient for the interaction term between the firms in the export 

processing zone and the degree of innovative activities is positive and statistically significant, 

suggesting that most innovative firms located in the export processing zones in the top four 

export industries are characterized by a more positive slope of productivity (Model 87b, Table 

5.42). 

Among the benchmark countries, labor productivity of firms in the top five export industries 

located within the export processing zones exceeds the labor productivity of firms outside of 

those zones (see Table 5.76). Among the benchmark countries with better access to finance, 

infrastructure, or a higher degree of innovation, firms in the top 5 export industries located 

within the export processing zones exhibit a more negative slope of labor productivity. 

Firms in all industries located within the zones in the benchmark countries with a higher 

degree of corruption are characterized by a more negative productivity slope. 

Hypotheses 17-19 

In terms of non-tariff barriers, the alternative hypotheses 17-19 for firms in the top four 

export industries have not been supported.  

For firms in all industries, only the alternative hypothesis H19 on the negative effect of cost 

to export/import on firm productivity (both TFP and Labor Productivity), has been supported. 

The other two hypotheses H17-H18 on the negative effect of the number of days and the number 
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of documents needed to clear customs have been supported only for labor productivity in the 

ECA region and in the benchmark countries (see Section 5.4.2, Tables 5.43-5.46).  

In the ECA region countries, which have better access to finance, and a higher number of 

documents or a higher cost required to clear exports/imports, firms in the top four export 

industries tend to have lower productivity. This is especially true of the new EU or WTO 

members because they are forced to open their economies to world trade under the EU/WTO 

rules. Normally, one would anticipate the opposite; however, due to the effects of the global 

financial crisis (2008-2009) and ongoing demand shock, collapse in trade, firms in most of these 

economies have been experiencing significant losses.  

It is likely that corruption is correlated with the bureaucracy associated with the number of 

days and documents to clear customs. Thus most of the variation in the regressions with TFP as 

the dependent variables has been captured by the PC1 for corruption.  

For firms in all industries in the ECA region, when the study adds the interaction term 

between the days/cost to clear imports and the degree of corruption, the slope for the interaction 

term becomes positive and statistically significant, thus suggesting support for the ñgreasing the 

wheelsò hypothesis. In essence, it means that in countries with a longer period needed to clear 

imports, firms will give, as a minimum, informal gifts to clear customs in a more expeditious 

matter (Models 94, 109 and 114).  

Interestingly, in some instances, the coefficients for the interactions between physical 

infrastructure and number of days to clear imports, or between access to finance and 

days/documents to import/export, are positive. Basically, the data shows that in countries with 

better infrastructure, firms are more productive if it is more costly to export/import. Potential 

explanation to that is the nature of collected data. This data was obtained from the Doing 
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Business (World Bank) survey administered to local experts, such as lawyers, or accountants, 

and not the actual firms. The information was further confirmed through the underlying laws and 

regulations; it was also based only on the main business city.
36

 It could be that even it appears to 

be costly to export/import on paper, in reality firms may circumvent the hurdles associated with 

the customs clearing process by paying bribes and, thus, being able to achieve greater 

productivity.  

For firms in all industries in the ECA region, the coefficient for the interaction term between 

the level of innovative activities by firms and the days/documents/cost to clear customs is 

negative, suggesting that most innovative firms in countries with lengthy customs procedures are 

characterized by a more negative slope of firm TFP. 

Among the benchmark countries, the effect of non-tariff barriers measured as the number of 

days to export/import is negative and statistically significant (see Table 5.77); however, for the 

firms in the top export five industries, the coefficient becomes positive. The data on documents 

and cost to export for the benchmark countries is not available for years prior to 2005 (Doing 

Business, World Bank). The main effects of corruption, access to finance, and innovation are 

negative and statistically significant. Firms in the top five export industries, in countries with 

better access to finance or infrastructure and a higher number of days to import/export, are 

characterized by a more negative slope of labor productivity. Firms in the top five export 

industries, in countries with a higher degree of corruption and a higher number of days to clear 

imports, are characterized by a more positive slope of labor productivity. 

For firms in all industries in the benchmark countries, the interactions between the number of 

days to clear customs and elements of investment climate such as access to finance, 

infrastructure, and degree of innovation are positive and statistically significant, suggesting that 
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more innovative firms in countries with better access to finance and infrastructure, but having a 

longer waiting period for clearing customs, are still characterized by a more positive slope of 

labor productivity. 

Hypothesis 20 

The alternative hypothesis H20 regarding the positive effect of compliance with the standards 

measured as the dummy variable for the firms obtaining, for example, the ISO certificate, has 

been supported for firms in the top four export industries. For firms in all industries, it has been 

supported only in the case of labor productivity (see Section 5.4.2, Tables 5.49).  

For firms in all industries, the interaction term between corruption and certificate is negative 

and statistically significant suggesting that firms with internationally-recognized certificates in 

countries with higher corruption are characterized by the more negative slope of TFP (see Table 

5.49, Model 119a). The coefficient for the interaction term between access to infrastructure and 

certificate is negative; however, its magnitude is very small and close to zero.  

Among the benchmark countries, compliance with standards appears to have a negative and 

statistically significant effect for firms in the top five export industries (see Table 5.77). 

However, for firms in all industries, the slope of labor productivity is negative and statistically 

significant. The main effect of corruption is negative, while the main effect of access to 

infrastructure is positive.  

Firms in the top five export industries that possess an international certification, in countries 

with a higher degree of corruption, are characterized by a more positive slope of labor 

productivity. Firms in the top five export industries that possess an international certification, in 

countries with a better access to finance, are characterized by a more negative slope of labor 

productivity. 
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Table 4.3 

Summary of Results under the RQ2: ECA Region  
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Table 4.4 

Summary of Results under the RQ2: Benchmark Countries 
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Figure 4.22 

ECA Region and Benchmark Countries: First Principal Component for Corruption 
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Note: survey questions intend to measure the degree of corruption through informal payments to public officials ñto 

get things done,ò to deal with taxes and tax collection, to deal with customs/imports, and the degree to which 

corruption and crime are identified as constraints to firmôs business.  

Source: Enterprise Surveys, World Bank. 
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Figure 4.23 

ECA Region and Benchmark Countries: First Principal Component 

 for Access to Finance 
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Note: survey questions intend to measure the degree of access to finance through the dummy for application for a 

loan, proportion of new investments financed from banks, value of loan collateral, presence of overdraft facility, and 

the degree to which access to finance is identified as a constraint to the business.  

Source: Enterprise Surveys, World Bank. 
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Figure 4.24 

ECA Region and Benchmark Countries: First Principal Component  

for Physical  Infrastructure  
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Note: survey questions intend to measure the degree of access to physical infrastructure through the number of 

power and water outages, dummy for using e-mail to communicate with clients/suppliers, delays in obtaining 

mainline telephone connection, and percentage of consignment value lost in transit. 

Source: Enterprise Surveys, World Bank. 
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Figure 4.25 

ECA Region and Benchmark Countries: First Principal Component for Innovation 
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Note: survey questions intend to measure the degree of innovation through the dummy variables for introducing new 

product line, upgrading an existing product line, investing in R&D, outsourcing, and discontinuing at least one 

product line.  

Source: Enterprise Surveys, World Bank. 
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4.4 Summary of Findings under the Third Research Question 

RQ3: Did the productivity of manufacturing firms result in a higher economic growth in 

Eastern Europe and Central Asia between 1995 and 2009? 

For the third research question, since the data on firm TFP is available only for 2005 and 

2009, the study has been forced to evaluate the relationship between economic growth and 

manufacturing firm productivity between 2005 and 2009. The alternative hypothesis has not 

been supported for productivity measured as TFP. However, the hypothesis is supported for the 

log of labor productivity, once the study controls for EU membership and investment climate 

(see Section 5.5, Tables 5.50 ï 5.51). The results hold both for firms in the top four export 

industries, as well as for firms in all industries. For the benchmark countries, the alternative 

hypothesis has not been supported; the log of labor productivity is negatively associated with 

economic growth measured as the change in GDP, PPP and GDP per capita (2005$ international) 

between 2005 and 2009 (see Section 5.6, Table 5.78). The results, however, may very well be 

impacted by the effects of the global financial crisis. 

From Figures 4.26 - 4.27, in 2009, Hungary, Slovenia, Estonia, and Slovakia seem to 

have the most productive firms in terms of TFP and labor productivity. Among the benchmark 

countries, South Korea and Ireland display the most productive firms in terms of labor 

productivity (see Figure 4.28). 

In Hungary, manufacturing firms display the highest productivity. Over the last years 

Hungary has experienced a surge of cluster activities in several industries, especially in the 

foreign investment-based, export-oriented machinery and automotive industries (for example, the 

Pannon automotive cluster, which constitutes about 10% of GDP). The Pannon Economic 

Initiative established in 2001 serves as a regional platform for the automotive, wood, electronics, 

fruit and thermal industries by promoting a cooperation between regional and economic 
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development efforts. It strives to boost regional network-based development by involving private 

funds and assistance from international financial institutions (OECD, 2005).
37

  

In 2000, the Ministry of Economy of Slovenia introduced a pilot cluster development 

program to promote vertical and horizontal cooperation among the related companies, with a 

specific focus on automotive, transport and machine tools manufacturing industries. Compared 

to other post-socialist countries, Slovenia has not been a key destination for foreign direct 

investment; yet, it has the largest percentage of exporting manufacturing firms (see Figure 4.17). 

It has been developing its technological capabilities in machine tool manufacturing and the 

automotive industry, which led to the development of highly specialized supplier chains and an 

outsourcing of parts of the value chain with lower added-value to neighboring regions with lower 

labor costs (e.g. former Yugoslavia). In Slovenia, the electrical/optical industry is characterized 

by a high degree of innovative activities and synergistic co-operation among the companies. The 

presence of world class international companies in the electrics/optics system, as well as 

participation of Slovenian manufacturers of household electrical appliances and automotive parts 

in the international networks of innovation have great potential for further industry 

development.
38

  

Russia had the largest GDP, PPP in 1995 and 2009; yet, the productivity of its 

manufacturing firms is relatively low, which can be explained by a surge in commodity prices in 

2009 and the countryôs large dependency on oil exports. The productivity of the manufacturing 

sector in Russia has been falling behind the pace of the other countries in the ECA region. 

According to the Brookings Institution (2006), due to increased exports of oil and primary goods, 

real wages in the Russian manufacturing sector have increased 72% since 1999 (deflated by the 
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producer price index). That puts pressure on Russian manufacturers to keep up with the countries 

that have cheaper labor costs. The country faces a competitive disadvantage because, for each 

dollar of wages, Chinese or Indian workers produce twice the output of a Russian worker. Given 

the high share of population with tertiary education of over 50% and the high number of 

researchers, Russian companies should be as productive as companies in Germany or South 

Korea, and they are not (see Chapter 6 for case study of Russia for further discussion). 

Figure 4.26 

TFP, Labor Productivity of Manufacturing Firms and GDP, PPP$ (inflation-adjusted)  

 
 

Figure 4.27 

TFP of Manufacturing Firms and GDP per capita, PPP$ (inflation-adjusted) 

 

Log 2005intl.$ 

Log 2005 intl.$ 
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Figure 4.28 

Benchmark Countries: Labor Productivity of Manufacturing Firms and GDP per 

capita, PPP$ (inflation-adjusted) 

 

4.5 Validity and Robustness 

External validity concerns the generalizability of the results and reflects the extent to 

which the inference drawn from any particular experiment/study can be generalized to other 

settings and time periods (Mitchell, 1985). To see if the results of this study are robust to and 

could be generalized to other settings and time periods, the study tested all the hypotheses using 

the benchmark countries in 2005: Germany, Ireland, Greece, Spain and Portugal.  

Internal validity deals with the question of whether the treatment (e.g. trade policies) did 

indeed have an effect on the variable of interest (e.g. firm productivity) and whether there is 

sufficient evidence to support the claim. The list of threats to internal validity by Campbell and 

Stanley (1976) includes: history, maturation, statistical regression, selection of subjects, and 

experimental mortality. Since this dissertation studies the actual policies, it is not possible to 

manipulate the independent variables. Therefore, conclusions drawn on the basis of correlations 

and associations may only allow for lesser degrees of internal validity than conclusions based on 

direct manipulation of the independent variables. The sampling strategy by the World Bank 

Log 2005 intl.$  
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Enterprise Surveys supports the experimental design of this study.
39

 Firms have been selected on 

a random basis and stratified on dimensions such as location and size so that choosing firms 

randomly from a sample frame resembles the distribution of the population (see Appendix A).  

4.6 Conclusion 

This chapter summarizes the findings under the primary and secondary research 

questions and discusses its major findings. It provides the graphical analysis aimed to support the 

results of the detailed analysis provided in the following Chapter 5. In addition, this chapter 

discusses the validity and robustness of the results to see if this study could be generalized to 

other time frame and sample.  

This study finds that only few trade-related policies matter for the top export industries. 

The hypotheses under the primary research question have been supported in only the cases of 

import tariffs on output products and intermediate inputs, such as key machinery and equipment, 

and non-tariff barriers (measured as core frequency ratio). Also, in developing countries of the 

ECA region, having an internationally-recognized certification, such as ISO, is positively related 

to the productivity of firms within the top export industries. Hence, it leads us to believe that in 

those countries wherein the targeted trade-related policies were instituted, these policies did not 

have a significant impact on manufacturing productivity, with only a few exceptions. One of the 

reasons is availability of data, which in the case of certain trade policies (days/document/cost to 

clear customs, VAT rate and refund) have been collected at the country level and, therefore, 

there are no variations between industries. In application to all industries, the trade-related 

policies were found to affect the manufacturing firm productivity in varying degrees. Some 

trade-related policies that did not have an impact on manufacturing firm productivity in the ECA 
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region were found to be important in the case of benchmark countries. For example, the 

hypotheses on the negative effect of non-tariff barriers (NTB) measured as core NTB frequency 

ratio; the negative impact of import tariffs on key intermediate inputs and machinery; the 

positive effect of an industry being located in the export processing zone; the negative effect of 

days to clear customs; and the positive effect of having an internationally-recognized certificate. 

Also, the 3 hypotheses on import tariffs on intermediate inputs, VAT, days to clear customs were 

consistent in signs but were not statistically significant. 

In the second research question, the study showed that corruption had dual effects. On the 

one hand, it was found to hinder the productivity of manufacturing firms in the top four export 

industries, particularly those located in the export processing zones or in countries with a longer 

wait for the VAT refund. On the other hand, in the case of all industries, corruption was found to 

be conducive to higher productivity, thus supporting the ñgreasing the wheelsò hypothesis (Leff, 

1964; Huntington, 1968; Méon and Weill, 2010). The study found that firms in economies with 

better access to finance were characterized by lower productivity, possibly due to the 

consequences of the global financial crisis. Firms in the top four export industries in WTO-

member countries with better infrastructure were found to be more productive. On the other 

hand, firm in the top four export industries in countries with better infrastructure and a longer 

wait for the VAT refund were found to be less productive. Also, more innovative firms were 

found to be more productive if they were located in export processing zones, or in WTO-member 

countries. In the third research question, economic growth measured as a difference in GDP, PPP 

and GDP per capita, PPP between 2005 and 2009 is negatively associated with the change in 

total factor productivity of firms in the top four export industries. The results could be 

significantly affected by the consequences of the ongoing financial crisis. 
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5.1 Introduction  

This chapter lists the research questions and describes the results obtained from following 

the steps to analyze the data. The chapter also discusses the specific methodology and data 

limitations encountered during the analysis and the remedies taken to tackle them.  

The rest of the chapter presents results of these analyses in the following manner. Steps 1-3 

(selecting the top export industries, collecting data on trade-related policies and interpolation of 

missing values) have been followed to prepare the dataset for analysis. Under Research Question 

1, the study calculates two measures of productivity: firm total factor productivity (TFP) and 

labor productivity. It further aggregates the variables to the industry level (Step 4). The study 

proceeds with analyzing the data using the HLM with 2-levels to estimate the effect of trade 

policies on firm productivity (Step 5). 

 Under the Research Question 2, the study conducts a Principal Component Analysis to 

group Investment Climate (IC) variables: Corruption, Access to Finance, Physical Infrastructure, 

and Innovation (Step 6). The study proceeds with analyzing the data using the HLM with 2-

levels to estimate the effect of trade policies and investment climate variables on firm 

productivity (Step 7). 

Under the Research Question 3, the study aggregates the variables to the country level and 

proceeds with the ANACOVA analysis to see if the manufacturing firm productivity is 

associated with economic growth (Step 8).  

Under the robustness check, the study conducts the test for endogeneity of trade policies and 

conducts the above analysis using the labor productivity for the benchmark countries (Step 9).  

In the last part, the chapter draws conclusions based on the analysis. 
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5.2 Descriptive Statistics 

The descriptive statistics for firms and the collected variables from 26 countries in the 

ECA region is provided in Table 5.1, the sample used in the econometric analysis which is 

discussed below. The number of firms by country is provided in Chapter 3 under Section 3.1 on 

Selection of Data (see Tables 3.10 and 3.11). A simple correlation confirms the previous findings 

that exporters are associated with larger firms and firms that have more skilled employees. State-

owned enterprises, or enterprises privatized from the state (type), are associated with older and 

larger in size firms, which lack foreign investments; these findings seem to be representative of 

the ECA region (see Table 5.2). 

As mentioned in Chapter 3, for the subsequent analysis, the firm characteristics have been 

aggregated to the industry-level. The dummy variables for previous state-ownership (type), 

current foreign direct investment (FDI), exporter and importer status (0 and 1) have been 

converted to the percentage of firms that industry ñjò in country ñkò and year ñtò has when a 

corresponding dummy variable is equal to 1. The categorical variable for firm size has been 

averaged to the industry and re-categorized (ave_size=1 for firms from 1 to 1.49; ave_size =2 for 

firms 1.5-2.49; and ave_size =3 for firms >2.5). See Table 5.3 for the summary statistics of 

aggregated values. 

The study also looks at how the firms differ depending on their rank in the countryôs 

export portfolio. It appears that the sample is somewhat uniformly distributed in terms of firm 

size across all ranks. In terms of previous state ownership, there are more non-state firms that are 

in the top 4 export industries (see Tables 5.4 - 5.5).  
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Table 5.1 

Summary Statistics in the ECA Region 
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Table 5.2 

Correlation of Variables on Firm Characteristics 

 

 
 

 

Table 5.3 

Summary Statistics for Aggregated Firm Characteristics 

 
 

 

Table 5.4 

Distribution of Firms According to the Industryôs Export Rank and Size 

 
Note: 0 ï no rank is assigned. 
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Table 5.5 

Distribution of Firms According to the Industryôs Export Rank and Previous State 

Ownership

 

Note: 0 ï no rank is assigned. 

 

In Tables 5.4-5.5, the export rank is assigned to the industry according to its share of the 

world export market and the growth rate of that share (Institute for Strategy and Competitiveness 

at Harvard University). Industries have been ranked from 1-4, while ñ0ò was assigned to firms 

outside of the top 4 export industries/clusters for the ECA region countries. 

Tables 5.6 and 5.7 provide the correlation statistics for the variables on trade-related policies 

and economic growth.
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Table 5.6 

Correlation of Variables on Trade-Related Policies 

 
Table 5.7 

Correlation of Variables on Economic Growth 
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5.3 Results and Analysis under the Primary Research Question  

RQ1: Did targeted policies impact total factor productivity of manufacturing firms in Eastern 

Europe and Central Asia between 1995 and 2009?  

5.3.1 Calculation of Firm Total Factor Productivity  (Step 4) 

To investigate the impact of trade-related policies on firm productivity, the study estimates 

firm-level Total Factor Productivity (TFP) that captures the efficiency of a firm in generating 

sales using its inputs and the industry-specific technology. The study uses total factor 

productivity estimated using the Levinsohn-Petrin approach (2003). As a robustness check, the 

study also calculates labor productivity.  

The Levinsohn and Petrin (2003) estimator is based on the assumptions similar to those of 

Olley and Pakes (1996) about the timing of a firmôs input choices, their change over time, and 

the productivity process of a firm. However, it is less demanding in terms of required data. In the 

Levinsohn and Petrin (LP) approach, intermediate inputs are used as a proxy for unobserved 

productivity shocks. 

To estimate all measures of TFP, the study uses deflated sales as a measure of output, 

material inputs measured as material costs deflated by wholesale price index (WPI), capital 

approximated by the current replacement value of fixed assets, and labor measured by total labor 

costs (including wages, salaries, bonuses, etc.). Assuming an industry-specific logarithmic Cobb-

Douglas production function in capital, labor, and materials, TFP is calculated as the residual of 

the estimated industry production function. As expected, the correlation between the measures of 

firm productivity such as OLS and LP aggregated to the industry level is relatively high. 

Correlation with Labor Productivity is slightly lower (see Table 5.8). 
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Table 5.8 

Results: Correlation of Variables on Firm Productivity  

 

 

5.3.2 Results and Analysis of the HLM with 2-levels under the RQ1 (Step 5) 

5.3.2 a) The Model under RQ1 

This section presents the results from the hierarchical linear model with 2-levels used to 

address the hypotheses under the primary research question (RQ 1). The use of HLM provides 

for simultaneous partitioning of varianceïcovariance components (Bryk and Raudenbush, 1992). 

Similar to other variance decomposition techniques, HLM variance components analysis allows 

for estimation of multilevel effects without direct measurement of variables associated with each 

level. HLMôs approach recognizes that the members of the lower level within a higher-level 

system (e.g., industries within a country) may not be independent from each other (Hofmann, 

1997). To test the effect of industry and country-level trade policies, the study uses the values for 

firm productivity and firm characteristics aggregated to the industry level.  

To model the effects of the industry and country levels, the study uses a two-level HLM 

technique. Specifically, a two-level HLM model is used to test the effects of industries (level 1) 

nested within countries (level 2). The fixed effect would refer to the overall effect of a trade-

related policy on firm productivity. The random effect gives information on whether or not this 

effect differs between countries. 

The overall HLM model with 2-levels (industry and country) is as follows: 

log TFPjk   = ɔ00 + ɔ01 TradeCountryk + ɔ10 Cjk + ɔ20 TradeIndustryjk  +     

+ ɔ11 [TradeCountryk *Cjk] + ɔ21 [TradeCountryk *  TradeIndustryjk ]   +   

Fixed 

Effects 



 

182 

 

+    Ůjk + u0k  + u1kCjk  +  u2k  TradeIndustryjk                            

          

Where: 

log TFPjk   = log-level of firm total factor productivity aggregated to the industry-level j in 

country k  

Cjk = control variables (i.e. firm characteristics) of firm i aggregated to the industry-level j in 

country k  

TradeIndustryjk  = the vector of industry-level trade policies in industry j and country k, (fixed 

effects) 

TradeCountryk  = the vector of country-level trade policies in country k, (fixed effects) 

ɔ  = regression coefficients 

Ůij,  u0k,  u1k, u2k   = iid random terms determined independently of production inputs (random 

effects) 

5.3.2 b) Results of the HLM: Empty Model  

Testing the hypotheses requires conducting a hierarchical linear modeling analysis on the 

relationship between the value of firm total factor productivity and firm control variables 

(aggregated to the industry-level) without including industry protection in the model. The results 

of the empty model are displayed in Table 5.9 (see Model 1a). The sample has 26 countries. The 

average productivity level (based on LP) across countries, reflected in the intercept term, is 

65.35676 (ɔ00). Results indicate that the variance in the intercepts of the lines that represent the 

different countries (i.e. the variance across countries) is equal to 381.9. Because these estimates 

are larger than their standard errors, there appears to be significant variations in country means. 

To partition the variance across levels, the following variance components can be used. In the LP 

case, the intraclass correlation coefficient for the country level is equal to [381.9/(2353.4+381.9)] 

= 0.139, meaning that roughly 13.9% of the variance is attributable to the country-level.  

Random 

Effects 
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These results indicate that in a further analysis it would be appropriate to look at the 

country-level variables to account for such variance. 
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Table 5.9 

RQ1. HLM Results: Firm Control V ariables 

 Dependent Variable is Log of TFP (2009) 

 
Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level.
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The effect of having skilled labor and a firmôs age becomes not statistically significant and 

the coefficients change their sign to negative once the study introduces the dummy variable for 

the state ownership and size of firms in the industry (see Table 5.9).  

As mentioned above, some control variables may be correlated with each other, for example: 

state ownership and age, size and exporter status, size and number of skilled employees, size and 

age, exporter and foreign ownership, or importer and exporter status (see Table 5.10 for 

correlation of firmsô characteristics aggregated to the industry level).  

Table 5.10 

Correlation of Firm Characteristics Aggregated to the Industry-Level 

 

Some industry characteristics such as firmsô exporter status might be captured by the variable 

pertinent to this study such as the rank of the industry in the export portfolio of the country 

(measured in 2007). The rank value has been re-coded with a value equal to 1 if the industry is 

ranked from top 1 to 4, and a value equal to 0 otherwise. The coefficient on top four export 

industries is positive and statistically significant at 90% confidence level, meaning that the 

industries ranked as the top four in the countryôs export portfolio, on average, tend to be more 

productive. For the subsequent analysis, it was decided to drop the exporter status as it seems to 

be measured by the dummy variable for the industryôs rank in the countryôs export portfolio. 
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5.3.2 c) Results of Hypotheses Testing under the RQ1 

Â H1: Industry Protection: Industry protection is negatively correlated with firm TFP. 

To test the first hypothesis, the study uses the industry protection variables: the applied tariffs 

(weighted) and non-tariff barriers (frequency ratios). Models 10-16 show the effect of industry-

level policies on two measures of firm productivity.  Because the alternative hypothesis is 

directional, two conditions need to be met. First, the printed probability has to be divided by 2 

before being compared to the alpha level 0.05 set prior to the beginning of the analysis. Second, 

the coefficient has to be consistent in directionality with the alternative hypothesis.  

The coefficients on applied tariffs (import weighted) for 1997, 2002, 2007 and 2008 are 

negative and their p-values divided by two are less than 0.05. Thus, we can reject the null 

hypothesis and accept the alternative hypothesis that for firms in all industries, the applied 

import weighted tariffs are negatively associated with measures of firm productivity (TFP and 

Labor Productivity) once we control for industry characteristics. To see if the effect of trade-

related policies varies for those top 4 industries, the study uses the interaction term between 

trade-related policies and the dummy variable ñRank 1-4ò (Models 17 and 19). For firms in the 

top four export industries, the alternative hypothesis on the negative effect of applied import 

tariffs has been supported. A one-unit increase in the average applied tariff (import-weighted, 

2008) for firms in the top four export industries is associated with an expected decrease in firm 

TFP of 1.96. 

For firms in all industries, a coefficient on a measure of non-tariff barriers is not statistically 

significant so we cannot be reasonably sure that it is other than zero. However, for firms in the 

top four export industries, the coefficient is negative. The potential explanation for non-
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significance of non-tariff barriers is the lack of reliable data because that measure is available 

only for 1999 and for selected countries (9 countries).  

These findings support the proposition made in H1 on industry protection measured by 

applied import tariffs (weighted) that it is negatively correlated with firm TFP. The results hold 

for various industry characteristics. It should be noted that industries ranked as top four in the 

countryôs export portfolio, on average, perform better. The results hold when the study controls 

for EU membership and introduces the interaction between EU membership and rank of the 

industry in the countryôs export portfolio (Models 18 and 20).  

It should also be noted that previous state ownership and size have a significant positive 

effect on firm productivity in the ECA region. In the regressions with the log of labor 

productivity as a dependent variable, the coefficient on skilled labor is mostly negative and 

statistically significant; this could be explained by the fact that developing countries utilize more 

unskilled labor than do developed countries as a percentage of the total labor force. 
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Table 5.11 

RQ1. HLM Results: Applied Import Weighted Tariffs and NTB Frequency Ratio 

 Dependent Variable is Log of TFP (2009) 

 
 Note: significant at: *** - 99%, ** - 95%, * - 90% confidence level. 
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Table 5.12 

RQ1. HLM Results: Applied Import Weighted Tariffs and NTB Frequency Ratio 

Dependent Variable is Log of Labor Productivity (2009) 

 
  Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level. 
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Since there is a statistically significant variation at the country-level, the study incorporates the 

country-level predictors into the model. That can be done when testing the second hypothesis. 

Â H2: Trade Agreements: International and regional trade agreements are positively 

correlated with firm TFP.  

As expected, there is a high correlation between membership in various trade agreements and 

regional blocks such EU, WTO, and OECD, as well as CIS, GUUAM, EurAsEc, and oil and gas 

exporter status (see Table 5.13). Thus, the study focuses on EU and WTO only. 

Table 5.13 

Correlation for Trade Agreements, Net Oil & Gas Exporter, and Corporate Income Tax 

 

From the results of the Models 21a-24a, we can see that the variance component for the 

random intercept at the country level became not statistically significant once the study 

introduced EU or WTO membership (see Table 5.14). This suggests that the study may be 

justified in constraining the effect to be fixed. In the case of labor productivity, there remains 

some country-level variance unaccounted for in the model (Models 21b-24b).  

The variance component corresponding to the dummy variable for the four top export 

industries and cross-level interactions between membership in EU/WTO and the dummy variable 

for the industry being in the top four in the countryôs export portfolio are not statistically 

significant. Such interaction allows testing if the effect of the industry being in the top four in the 
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countryôs export portfolio varies between countries. It seems that the difference is not 

statistically significant. 

The AIC and BIC statistics reported in STATA are given in smaller-is-better form. 

Comparing both the AIC and BIC statistics in Table 5.11, it is clear that the final Models 21-24 

are more preferable to the previous models because the fit measured by AIC and BIC statistics is 

lower. 

Overall, across all industries, these results support the hypothesis that membership in the EU 

or WTO is positively associated with firm productivity, measured as total factor productivity and 

labor productivity and aggregated to the industry-level. However, the effect does not differ 

depending on the rank that industry holds in the countryôs export portfolio. 
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Table 5.14 

RQ1. HLM Results: Membership in EU and WTO 

         Dependent Variables are Log of TFP and Log of Labor Productivity (2009) 

 
 Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level. 

The dependent variable in Models 21b-24b is the Log of Labor Productivity. 
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One of the interesting parts of the study is checking whether access to the key intermediate 

inputs, such as machinery and equipment, has any effect on the productivity of manufacturing 

firms. The proposition regarding the effects of import tariffs on imported equipment is tested 

under the third hypothesis: 

Â H3: Import Tariffs:  Imports tariffs on key inputs are negatively correlated with firm 

TFP. 

The effect of applied import-weighted tariffs on intermediate inputs, such as key machinery 

and equipment, is negative and statistically significant in the case of total factor productivity of 

firms in the top four export industries (see Table 5.15, Model 25 a). The study introduces the 

cross-level interaction in the model between the countryôs characteristics, such as membership in 

the EU, and the dummy variable for the industry being in the top four in the nationôs export 

portfolio.  

For firms in all industries, the effect is not statistically significant. In the case of the log of 

Labor Productivity, the effect of input tariffs is negative but not statistically significant. Thus, in 

the case of TFP, we can be reasonably sure that the coefficient for input tariffs for firms in the 

top four export industries is negative and statistically significant (see Models 25a-26a).  

Table 5.15 

RQ1. HLM Results: Import Tariffs on Key Inputs: Machinery and Equipment  

Dependent Variables are Log of TFP and Log of Labor Productivity (2009) 
Fixed Effects  Input Tariff  Model 25a Model 26a  Model 25b Model 26b 

Intercept ɔ00 Intercept ɔ00 28.94***  20.13***  9.31***  8.63***  

Trade (industry-level) ɔ20 Input Weighted Tariff 

(2008) 

Input Tariff 

(2008)*Rank 1-4 

 -2.38 -0.59 

 

-5.13** 

 -0.019 -0.061 

 

0.058 

Control (industry-level) 

ɔ10 

Firm Age  

Skilled Labor  

State ownership 

Foreign ownership 

Importer 

Size 

Rank 1-4 

-0.018 

0.002 

0.208*** 

0.039 

-0.104* 

16.28*** 

8.73** 

0.049 

-0.003 

0.212*** 

0.012 

-0.115* 

15.81*** 

17.74** 

 -0.002 

-0.001*** 

0.003** 

0.003** 

0.001 

0.12** 

0.15** 

-0.001 

-0.001*** 

0.003** 

0.003** 

0.002* 

0.12* 

0.026 

Trade (country-level) ɔ01 EU   18.39**   1.81***  
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Trade (country)*Trade EU* Rank 1-4   0.83   -0.009 

(industry) ɔ21 

Trade(country)*Control 

(industry) ɔ11 
  

  
 

 

Random Effects          
Intercept (country) u0k   349.8***  189.5  1.74***  0.98***  

Control (industry) u1k Rank 1-4    739.7**   0.14** 

Trade (industry) u2k        

Residual  Ůjk   2120.9***  1989.6***  0.57***  0.54***  

Model Fit Statistics Model Fit Statistics       
Deviance Deviance 6192.7 6137.7  1501.1 1481.9 

AIC AIC 6214.7 6169.7  1523.1 1513.9 

BIC BIC 6262.8 6239.7  1571.3 1583.9 

     Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level. 

    The dependent variable in Models 25b-26b is the Log of Labor Productivity. 

Â H4: Value-Added Tax: Value added tax (VAT) on imported materials is negatively 

correlated with firm TFP.  

Since the data on value added tax is measured at the country level, the study introduces 

an interaction between the measure of value added tax (VAT) and industry control variables 

such as a dummy for the industry being the top four in the countryôs export portfolio (Rank 

1-4). The results of such model are displayed in Table 5.16 (see Model 27a for TFP and 

Model 27b for Labor Productivity). For firms in the top four export industries, the effect of 

the VAT is positive. For firms in all industries, we cannot be reasonably sure that the effect 

of a value added tax rate (VAT in 2009) is other than zero.  

Â H5: Value-Added Tax Refund: Time period to reinstate the VAT is negatively correlated 

with firm TFP. 

The results testing for the effect of the refund period required to obtain the VAT refund 

on firm productivity are provided in Model 27 a-b (see Table 5.16). Since this variable is 

measured at the country level, the study introduces the cross-level interaction between the 

time period to obtain the tax refund and the dummy variable for the industry being in the top 

four. For firms in the top four export industries, the effect of the time period to obtain the 

VAT refund is not statistically significant. For firms in all industries, the effect is negative 
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and statistically significant effect in case of firm performance measured by the TFP. The 

effect is still negative but not statistically significant in case of performance measured by 

labor productivity. It appears that this hypothesis is supported only for firms across all 

industries; a longer time period to reinstate the VAT is associated with a decrease in the 

average firm productivity measured by the TFP.  

The results under the alternative hypotheses H4 and H5 also hold after the study controls 

for EU membership (see Models 29 and 30). 
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Table 5.16 

RQ1. HLM Results: Value Added Tax (VAT) and VAT Refund Period 

Dependent Variables are Log of TFP and Log of Labor Productivity (2009) 
Fixed Effects  VAT  Rate, Refund Model 

27a 

Model 

28a 

Model 

29a 

Model 

30a 

 Model 27b Model 

28b 

Model 

29b 

Model 

30b 

Intercept ɔ00 Intercept ɔ00 56.03 27.47*** 78.72** 63.00***  6.04***  9.61***  7.34***  8.82***  

Trade (industry-level) 

ɔ20 

          

Control (industry-level) 

ɔ10 

Firm Age  

Skilled Labor  

State ownership 

Foreign ownership 

Importer 

Size 

Rank 1-4 

0.017 

-0.001 

0.227*** 

0.014 

-0.105* 

15.84*** 

-73.98 

-0.006 

-0.005 

0.222** 

0.014 

-0.08 

16.62*** 

14.73** 

0.032 

-0.001 

0.239*** 

0.019 

-0.111* 

15.87*** 

-72.44 

0.002 

-0.006 

0.234*** 

0.009 

-0.079 

16.22*** 

13.49** 

 -0.001 

-0.001*** 

0.003** 

0.003** 

0.002** 

0.129* 

-0.054 

-0.003 

-0.001*** 

0.003** 

0.004*** 

0.001 

0.122* 

0.129 

-0.001 

-0.001*** 

0.003** 

0.003** 

0.002* 

0.115* 

-0.077 

-0.002 

-0.001*** 

0.003** 

0.004*** 

0.001 

0.115 

0.147 

Trade (country-level) 

ɔ01 

VAT (2009) 

VAT Refund (2009) 

EU 

-1.643 

 

 

-0.555*** 

-3.27* 

 

23.47*** 

 

-0.452** 

14.27** 

 0.173  

-0.016 

0.066 

 

1.73***  

 

-0.033 

1.56***  

Trade (country)*Trade           

(industry) ɔ21       

 

Trade(country)*Control 

VAT * Rank 1-4 

VAT Refund (2009)* 

Rank 1-4 

EU * Rank 1-4 

4.49*  

 

-0.027 

4.37*   0.008  

 

-0.002 

0.010  

 

(industry) ɔ11  

0.99 

-0.008 

0.605 

  

-0.008 

-0.002 

-0.005 

Random Effects             

Intercept (country) u0k   266.3*** 66.84 172.8 106.61  1.72***  1.87***  1.06***  1.22 

Control (industry) u1k  Rank 1-4 479.8*** 389.84*** 454.6 401.66  0.15 1.37 0.15 0.14 

Trade (industry) u2k            

Residual  Ůjk   2008.7*** 2103.5*** 2015.5*** 2298.7***  0.54***  0.53***  0.55***  0.53***  

Model Fit Statistics Model Fit Statistics          

Deviance Deviance 6175.3 5485.9 6138.3 5544.1  1493.1 1324.6 1481.9 1316.6 

AIC AIC 6203.2 5513.9 6170.3 5556.1  1521.1 1352.6 1513.9 1348.6  

BIC BIC 6264.5 5573.5 6240.2 5581.7  1582.3 1412.9 1583.8 1416.6 

 Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level. 

 The dependent variable in Models 27b-30b is the Log of Labor Productivity.
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Â H6: Export Processing Zone: Firmôs location in the export processing zone is positively 

correlated with firm TFP.  

For firms in the top four export industries, the coefficient for the export processing zone is 

not statistically significant, so we cannot be sure that the effect is other than zero. For firms in all 

industries, the coefficient is negative; however, it becomes non-significant once we control for 

EU membership (see Model 33a). There are some countryïlevel random effects, as expected. 

Membership in the EU accounts for most of the variation at the country-level. The cross-level 

interactions between EU membership and the dummy variable for the industry rank are not 

statistically significant. Thus, there is some evidence that, across all industries, firms located in 

export processing zones in the ECA region are characterized by lower labor productivity. 

Table 5.17 

RQ1. HLM Results: Export Processing Zone 

Dependent Variables are Log of TFP and Log of Labor Productivity (2009) 
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Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level. 

The dependent variable in Models 31-33b is the log of labor productivity. 

Â H7: Non-Tariff Barriers:  Number of days to clear customs is negatively correlated with 

firm TFP.  

Since the number of days to clear customs is measured at the country level, we can allow the 

cross-level interaction between this variable and the dummy for the industry being in the top four 

in the countryôs export portfolio. The interaction is not statistically significant; thus, for firms in 

the top four export industries, we cannot be reasonable sure that the effect of non-tariff barriers, 

measured as the number of days to clear exports/imports, is something other than zero. For firms 

in all industries, the alternative hypothesis has been supported only in the case of labor 

productivity (see Tables 5.18 and 5.19, Models 34 and 35).  

Â H8: Non-Tariff Barriers:  Number of documents to clear customs is negatively correlated 

with firm TFP.  

The alternative hypothesis on the negative effect of non-tariff barriers, measured as the 

number of documents to export/import, has not been supported for firms in the top four export 

industries. For firms in all industries, the hypothesis has been supported in the case of the 

number of documents to import (see Tables 5.18 and 5.19, Models 36 and 37). The hypothesis 

seems to be supported in the case of labor productivity. 

Â H9: Non-Tariff Barriers:  Cost to import/export is negatively correlated with firm TFP.  

The alternative hypothesis on the negative effect of non-tariff barriers, measured as a cost per 

container to export/import, has not been supported for firms in the top four export industries. For 

firms in all industries, the hypothesis has been supported for both measures of productivity: the 

total factor productivity and the log of labor productivity (see Tables 5.18 and 5.19, Models 38 

and 39). 
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Table 5.18 

RQ1. HLM Results: Non-Tariff Barriers  

Dependent Variable is Log of TFP (2009) 

 
Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level. 

The variable ñDays to Clear Customs (exports/imports)ò is measured at the firm level through the Enterprise Surveys; however, due to the high number of 

missing values the study had to use the country averages to fill out the missing data.   
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Table 5.19 

RQ1. HLM Results: Non-Tariff Barriers  

Dependent Variable is Log of Labor Productivity (2009) 
Fixed Effects  Non-Tariff Barriers  Model 

34b 

Model 

35b 

Model 

36b 

Model 

37b 

Model 

38b 

Model 

39b 

Intercept ɔ00 Intercept ɔ00 9.78***  9.82***  11.60*** 11.19*** 11.09*** 10.73*** 

Trade (industry-level) ɔ20        

Control (industry-level) ɔ10 Firm Age  

Skilled Labor  

State ownership 

Foreign ownership 

Importer 

Size 

Rank 1-4 

-0.001 

-0.001*** 

0.003** 

0.003** 

0.002* 

0.116* 

0.158 

-0.001 

-0.001*** 

0.003** 

0.003** 

0.002* 

0.123* 

0.059 

-0.001 

-0.001*** 

0.003** 

0.003** 

0.002* 

0.123* 

0.073 

-0.001 

-0.001*** 

0.003** 

0.003** 

0.002* 

0.124* 

-0.028 

-0.001 

-0.001*** 

0.003** 

0.003** 

0.002* 

0.128* 

-0.075 

-0.001 

-0.001*** 

0.003** 

0.003** 

0.002 

0.112* 

0.093 

Trade (country-level) ɔ01 Days to clear exports 

Days to clear imports 

Documents to export 

Documents to import 

Cost to export 

Cost to import 

-0.113* 

 

 

 

 

 

-0.062*** 

 

 

-0.343*** 

 

 

 

-0.238** 

 

 

 

 

-0.002*** 

 

 

 

 

 

-0.001*** 

Trade (country)*Trade (industry) 

ɔ21 

       

Trade(country)* 

Control 

Days to clear exports/imports * Rank 1-4 

Documents to export/import * Rank 1-4 

Cost to export/import * Rank 1-4 

-0.013 0.005  

0.004 

 

0.016 

  

(industry) ɔ11     0.001 0.001 

Random Effects         

Intercept (country) u0k  1.67***  1.46***  1.35***  1.53***  1.01***  1.09***  

Control (industry) u1k Rank 1-4 0.14 0.16***  0.15 0.15 0.15 0.15 

Trade (industry) u2k        

Residual  Ůjk  0.54***  0.54***  0.54***  0.54***  0.54***  0.54***  

Model Fit Statistics Model Fit Statistics       

Deviance Deviance 1493.4 1495.4 1486.2 1490.6 1503.8 1504.9 

AIC AIC 1521.4 1523.4 1514.2 1518.6 1531.8 1532.9 

BIC BIC 1582.6 1584.7 1575.4 1579.8 1593.1 1594.1 

 Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level. 
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Â H10: Industry Standards: Compliance with industry standards is positively correlated 

with firm TFP.  

Table 5.20 

RQ1. HLM Results: Industry Standards 

Dependent Variables are Log of TFP and Log of Labor Productivity (2009)  

    
Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level. 

 

The positive effect of compliance with industry standards, measured as a dummy variable=1 

if firms have an internationally recognized quality certificate, has been supported for firms in the 

top four export industries. It is suggesting that better compliance with industry standards may 

have a more positive impact on firm productivity (see Table 5.20, Models 40-42).  For firms in 
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all industries, the hypothesis has been supported only in the case of labor productivity. The 

results hold after the study controls for EU membership.  

5.4 Results and Analysis under the Second Research Question  

RQ2 (a-d): Significance of the relationship between targeted policies and total factor 

productivity of manufacturing firms in Eastern Europe and Central Asia between 1995 and 

2009 differs depending on the levels of: a) corruption, b) access to finance, c) physical 

infrastructure, and d) innovation. 

5.4.1 Results and Analysis of the Principal Component Analysis (Step 6) 

5.4.1 a) Principal Component Analysis to Group Investment Climate Variables 

This study uses the Principal Component Analysis (PCA) as a variable reduction 

procedure. It is useful when data on a number of variables are correlated with one another 

because they are measuring the same construct. Since the questions in the Enterprise Surveys 

measure somewhat similar constructs, it is possible to reduce the observed variables into a 

smaller number of principal components that will account for most of the variance in the 

observed variables. A principal component is defined as a linear combination of optimally-

weighted variables. The statistical software solves for the principal components by using the 

Eigen equations. The weights produced by these Eigen equations are believed to be the most 

optimal and represent a set of components that are the most successful in accounting for variance 

in the observed variables. The study uses the first principal component that accounts for a 

maximal amount of total variance in the observed variables.
40

  

Five variables from the Enterprise Surveys have been selected to measure each of the 

four investment climate constructs: corruption, access to finance, physical infrastructure, and 

innovation (see Tables 3.5-3.8 in Chapter 3). It is generally a good practice to have at least five 

                                                 
40

 SAS Institute, Principal Component Analysis, Chapter 1, available at: 

http://support.sas.com/publishing/pubcat/chaps/55129.pdf  

http://support.sas.com/publishing/pubcat/chaps/55129.pdf
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items for each construct that the study wishes to measure because it increases the chances that at 

least three items per component will survive the analysis.
41

 

The five variables under each investment climate construct have been averaged to the 

industry-level. In those few cases wherein the data was missing, it was replaced with the country 

averages. Due to the difference in scales, certain variables had to be recoded (for example, 

variables ñcorr4ò and ñcorr5ò have been re-coded from 0-4 to 1-5).  

In order to be comparable, all data have been standardized using the formula:  

 

  Standardized Score =      X i - X min     . 

              X max ï X min 

 

Such scores range between 0 and 1. Even though the PCA analysis does its own 

standardization, the values had to be standardized in order to account for negative relationships 

between certain variables and dimensions and to simplify the score reversing within the 

constructs. In case of access to finance, the higher scores on two variables ñfin3ò and ñfin4ò 

indicate poor access to finance (negative relationship), so all variables have been standardized 

and the two variables ñfin3ò and ñfin4ò have been reversed.  

5.4.1 b) Results of Principal Component Analysis for Corruption, Bureaucracy, and Crime 

Variables measuring corruption, bureaucracy and crime are provided in Table 3.5. Table 

5.21 provides the correlation statistics for these variables. As expected, there appears to be a high 

correlation among these variables.  

 

 

 

 

                                                 
41

 Ibid. p.12. 
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Table 5.21 

Correlation of Corruption Measures 

 

From the PCA analysis of corruption variables (Table 5.22), it appears that the total 

variance accounted by the first principal component is 54.76%. Factor loadings are the weights 

and correlations between each variable and the factor. The higher the load the more relevant the 

variable is in defining the factorôs dimensionality.
42

 Here one factor is retained because it has an 

eigenvalue over 1.  

Table 5.22 

PCA: Corruption Measures 

 

                                                 
42

 Getting Started in Factor Analysis (using STATA 10) (ver.1.5) Torres-Reyna available at: 

http://dss.princeton.edu/training/Factor.pdf  

http://dss.princeton.edu/training/Factor.pdf
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To get a clearer pattern of the relevance of each variable in the factor, the study does a 

varimax rotation (see Table 5.23). Variables ñcorr1-corr3ò load heavily (0.88, 0.82, and 0.81, 

respectively) on principal component 1; variables ñcorr4-corr5ò load moderately.  

It appears that the first principal component accounts for most of the variation in the 

variables measuring corruption, bureaucracy and crime, therefore, the study retains the first 

principal component.   

Table 5.23 

PCA Varimax Rotation: Corruption Measures 

 

5.4.1 c) Results of Principal Component Analysis for Access to Finance 

Variables measuring access to finance are provided in Table 3.6. Correlation of variables 

measuring access to finance is provided in Table 5.24. As expected, some of these variables are 

correlated with one another.  
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Table 5.24 

Correlation of Measures of Access to Finance 

 
From the PCA analysis of access to finance variables (Table 5.25), it appears that the 

total variance accounted for by the first principal component is 32.45%. Factor loadings are the 

weights and correlations between each variable and the factor. The higher the load the more 

relevant the variable is in defining the factorôs dimensionality.  

Table 5.25 

PCA: Measures of Access to Finance 

 

To get a clearer pattern of the relevance of each variable in the factor, the study conducts 

a varimax rotation (see Table 5.26). Variables ñfin1ò, ñfin2ò, and ñfin5ò load heavily (0.79, 0.59, 
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and 0.71, respectively) on principal component 1; variable ñfin3ò loads moderately. Only 

variable ñfin4ò loads heavily on factor 2.  

Table 5.26 

PCA Varimax Rotation: Measures of Access to Finance 

 

 

Here, even though two factors have an eigenvalue over 1, to keep the consistency in the 

analysis, the study chose to retain only the first principal component. The fact that only ñfin4ò 

loads heavily on factor 2 reinforces the decision to retain the first principal component. The first 

principal component is mainly influenced by the dummy variables for a recent loan and an 

overdraft facility, and the proportion of fixed investment financed by banks.  

5.4.1 d) Results of Principal Component Analysis for Physical Infrastructure 

Variables measuring physical infrastructure are provided in Table 3.7. Correlation of 

variables measuring physical infrastructure is provided in Table 5.27. As expected, some of these 

variables are correlated with one another, except variables ñinfr4ò and ñinfr5ò.  



 

208 

 

From the PCA analysis of physical infrastructure variables (Table 5.28), it appears that 

the total variance accounted for by the first principal component is 32.43%. Factor loadings are 

the weights and correlations between each variable and the factor. The higher the load the more 

relevant the variable is in defining the factorôs dimensionality.  

Table 5.27 

Correlation of Physical Infrastructure Measures 

 

Table 5.28 

PCA: Measures of Physical Infrastructure 

 

To get a clearer pattern of the relevance of each variable in the factor, the study conducts 

a varimax rotation (see Table 5.29). Variables ñinfr1ò, ñinfr2ò load heavily (0.88, 0.89, 
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respectively) on factor 1; variable ñinfr3ò and ñinfr5ò load heavily on factor 2. The variable 

ñinfr4ò loads heavily on factor 3.  

Table 5.29 

PCA Varimax Rotation: Measures of Physical Infrastructure 

 
The software has retained 3 factors with the eigenvalue over 1; however, for consistency 

purposes, the study keeps only the first principal component that captures mainly power and 

water outages. 

5.4.1 e) Results of Principal Component Analysis for Innovation  

Variables measuring innovation are provided in Table 3.8. Correlation of variables 

measuring innovation is provided in Table 5.30. As expected, some of these variables are 

correlated with one another.  

From the PCA analysis of innovation variables (Table 5.31), it appears that the total variance 

accounted for by the first principal component is 38.91%. Factor loadings are the weights and 
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correlations between each variable and the factor. The higher the load the more relevant the 

variable is in defining the factorôs dimensionality.  

Table 5.30 

Correlation of Innovation Measures 

 

Table 5.31 

PCA: Measures of Innovation 

 
To get a clearer pattern of the relevance of each variable in the factor, the study conducts 

a varimax rotation (see Table 5.32). Variables ñinnov1ò, ñinnov2ò and ñinnov3ò load heavily 
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(0.85, 0.66, and 0.80, respectively) on factor 1; variable ñinnov4ò and ñinnov5ò load heavily on 

factor 2 (0.77, and 0.76, respectively).  

Table 5.32 

PCA Varimax Rotation: Measures of Innovation 

 

The software has retained 2 factors with the eigenvalue over 1; however, for consistency 

purposes, the study keeps only the first principal component which captures such variables as 

introducing a new product line, or upgrading an existing one, and investing in R&D.
43

 The 

summary statistics for the derived first principal components for corruption, access to finance, 

physical infrastructure and innovation is provided in Table 5.33. 

                                                 
43

 For consistency purposes, the study used the first principal component to group the elements of investment 

climate together. However, in certain cases, the variation captured by the first principal component was somewhat 

low. Thus, in the future, if the study is to distinguish between different facets of elements of investment climate, it is 

possible to use two or more principal components. 
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Table 5.33 

Summary Statistics: First Principal Components for Investment Climate Variables: 

Corruption, Access to Finance, Physical Infrastructure, and Innovation  

 
 

5.4.2 Results and Analysis of the HLM with 2-levels under the RQ2 (Step 7) 

5.4.2 a) The Model under the RQ2 

This section presents the results from the hierarchical linear model with 2-levels used to 

address the hypotheses under the second research question (RQ 2 a-d). The overall HLM model 

used to test whether the effect of trade policies (TP) on firm total factor productivity (TFP) 

changes depending on the level of investment climate characteristics (IC) such corruption, access 

to finance, physical infrastructure and innovation is as follows: 

log TFPjk  = ɔ00 + ɔ01 TPk + ɔ10*C jk + ɔ20*TPjk  + ɔ30*IC jk  +  ɔ40* IC jk * TPjk 

+ ɔ11 TPk*C jk + ɔ21 TPk*TPjk  + ɔ31 TPk*IC jk  + ɔ41 TPk* ICjk * TPjk  + 

+  Ůjk + u0k + u1k*C jk + u2k *TPjk  + u3k  *IC jk  + u4k* IC jk * TPjk 

Or, in other words: 

log TFPjk   =  ɔ00 + ɔ01 TradeCountryk + ɔ10 Cjk + ɔ20 TradeIndustryjk +  

+ ɔ30* InvClimatejk +  ɔ40* [I nvClimatejk * TradeIndustryjk]+  

+ ɔ11[TradeCountryk *C jk] + ɔ21[TradeCountryk * TradeIndustryjk] +  

+ ɔ31[TradeCountryk *  InvClimatejk]+ ɔ41 [TradeCountryk*  InvClimatejk* TradeIndustryjk]  

 

 

Fixed 

Effects 
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+  Ůjk + u0k  + u1k*C jk  +  u2k * TradeIndustryjk  + u3k * InvClimatejk + 

+  u4k* [ InvClimatejk * TradeIndustryjk ]         

Where: 

log TFPjk   = log-level of firm total factor productivity aggregated to the industry-level j in 

country k  

Cjk = control variables (i.e. firm characteristics) of firm i aggregated to the industry-level j in 

country k  

TradeIndustryjk , or TPjk  = the vector of industry-level trade policies in industry j and country k, 

(fixed effects) 

TradeCountryk , or TPk  = the vector of country-level trade policies in country k, (fixed effects) 

InvClimatejk , or ICjk  = investment climate variables in industry j and country k (fixed effects) 

ɔ  = regression coefficients 

Ůij,  u0k,  u1k,  u2k, u3k,  u4k = iid random terms determined independently of production inputs 

(random effects) 

5.4.2 b) Results of Hypotheses Testing under the RQ2 

Â H11: Industry Protection: Negative relationship between industry protection and 

manufacturing firm TFP changes depending on levels of: a) corruption, b) access to 

finance, c) physical infrastructure, and d) innovation. 

The results in Models 44-53 (Tables 5.34 and 5.35) support the propositions made in H11 on 

the negative impact of trade protection measured by import tariffs.  

Similar to RQ1, when the study introduces the interaction term between the tariff and the 

rank of the industry, we can be reasonably sure that the effect of import tariffs on TFP of firms in 

the top four export industries is negative and statistically significant. 

Random 

Effects 
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Access to finance exhibits a positive and statistically significant relationship to firm TFP; the 

coefficient for the interaction term between access to finance and applied import tariffs, for firms 

in the top four export industries, is negative.  

The main effect of corruption on firm TFP is negative. Interestingly, for firms in all 

industries, the coefficient for the interaction term between the import tariff (2008) and the level 

of corruption is positive and statistically significant at 99% confidence level (Models 44 and 45) 

suggesting that more corrupt countries are likely to ñgo around the written policyò and try to 

reduce the negative impact of import tariffs. This finding supports the ñgreasing the wheelsò 

hypothesis that corruption helps smooth the business processes in developing countries and 

speeds up the importing of goods. This finding holds for two measures of productivity: firm TFP 

and labor productivity.  

The main effect of infrastructure is positive and statistically significant in the case of labor 

productivity. For firms in all industries, the interaction of import tariffs with access to physical 

infrastructure is negative and statistically significant, in the case of labor productivity, suggesting 

that the countries with higher import tariffs and better infrastructure are characterized by a more 

negative slope of labor productivity.  

The main effect of innovation on firm productivity seems to be positive and statistically 

significant. For firms in all industries, the interaction of import tariffs with the level of 

innovation suggests that the more innovative firms are affected in a negative way; however, the 

effect is not so robust once the study controls for EU membership. 

The interactions between the non-tariff barriers and the elements of investment climate in the 

ECA region have to be interpreted with caution; as mentioned before, the data on the NTB is 

available only for select countries (Model 53).  
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Models 45, 47, 49, 51 and 52 provide the results with EU membership and the interaction 

between EU membership and rank of the industry in the countryôs export portfolio. None of the 

interactions between EU membership and rank of the industry are statistically significant. 
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Table 5.34 

RQ2. HLM Results: Applied Import Weighted Tariffs  

 Dependent Variable is Log of TFP (2009) 

 
 Note: significant at: *** - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries. 
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Table 5.35 

RQ2. HLM Results: Applied Import Weighted Tariffs  

Dependent Variable is Log of Labor Productivity (2009) 

 
Note: significant at: *** - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries. 
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Since there is a statistically significant variation at the country-level, the study incorporates the 

country-level predictors into the model. That can be done when testing the second hypothesis. 

Â H12: Trade Agreements: Positive relationship between international and regional trade 

agreements and firm TFP changes depending on levels of: a) corruption, b) access to 

finance, c) physical infrastructure, and d) innovation. 

From the results of the Models 54a-63a, we can see that the variance component for the 

random intercept at the country level became not statistically significant once the study 

introduced EU or WTO membership (see Table 5.36). This suggests that the study may be 

justified in constraining the effect to be fixed. In the case of labor productivity, there remains 

some country-level variance unaccounted for in the model (Models 54b-63b).  

The variance component corresponding to the dummy variable for the four top export 

industries and cross-level interactions between membership in EU/WTO and the dummy variable 

for the industry being in the top four in the countryôs export portfolio are not statistically 

significant. Such interaction allows testing if the effect of the industry being in the top four in the 

countryôs export portfolio varies between countries. It seems that the difference is not 

statistically significant. 

Overall, for firms in all industries, these results support the hypothesis that membership in 

EU or WTO is positively associated with firm productivity, measured as total factor productivity 

and labor productivity and aggregated to the industry-level. However, the main effect does not 

differ depending on the rank that industry holds in the countryôs export portfolio. The main effect 

of corruption is negative, while the main effect of access to finance is positive, in the case of firm 

TFP. In the case of labor productivity, the main effects of access to physical infrastructure and 

innovation are positive and statistically significant.  
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The interaction terms between EU/WTO membership and the elements of investment climate 

are provided below in Models 55-58 and 60-63 (see Tables 5.36 and 5.37).  

For firms in the top four export industries, the interaction between membership in EU/WTO 

and the corruption level indicates that firms in the EU/WTO-member countries with higher 

levels of corruption exhibit a slope, which is positive, and is statistically significant. For firms in 

all industries, firms in the EU/WTO-member countries with higher levels of corruption are 

characterized by a more negative slope of productivity. 

For firms in the top four export industries and for firms in all industries, the interaction 

between membership in WTO/EU and access to finance is negative and statistically significant 

suggesting that countries-members with better access to finance are characterized by a more 

negative slope. That could be explained by the negative and contagious consequences the firms 

in these countries could experience as a result of a global financial crisis, which had 2009 as its 

peak.  

For firms in the top four export industries, the interaction term between membership in WTO 

and access to physical infrastructure is positive and statistically significant, meaning that WTO 

countries with better infrastructure had firms with higher productivity.  

The interaction term between membership in EU/WTO and innovation is positive and 

statistically significant, suggesting that firms with higher levels of innovative activities in 

EU/WTO-member countries are characterized by a more positive productivity slope. 
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Table 5.36 

RQ2. HLM Results: Membership in EU  

         Dependent Variables are Log of TFP and Log of Labor Productivity (2009) 

 
Note: significant at: *** - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries. 

The dependent variable in Models 54b-58b is the Log of Labor Productivity. 
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Table 5.37 

RQ2. HLM Results: Membership in WTO  

         Dependent Variables are Log of TFP and Log of Labor Productivity (2009) 

 
Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries. 

The dependent variable in Models 59b-63b is the Log of Labor Productivity. 
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The next hypothesis is checking whether the access to the key intermediate inputs such as 

machinery and equipment has any effect on the productivity of manufacturing firms. The 

proposition regarding the effect of import tariffs on imported equipment is tested under the third 

hypothesis: 

Â H13: Import Tariffs: Negative relationship between imports tariffs on key inputs and 

firm TFP changes depending on levels of: a) corruption, b) access to finance, c) physical 

infrastructure, and d) innovation. 

Because the alternative hypothesis is directional, two conditions need to be met. First, the 

printed probability has to be divided by 2 before being compared to the alpha level 0.05 set prior 

to the beginning of the analysis. Second, the coefficient has to be consistent in directionality with 

the alternative hypothesis. Even though the coefficient on applied import-weighted tariffs on 

intermediate inputs such as key machinery and equipment is negative, the p-value divided by two 

is still larger than 0.05 for both firm TFP and Labor Productivity (see Tables 5.38-5.39, Models 

64-72). Thus, we cannot reject the null hypothesis and cannot be reasonably sure that the effect 

of applied import weighted tariffs on intermediate inputs for firms in the top four export 

industries, as well as for firms in all industries, is negative. 

The main effect of corruption is negative, while the main effect of access to finance is 

positive, in the case of firm TFP. In the case of labor productivity, the main effects of access to 

physical infrastructure and innovation are positive and statistically significant.  

Most of the interactions between the applied import-weighted tariffs on intermediate inputs 

and the elements of investment climate are not statistically significant. The only interaction that 

has been positive and statistically significant is an interaction between the access to physical 

infrastructure and tariffs on intermediate inputs in the case of labor productivity (Table 5.39, 

Models 69-70b). It appears that firms in countries with higher import tariffs on intermediate 
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inputs but with better physical infrastructure are characterized by a more positive slope of labor 

productivity.   

In addition, the study introduces the cross-level interaction in the model between a 

countryôs characteristics such as membership in EU, and the dummy variable for the industry 

being the in the top four in the nationôs export portfolio (Models 66, 68, 70, and 72). The 

variation accounted for by the degree of innovation is being captured by the EU membership 

(Model 72b). 
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Table 5.38 

RQ2. HLM Results: Import Tariffs on Key Inputs: Machinery and Equipment  

Dependent Variable is Log of TFP  

 
Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries; n.a. ï not available. 
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Table 5.39 

RQ2. HLM Results: Import Tariffs on Key Inputs: Machinery and Equipment  

Dependent Variable is Log of Labor Productivity (2009) 

 
Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries; n.a. ï not available. 



 

226 

 

Â H14: Value-Added Tax: Negative relationship between value added tax (VAT) on 

imported materials and firm TFP changes depending on levels of: a) corruption, b) access 

to finance, c) physical infrastructure, and d) innovation. 

Since the data on value added tax (VAT) is measured at the country level, the study 

introduces an interaction between the measure of value added tax and the industry control 

variables such as a dummy for the industry being the top four in the countryôs export portfolio 

(Rank 1-4). The results of such model are displayed in Table 5.40 (Model 73a for TFP, Model 

73b for Labor Productivity). For firms in the top four export industries, the effect is positive, 

thus, we cannot reject the null hypothesis. For firms in all industries, the effect is not statistically 

significant.  

The interaction terms between the VAT rate and the elements of investment climate are 

provided below in Models 74-77 (see Table 5.40).  

The main effect of access to finance is positive and statistically significant and is equal to 

3.778 (Model 75a). The interaction term between the VAT rate and the access to finance 

indicates that the countries with a higher VAT rate and better access to finance exhibit a slope 

equal to -0.8 for firms in the top four export industries (-1.259 for firms in all industries), which 

is negative and statistically significant. Even though the hypothesis on the negative effect of the 

VAT rate on productivity of firms in the top four export industries and firms in all industries has 

not been supported, this interaction term shows that firms in countries with better access to 

finance and a higher VAT rate are characterized by a more negative slope, and are affected in a 

more negative way if the VAT rate is high. This finding holds for labor productivity as well. 

The main effect of access to physical infrastructure is negative and statistically significant 

and is equal to -61.81 (Model 76a). For firms in all industries, the interaction between the VAT 

rate and access to physical infrastructure is positive and statistically significant, meaning that 
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countries with better infrastructure and higher VAT rates are characterized by slightly higher 

firm TFP. One of the reasons is the positive relationship between the collection of taxes and their 

use for infrastructure needs. Thus, countries that have a better tax collection system and a higher 

VAT tax rate could afford building a better infrastructure. Accordingly, firms in countries with 

better access to infrastructure and a higher VAT rate are characterized by slightly higher 

productivity measured as TFP. 

The main effect of degree of innovation is negative and statistically significant (Model 77). 

For firms in all industries, the interaction term between the VAT rate and the degree of 

innovation is positive and statistically significant. This suggests that across all industries, firms 

with higher levels of innovative activities and higher VAT rates are characterized by a more 

positive slope of TFP. 

Â H15: Value-Added Tax Refund: Negative relationship between a time period to reinstate 

the VAT changes depending on levels of: a) corruption, b) access to finance, c) physical 

infrastructure, and d) innovation. 

The results of testing for the effect of the refund period required to obtain the VAT refund on 

firm productivity are provided in Model 78 a-b (see Table 5.41). Since this variable is measured 

at the country level, the study introduces the cross-level interaction between the time period to 

obtain the tax refund and the dummy variable for the industry being in the top four. For firms in 

the top four export industries, we cannot be reasonable sure that the effect is other than zero. For 

firms in all industries, the effect of the time period to obtain the VAT refund has a negative and 

statistically significant effect on firm performance, measured by the TFP. It is suggesting that a 

longer time period to reinstate the VAT is associated with a decrease in the average firm 

productivity measured by the TFP. The effect is still negative but not statistically significant in 

the case of performance measured by labor productivity.  



 

228 

 

We cannot be reasonably sure that the main effect of corruption is other than zero. However, 

the interaction term between the time required to obtain the VAT refund and the degree of 

corruption is negative and statistically significant, suggesting that firms in countries with higher 

degree of corruption and with a longer wait for the VAT refund are characterized by a more 

negative slope of productivity. 

We cannot be reasonably sure that the main effects of access to finance/physical 

infrastructure are other than zero. However, the interaction terms between the time required to 

obtain the VAT refund and the access to finance/physical infrastructure are negative and 

statistically significant, suggesting that firms in countries with better access to finance/physical 

infrastructure but having a longer wait for the VAT refund are characterized by a more negative 

slope of productivity. The finding on physical infrastructure holds for firms in the top four export 

industries, as well as for firms in all industries (Model 81, Table 5.41).  

The main effect of degree of innovation is positive and statistically significant. However, the 

interaction term between the time required for obtaining the VAT refund and the degree of 

innovative activities is negative and statistically significant in the case of labor productivity, 

suggesting that more innovative firms in countries with the longer wait for the VAT refund are 

characterized by a more negative slope of labor productivity (Model 82b, Table 5.41). 
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Table 5.40 

RQ2. HLM Results: Value Added Tax (VAT)  

Dependent Variables are Log of TFP and Log of Labor Productivity (2009) 

 
Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries. 

The dependent variable in Models 73b-77b is the Log of Labor Productivity. 

Table 5.41 
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RQ2. HLM Results: Value Added Tax (VAT) Refund Period 

Dependent Variables are Log of TFP and Log of Labor Productivity (2009) 

 
Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries. 

The dependent variable in Models 78b-82b is the Log of Labor Productivity.
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Â H6: Export Processing Zone: Positive relationship between firmôs location in the export 

processing zone changes depending on levels of: a) corruption, b) access to finance, c) 

physical infrastructure, and d) innovation.  

The coefficient for the export processing zone is not statistically significant for firms in the 

top four export industries. For firms in all industries, the effect is negative, suggesting that firms 

within the export processing zone are characterized by lower firm productivity (see Model 83 a-

b, Table 5.42).  

 There are some countryïlevel random effects; it is possible to introduce EU membership to 

account for some country variation and allow the dummy for the industry rank to vary within 

countries (see Table 5.42, Models 84-87). As expected, membership in EU accounts for most of 

the variation at the country-level, the cross-level interactions between EU membership and the 

dummy for the industry rank are not statistically significant. So there is not enough evidence to 

support this alternative hypothesis.  

Regarding the main effects of the elements of investment climate, corruption has a negative 

effect and access to finance is positive in regressions on firm TFP. In regressions on labor 

productivity, access to physical infrastructure and degree of innovation exhibit the positive 

effect. 

For firms in the top four export industries, the study adds the interaction term between the 

dummy for the export processing zone and the degree of corruption. The slope for the interaction 

term is negative and statistically significant, suggesting that firms in the top four export 

industries located in the export processing zones in the highly corrupt countries are characterized 

by significantly lower productivity (TFP) than firms in other industries in these zones. That is a 

controversial finding given that the goal of establishing the export processing zones is to simplify 

customs procedures and reduce the red tape and bureaucracy associated with trade. This finding 
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may indicate that the export processing zone may be inefficient in the countries that are 

characterized by a higher degree of corruption (Model 84a). 

Another positive and statistically significant interaction is between the export zone status and 

the degree of innovative activities by firms in the top four export industries. It suggests that firms 

in the top four export industries located in the export processing zones and characterized by a 

higher degree of innovation activities tend to have higher labor productivity as compared to firms 

in other industries in these zones (Model 87b).  
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Table 5.42 

RQ2. HLM Results: Export Processing Zone 

Dependent Variables are Log of TFP and Log of Labor Productivity (2009) 

 
Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries. 

The dependent variable in Models 83-87b is the log of labor productivity. 
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Â H17: Non-Tariff Barriers:  Negative relationship between number of days to clear 

customs changes depending on levels of: a) corruption, b) access to finance, c) physical 

infrastructure, and d) innovation.  

Since the number of days to clear customs is measured at the country level, the study allows 

the cross-level interaction between this variable and the dummy for the industry being in the top 

four in the countryôs export portfolio. The alternative hypothesis on the negative effect of non-

tariff barriers, measured as a number of days to clear imports, has not been supported in the case 

of TFP. However, it has been supported in the case of labor productivity (see Tables 5.43 and 

5.44, Models 93-97).  

For firms in the top four export industries, the interaction between the number of days to 

export and access to finance is negative. The interaction between the number of days to clear 

imports and the access to infrastructure is positive. 

For firms in all industries, when the study adds the interaction term between the days to clear 

imports and the degree of corruption, the slope for the interaction term becomes positive and 

statistically significant, suggesting the support for the ñgreasing the wheelsò hypothesis. It means 

that in countries with a longer period required to clear imports, firms, on average, prefer giving 

informal gifts to clear customs more expeditiously (Model 94).  

For firms in all industries, the interaction term between the days to clear customs with the 

access to finance and infrastructure are positive and statistically significant. This suggests that 

firms in countries with a longer wait for clearing customs, but better access to finance and 

infrastructure, are still characterized by a more positive productivity slope. The interaction 

between the level of innovative activities by firms and the days to export/import shows a more 

negative slope of TFP for more innovative firms, suggesting that these firms are hindered by 

lengthy customs procedures (see Table 5.43, Models 93a and 97a). 
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Table 5.43 

RQ2. HLM Results: Non-Tariff Barriers as Days to Clear Customs 

Dependent Variable is Log of TFP (2009) 

 
Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries. 

The variable ñDays to Clear Customs (exports/imports)ò is measured at the firm level through the Enterprise Surveys; however, due to the high number of 

missing values the study had to use the country averages to fill out the missing data.   
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Table 5.44 

RQ2. HLM Results: Non-Tariff Barriers  as Days to Clear Customs 

Dependent Variable is Log of Labor Productivity (2009) 

 
 Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries.  
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Â H18: Non-Tariff Barriers:  Negative relationship between number of documents to clear 

customs changes depending on levels of: a) corruption, b) access to finance, c) physical 

infrastructure, and d) innovation.  

The alternative hypothesis on the negative effect of non-tariff barriers, measured as a number 

of documents needed to export/import, has not been supported. This finding holds for firms in 

the top four export industries, as well as for firms in all industries. The hypothesis seems to be 

supported only in the case of labor productivity (see Tables 5.45 and 5.46, Models 98-107).  

The main effect of access to finance is, in most cases, positive and statistically significant. 

For firms in the top four export industries, the interaction term between the number of documents 

needed to export/import and access to finance is negative and statistically significant, suggesting 

that countries with the higher number of documents needed to clear customs, and better access to 

finance, are characterized by a more negative slope of manufacturing firm TFP. 

For firms in all industries, the interaction term between the number of documents needed to 

export/import and access to finance is positive, suggesting that countries with the higher number 

of documents required to clear customs, and better access to finance, are characterized by a more 

positive slope of manufacturing firm TFP.  

For firms in all industries, the interaction between access to infrastructure and a number of 

documents to export is negative; while the interaction between access to infrastructure and a 

number of documents required to import is positive.  

For firms in all industries, the interaction between the level of innovative activities by firms 

and the number of documents required to export shows a more negative slope of TFP for more 

innovative firms, suggesting that these firms are hindered by lengthy customs procedures 

(Models 102 and 107). 
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Â H19: Non-Tariff Barriers:  Negative relationship between costs to import/export changes 

depending on levels of: a) corruption, b) access to finance, c) physical infrastructure, and 

d) innovation.  

The alternative hypothesis on the negative effect of non-tariff barriers, measured as a cost per 

container to export/import, has not been supported for firms in the top four export industries. For 

firms in all industries, the alternative hypothesis has been supported. It also seems to hold for 

labor productivity (see Tables 5.47 and 5.48, Models 108-117).  

For firms in the top four export industries, the interaction term between the cost to 

export/import and access to finance is negative and statistically significant, suggesting that 

countries with the higher cost to export/import, and better access to finance, are characterized by 

a more negative slope of manufacturing firm TFP. 

For firms in all industries, the interaction term between the cost to export/import and the 

degree of corruption, the slope for the interaction term is positive and statistically significant, 

suggesting support for the ñgreasing the wheelsò hypothesis. It means that in countries with the 

higher cost to export/import, firms, across all industries, prefer giving informal gifts to clear the 

customs (Models 109 and 114).  

For firms in all industries, the interaction term between the cost to export/import and the 

degree of innovative activities by firms, the slope for the interaction term is negative and 

statistically significant, suggesting that in countries with a longer period to export/import, firms, 

across all industries, prefer giving informal gifts to clear the customs (Models 112a and 117a).  

However, the magnitude of the coefficients for the interaction terms is very small and almost 

close to zero, so it is somewhat hard to judge their effects. 
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Table 5.45 

RQ2. HLM Results: Non-Tariff Barriers as Number of Documents to Clear Customs 

Dependent Variable is Log of TFP (2009) 

 
Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries. 
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Table 5.46 

RQ2. HLM Results: Non-Tariff Barriers  as Number of Documents to Clear Customs 

Dependent Variable is Log of Labor Productivity (2009) 

 
Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries. 
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Table 5.47 

RQ2. HLM Results: Non-Tarif f Barriers as Cost per Container to Clear Customs 

Dependent Variable is Log of TFP (2009) 

 
Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries. 
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Table 5.48 

RQ2. HLM Results: Non-Tariff Barriers  as Cost per Container to Clear Customs 

Dependent Variable is Log of Labor Productivity (2009) 

 
Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries. 
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Table 5.49 

RQ2. HLM Results: Industry Standards 

Dependent Variables are Log of TFP and Log of Labor Productivity (2009)  

 
Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level; ñaò ï the above coefficients for the top four export industries. 
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Â H20: Industry Standards: Positive relationship between compliance with industry 

standards changes depending on levels of: a) corruption, b) access to finance, c) physical 

infrastructure, and d) innovation.  

The alternative hypothesis on the positive effect of compliance with industry standards 

measured as a dummy variable=1 if firms have an internationally recognized quality certificate 

has been supported for firms in the top four export industries. The results hold after we control 

for EU membership and introduce the cross-level interaction between the EU membership and 

the dummy variable for the industryôs rank in the countryôs export portfolio. The hypothesis has 

not been supported in the case of firms in all industries.  

However, for firms in all industries, the interaction term between corruption and certificate is 

negative and statistically significant, suggesting that firms with internationally-recognized 

certificates in countries with higher corruption are characterized by the more negative slope of 

TFP (see Table 5.49, Models 118-122).  

The interaction term between access to infrastructure and certificate is negative; however, its 

magnitude is very small and close to zero.  

The alternative hypothesis has been supported in the case of labor productivity. 

5.5 Results and Analysis under the Third Research Question (Step 8) 

RQ3: Did the productivity of manufacturing firms result in a higher economic growth in 

Eastern Europe and Central Asia between 1995 and 2009? 

5.5.1 Results and Analysis of the ANACOVA Model  

Â H21: Economic Performance: Productivity (TFP) of manufacturing firms is positively 

correlated with changes in GDP and/or GDP per capita. 

Because of the lack of consistent firm-level data for that region that would go back in time, 

for the third research question, the study has been forced to evaluate the relationship between 

economic growth and manufacturing firm productivity between 2005 and 2009. The results of 



 

245 

 

the ANACOVA model show that change in the log of firm total factor productivity, aggregated 

to the country level, is negatively associated with economic growth measured as the change in 

the GDP, PPP (Table 5.50) and GDP per capita, PPP (Table 5.51) between 2005 and 2009 (see 

columns 1-4). Thus, the alternative hypothesis H21 has not been supported in the case of firm 

total factor productivity and for firms in the top four export industries, as well as for firms in all 

industries.  

The alternative hypothesis H21 partially holds if firm productivity is measured as the log of 

labor productivity (columns 5-8). For firms in the top four export industries, and for firms in all 

industries, the p-value for productivity becomes less than 0.05 once the study controls for EU 

membership and the investment climate variables such as corruption, access to finance, physical 

infrastructure and innovation (see columns, 4 and 8). The effect of the rate of the corporate 

income tax (CIT 2009) is positive, suggesting that countries with better income tax compliance 

are characterized by higher economic growth measured as a change in GDP, PPP and GDP per 

capita, PPP; however, it is magnitude is relatively small.  

The values for the GDP, PPP and GDP per capita, PPP were measured in 2005, International 

$. 
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Table 5.50 

RQ3. ANACOVA: Economic Growth. Dependent Variable is Change in GDP, PPP (2005-2009)  
Variables (1) (2) (3) 

 

(4) 

 

Top four export industries 

     (5)                  (6) 

Top four export industries 

         (7)                (8) 

Intercept 0.281***  0.15***  0.22***  0.15***  0.27***  0.13***  0.21***  0.13***  

Change in TFP (2005-2009) -0.18***  -0.08***    -0.16***  -0.06**   

Change in Labor Productivity (2005-

2009) 

  -0.21 1.6***    -0.49* 1.56***  

EU  -0.17***   -0.22***   -0.17***   -0.21***  

Corruption  -0.01  -0.01  -0.01  0.01 

Access to Finance  -0.96***   -0.09***   -0.09***   -0.09***  

Infrastructure  0.03***   0.04***   0.03**  0.04***  

Innovation  -0.09***   -0.15***   -0.09***   -0.15***  

CIT(2009)  0.01***   0.01***   0.01***   0.01***  

F-stat 52.4 65.9 0.80 74.6 25.6 35.8 2.9 41.6 

p-value <0.001 <0.001 0.37 <0.001 <0.001 <0.001 0.08 <0.001 

R2 0.08 0.44 0.01 0.47 0.77 0.46 0.01 0.49 

Observations 588 588 588 588 307 307 307 307 

 

Table 5.51 

RQ3. ANACOVA: Economic Growth. Dependent Variable is Change in GDP per capita, PPP (2005-2009)  
Variables (1) (2) (3)  

 

(4) Top four export industries 

     (5)                        (6) 

Top four export industries 

         (7)             (8) 

Intercept 0.27***  0.15***  0.21***  0.14***  0.25***  0.13***  0.19***  0.13***  

Change in TFP (2005-2009) -0.18***  -0.09***    -0.16***  -0.08***    

Change in Labor Productivity (2005-2009)   -0.17 1.4***    -0.31 1.51***  

EU  -0.16***   -0.21***   -0.16***   -0.19***  

Corruption  -0.02*  -0.02*  -0.02  -0.01 

Access to Finance  -0.09***   -0.09***   -0.07***   -0.07***  

Infrastructure  0.03***   0.05***   0.03***   0.04***  

Innovation  -0.09***   -0.15***   -0.09***   -0.15***  

CIT(2009)  0.01***   0.01***   0.01***   0.01***  

F-stat 68.9 63.8 0.69 69.1 31.3 32.5 1.4 37.8 

p-value 0.01 <0.001 0.41 <0.001 <0.001 <0.001 0.23 <0.001 

R2 0.10 0.44 0.01 0.46 0.09 0.43 0.01 0.47 

Observations 588 588 588 588 307 307 307 307 
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5.6 Results of the Robustness Check (Step 9) 

5.6.1 Endogeneity Tests for Trade Policy 

Similar to Topalova and Khandelwal (2010), the study carries a test for political 

protection by regressing the change in output import tariffs between 2002 and 2008 on industrial 

characteristics such as sales and the number of employees, since these are the only variables 

available for the initial year 2002. It is also possible to add some industry characteristics 

measured in 2005; however, one has to be cautious when interpreting the results. The results are 

presented in Table 5.52. The table indicates no statistical correlation between changes in output 

import tariffs and of any industry characteristics except the share of unskilled workers in 2005 

(columns 1-3). In case of regressing changes in import tariffs on key intermediate inputs, most 

variables turn out to be statistically significant (columns 4-6). 

Table 5.52 

Endogeneity Test 1: Trade Policies 

Dependent Variables are Changes in Output Import Tariffs and  

Import Tariffs on Key Inputs between 2002 and 2008 . Industry-level data. 
 Dep.Variable ï Change in 

Output Import Tariffs  

(2002-2008) 

Dep.Variable ï Change in Import 

Tariffs on Key Inputs (2002-2008) 

Variables (1) (2) (3) (4) (5) (6) 

Log of Sales (2002) -0.173 -0.173 -0.044 -0.489*** -0.465*** -0.432*** 

Log of Employment 

(2002) 

0.266 0.263 0.384 0.607*** 

 

0.553*** 0.582*** 

Percentage owned by 

government (2005) 

 0.001 -0.003  0.021* 0.021 

Share of unskilled 

workers (2005) 

  -8.27***    -2.09** 

F-stat 0.39 0.26 5.54 9.57 7.38 6.87 

p-value 0.678 0.855 0.0001 0.0001 0.0001 0.0001 

R
2
 0.001 0.001 0.041 0.036 0.041 0.052 

Observations:  250 250 250 250 250 250 
       Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level. Industry- level data. 
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Also, to investigate whether policymakers adjusted tariffs in response to industry's 

productivity levels, the study regresses the future measures of trade protection (2008) on industry 

productivity levels in 2005 (see Table 5.53). 

Table 5.53 

Endogeneity Test 2: Trade Policies 

Dependent Variables are Output Import Tariffs and  

Import Tariffs on Key Inputs in 2008. Industry-level data. 
 Dep.Variable ïImport 

Tariffs (2008) 

Dep.Variable ï

Import Tariffs on 

Key Inputs (2008) 

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

Log of TFP (2005) -0.003  0.003*  

Log of Labor 

Productivity (2005) 

  

0.123 

  

0.119* 

Year, Industry and 

Country dummies 

included 

yes yes yes yes 

F-stat 22.21 21.34 74.22 82.69 

p-value 0.000 0.000 0.000 0.000 

R
2
 0.678 0.690 0.876 0.896 

Observations 250 250 250 250 

       Note: significant at: ***  - 99%, ** - 95%, * - 90% confidence level. Industry-level data. 

 

5.6.2 Results and Analysis under the RQ1 for the Benchmark Countries 

In a similar manner, the data for the benchmark countries has been aggregated to the 

industry level (see Table 5.54). For the benchmark countries wherein data on labor productivity 

was missing, the study used country averages. The sample of manufacturing firms is provided in 

Chapter 3, Table 3.11. The summary statistics for the trade-related policies and investment 

climate variables for the benchmark countries is provided in the same table. 

The correlation statistics for the variables on trade-related policies and firm 

characteristics are provided in Table 5.55. 
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Table 5.54 

Benchmark Countries. Summary Statistics  
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Table 5.55 

Benchmark Countries. Correlation Statistics  
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Table 5.56 provides the results of a model that has only industry characteristics. There is 

no statistically significant variation at the country level so there is no need to introduce the cross-

level interaction terms. For the developed OECD countries, the study identified the top 10 

industries; however, to keep the results comparable to that of the developing ECA countries it 

was decided to use a new dummy variable to distinguish the top 5 export industries, called ñRank 

1-5ò (=1 for firms in the top 5 export industries).  

Since the firms were interviewed in 2005, the data on import tariffs has been collected for 

2002 and 1997. To see if the effect of trade-related policies varies for those top 5 industries the 

study uses the interaction term between the trade-related policies and the dummy variable ñRank 

1-5ò (Models 15c-16c, Table 5.57). For firms in the top five export industries, the effect of 

import tariffs is positive, suggesting that higher import tariffs offer good protection to the less 

productive firms in the top 5 export industries, thus causing their productivity to go higher 

(Model 15c). However, when the study drops South Korea from the analysis, the coefficient of 

import tariffs becomes negative. For firms in the top five export industries, we cannot be 

reasonable sure that the coefficient of the non-tariffs barriers (NTB core frequency ratio, or a 

percentage of imports subjected to non-tariff measures that have an unfair protectionist impact) 

is something other than zero (Model 16c).  

For firms in all industries, the effects of import tariffs in 2002 and the Core NTB 

Frequency Ratio are negative and statistically significant (see Table 5.57). Once the study 

controls for EU membership and introduces the cross-level interaction between EU and rank of 

the industry, the coefficients become not statistically significant except for the interaction equal 

to -0.659. It confirms the previous finding that the top 5 export industries in EU seem to have 

overall lower labor productivity (Models 17-18c).  
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Table 5.56 

Benchmark Countries. HLM Results: Firm Control Variables  

 Dependent Variable is Log of Labor Productivity (2005) 

 
Note: significant at: *** - 99%, ** - 95%, * - 90% confidence level. Number of firms = 953, number of groups = 6.


