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Abstract

The Policy Research Working Paper Series disseminates the findings of work in progress to encourage the exchange of ideas about development 
issues. An objective of the series is to get the findings out quickly, even if the presentations are less than fully polished. The papers carry the 
names of the authors and should be cited accordingly. The findings, interpretations, and conclusions expressed in this paper are entirely those 
of the authors. They do not necessarily represent the views of the International Bank for Reconstruction and Development/World Bank and 
its affiliated organizations, or those of the Executive Directors of the World Bank or the governments they represent.
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Using a cross-section of more than 40,000 manufacturing 
and services firms in 79 developing countries from the 
World Bank’s Enterprise Surveys Database, this paper 
assesses how firm location determines the likelihood and 
extent of exporting in developing countries. Descriptive 
statistics confirm higher export participation (but not 
intensity) for firms in core versus non-core regions, 
despite the finding that firms in the core assess many 
aspects of the investment climate more negatively.
   Results from a probit model show that, in addition to 
firm-specific characteristics, both regional investment 
climate and agglomeration factors have a significant 
impact on export participation. Specifically, customs 
clearance and electricity quality matter for export 
participation for manufacturing firms. Although 
localization economies and export spillovers are 
associated with increased exporting, the opposite is found 

This paper is a product of the International Trade Department, Poverty Reduction and Economic Management Network. It 
is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development 
policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.
org. The authors may be contacted at tfarole@worldbank.org and dwinkler2@worldbank.org.  

for urbanization economies for both manufacturing 
and services firms. The analysis finds that firm-level 
determinants of exporting matter more for firms located 
in non-core regions, while regional determinants and 
agglomeration economies play a larger role in core 
regions.
   The findings point to the presence of congestion costs 
in the core, and suggest that policy interventions to target 
export participation are likely to have a greater impact if 
they are focused on core regions over non-core regions, 
where firm-specific factors predominate. Moreover, 
the importance of export spillovers and localization 
economies highlights the potential value of efforts to 
remove barriers to natural agglomeration both in core 
and non-core regions, for example through investments 
in infrastructure, the provision of social services, and 
regional integration arrangements.



1 
 

 
Firm Location and the Determinants of Exporting 

in Developing Countries 
  
 
 

Thomas Farole* and Deborah Winkler† 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key words: export, agglomeration, localization, urbanization, spillovers, location 
 
JEL: F1, F2, R1

                                                        
*
 Senior Trade Specialist, International Trade Department, The World Bank. 

†
 Consultant, International Trade Department, The World Bank. 

This paper is part of a wider study on the regional determinants of trade competitiveness conducted by the 
International Trade Department of the World Bank. The authors would like to thank Bernard Hoekman and 
Daniel Lederman from the International Trade Department for valuable comments and Minh Cong Nguyen, 
Federica Saliola, and Murat Seker from the Enterprise Analysis Unit of the World Bank for help with the data.  



2 
 

1 Theoretical Background 

While there has been a fairly strong convergence in national incomes over the past 20 years, 

within many countries the opposite has been the case, with output and wealth increasingly being 

concentrated in core regions, and other areas lagging further behind. Such patterns of regional 

divergence can be seen across most upper and middle income and many low income economies. 

From a macro efficiency perspective, this is not necessarily a bad thing. Most evidence points to a 

positive association between the spatial concentration of economic activity and overall economic 

growth (Bourguignon and Morrison 2002), and innovation and agglomeration appear to be self-

reinforcing processes (Feldman 1994, Verspagen, 1997).  

In most countries the benefits of agglomeration are reaped by major metropolitan regions, 

which have the advantages of large consumer markets, deep labor pools, links to international 

markets, and clusters of diverse suppliers and institutions which combine to produce strong 

externalities (urbanization economies, or ‘Jacobs” externalities) and promote innovation. This 

supports internationally competitive domestic producers and creates an attractive investment 

environment for FDI. However, spillovers from the core, both in terms of economic multipliers and 

knowledge, tend to fall off sharply with distance (Audretsch and Feldman 2004; Moreno, Paci, and 

Usai 2005), confining most benefits to regions immediately surrounding cutting-edge metropolitan 

areas. On the downside, agglomerations are characterized by congestion costs, which act as 

centrifugal forces on a firm’s location decision (Krugman 1991). 

Regions outside the core often face significant challenges to becoming competitive locations for 

trade and investment. Regions that are truly “lagging” – particularly those that are cursed both in 

terms of “distance” (remote) and “density” (sparsely populated) (World Bank 2008) –remain 

largely cut off from the opportunities available from integration in global markets as they lack local 

markets of significant size to facilitate scale economies which might condition them to compete 

globally; they face higher costs and time to reach export markets; they are often underserved by 

public goods (including both hard and soft infrastructure) which underpin competitiveness; and 

they tend to have less access or exposure to knowledge being produced at the technology frontier, 

resulting in less competitive human capital and institutions. But not all regions outside the core are 

prevented from sustaining exporters because of geography. In terms of first-order geography, 

regions with access to key trade gateway infrastructure or endowed with key resources may be in a 

position to take advantage of trade opportunities. Moreover, non-core regions may still benefit 
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from agglomeration in the form of localization economies – these are the (Marshallian) externalities 

that arise from a geographical concentration of identical or similar industries due to sharing of 

knowledge, specific inputs, labor pools, and technology (Malmberg, Malmberg, and Lundequist 

2000, World Bank 2008). 

This paper combines two strands of literature that have been particularly vibrant in recent 

years, namely on spatial agglomeration and on the firm-level determinants of exporting. While a 

large number of studies have analyzed firm-level determinants of exporting, location has typically 

been reduced to a control dummy (see, e.g. Aitken, Hanson, and Harrison 1997, Roberts and Tybout 

1998, Clerides, Lach, and Tybout 1998, Bernard and Jensen 1999, Greenaway and Kneller 2004). 

Similarly, while the agglomeration literature has explored the relationship with exporting, most 

focus on the agglomeration–export relationship, without also taking into account how both of these 

are shaped by geographical location and regional characteristics (see, e.g. Aitken, Hanson, and 

Harrison 1997, Malmberg et al. 2000, Bernard and Jensen 2004, Lovely, Rosenthal, and Sharma 

2005, Mittelstaedt, Ward, and Nowlin 2006, Greenaway and Kneller 2008, Antonietti and Cainelli 

2009, Koenig 2009, Koenig, Mayneris, and Poncet 2010). 

1.1  Firm-level and Regional Determinants of Exporting 

In this paper, we address the following three research questions: (i) Are there significant 

differences in export participation and performance and in the perceived investment climate for 

exporting in core versus non-core regions? (ii) What is the effect of regional determinants, 

including the investment climate – and agglomeration economies on exporting behavior? (iii) Do 

the determinants of exporting have a differential effect if firms are located in core versus non-core 

regions?  

There has been a growing body of trade literature on the determinants of exporting at the firm-

level.  Econometrically, exporting in such studies is modeled as a dummy variable equal to one if 

there is some exporting and zero otherwise. At the latest since the seminal paper by Bernard and 

Jensen (1995), researchers have recognized that exporters outperform non-exporters in the same 

sector and country in terms of skills, wages, productivity, technology and capital intensity (see 

literature review in Wagner 2007). Consequently, researchers started to ask whether exporters 

perform better because of self-selection into the exporting market and because of learning-by-

exporting. Self-selection refers to ex-ante differences across firms, while learning-by-exporting 

refers to ex-post gains of exporters versus non-exporters. Self-selection refers to the fact that 
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exporting involves additional costs of exporting, including transportation, marketing, and 

distribution costs, employees with specific skills, and production costs for necessary adjustment 

which only more productive firms are able to absorb. Learning-by-exporting refers to knowledge 

flows that exporting firms absorb from international buyers and competitors which renders them 

more productive (Wagner 2007).  

Researchers in the field of international marketing have identified several internal and 

external determinants that increase the probability of exporting at the firm level. Zho and Stan 

(1998), for instance, review 50 studies on the determinants of export performance between 1987 

and 1997. In a more recent paper, Sousa, Martinez-Lopez, and Coelho (2008) review 52 studies in 

the international marketing literature between 1998 and 2005. Export market characteristics, 

domestic market characteristics, and industry characteristics were the most frequently examined 

external determinants. Internal determinants include controllable factors, such as export marketing 

strategy and management perception, and uncontrollable factors, such as management and firm 

characteristics.   

Firm-level determinants of exporting in the international trade literature generally include 

firm size, firm age, productivity, ownership, worker skills, and sunk entry costs of exporting (see, 

e.g. Aitken et al. 1997, Roberts and Tybout 1998, Clerides et al. 1998, Bernard and Jensen 1999, 

Greenaway and Kneller 2004). This strand of literature typically adds regional dummies along with 

industry dummies to the firm-level determinants of exporting, since location might account for 

most of the differences between exporters and non-exporters. 

While such regional dummies might indicate regional differences, they do not reveal which 

specific characteristics determine the propensity of exporting. From a policy perspective, 

identifying such regional determinants is very important, since regional characteristics influence 

the costs of exporting and, thus, self-selection into exporting, e.g. through the availability of skills, 

transport costs, infrastructure, or institutions in the region. Regional characteristics might also 

have an indirect effect on learning-by-exporting. The lower the regional skills level, the less likely a 

firm will absorb knowledge flows from international buyers and competitors.  Institutions might 

also influence absorption capabilities of firms across regions.  

While several studies have examined regional determinants of firm-level foreign direct 

investment (e.g. Deichmann, Karidis, and Sayek, 2003, for Turkey, and Amiti and Javorcik, 2008, for 

China), there are no international trade studies to our knowledge that explicitly integrate regional 

determinants of exporting. Note that in this study regional determinants do not refer to 
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agglomeration economies which we focus on in the next section. Even in the field of international 

marketing, only four out of 50 studies reviewed by Zho and Stan (1998) and only six out of 52 

studies reviewed by Sousa et al. (2008) address domestic market characteristics, which are 

measured at the national rather than regional level. This study aims to contribute to this lack of 

studies by incorporating regional determinants of exporting. 

1.2  Agglomeration Economies and Exporting 

Our study includes three measures of regional agglomeration economies, namely (i) a region’s 

number of firms as percentage of a country’s total number of firms (urbanization effects), (ii) a 

region’s number of exporters3 as percentage of a country’s total number of exporters (export 

spillovers), and (iii) a region’s number of firms within the same industry as percentage of a 

country’s total number of firms within the same industry (localization effects).   

Agglomeration economies can have a particularly favorable influence on a firm’s propensity to 

export as they can reduce the sunk entry costs of exporting (Aitken et al. 1997). Agglomeration 

economies can lower (i) production costs through sharing of resources, mainly social and physical 

infrastructure, and (ii) transportation and transaction costs through increased interaction between 

suppliers and customers on site (Malmberg et al.  2000). Hence, an agglomeration can increase the 

probability of self-selection into exporting.  

On the other hand, agglomerations may be characterized by congestion costs (Krugman, 1991) 

which can increase (i) production costs through the sharing of resources (e.g. power outages), and 

(ii) transportation and transaction costs through increased waiting times (e.g. for intermediate 

inputs or licenses). These effects can counterbalance the gains from agglomerations as described 

above. The net effect may therefore be ambiguous.  

Studies in the field of international marketing have long acknowledged the role of 

agglomeration economies on exporting, and international trade studies have followed to recognize 

their importance. Malmberg et al. (2000) analyze the impact of localization and urbanization 

economies on export performance for Swedish firms in 1994. The authors find that traditional scale 

economies combined with urbanization economies have a much larger positive effect on export 

performance than localization economies. Mittelstaedt et al. (2006) confirm that urbanization and 

localization economies increase the probability of exporting for small manufacturing firms in the 

                                                        
3 Exporters include direct exporters and “indirect exporters”, defined as exporters who sell domestically to 
third parties that then export the products or services without modification. Goods sold domestically as 
intermediates to an exported product are not considered indirect exports. 
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South-Eastern USA. In a recent study, Antonietti and Cainelli (2009) show a positive effect of local 

knowledge spillovers on export propensity and export share for Italian manufacturing firms 

between 1998 and 2003 using several measures of urbanization and localization economies. 

Other studies have focused on the role of export spillovers for the likelihood of exporting. 

Atiken et al. (1997) find that while the presence of multinational firms in a region is beneficial for a 

Mexican firm’s export decision between 1986 and 1990, the proximity to other exporters in a 

region is not. Bernard and Jensen (2004) find that the presence of exporters (outside a firm’s 

industry) and the presence of exporters within the same industry (outside a firm’s region) have no 

impact on US manufacturing firms’ exporting behavior between 1984 and 1992.  Surprisingly, the 

number of exporters within the same region and industry show a negative effect on a firm’s entry 

into exporting.  

While the studies above reject the existence of positive export spillovers, other studies find 

evidence for a positive impact of export spillovers on exporting. Lovely et al. (2005) focus on the 

perspective of US firms’ headquarters in 2000. The authors find that the spatial concentration of 

headquarter activity of exporters relative to that of non-exporters at different regional levels rises 

with the industry share of exports to countries with a difficult trading environment. The 

explanation is that exporting requires specialized knowledge of foreign markets which contributes 

to a spatial concentration among exporters. Greenaway and Kneller (2008) find for a sample of 

manufacturing firms in the UK between 1988 and 2002 that the presence of exporters in the same 

region or industry is favorable for exporting. Koenig (2009) also confirms that a higher share of 

local exporters exporting to the same destination increases the probability of exporting for French 

manufacturers between 1986 and 1992, but this effect is destination-specific. Koenig et al. (2010) 

show evidence that the presence of local product and/or destination-specific exporters encourage 

the probability of exporting for French manufacturers between 1998 and 2003. However, the 

authors do not find export spillovers on the firms’ export volume.  

1.3  The Role of Firm Location for the Determinants of Exporting 

So far, our focus has been on how location characteristics (such as regional determinants and 

agglomeration economies) can influence export performance. Another important question is how 

firm location influences the determinants of exporting? In the second part of this paper, we apply 

regression analysis to evaluate whether firm-level and regional determinants of exporting and 

agglomeration economies have a differential effect if firms are located in core versus non-core 
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regions of a country. We use a cross-section of more than 40,000 manufacturing and services firms 

in 79 developing countries. We hypothesize that traditional firm-level characteristics matter less 

for firms located in core regions, since a firm’s business environment will explain a larger share of a 

firm’s export behavior.  

This paper is structured as followed. In the next section, we compare firms located in the core 

with firms located in non-core regions to detect significant differences in export performance. We 

also analyze other performance indicators related to a firm’s business and business environment. In 

section three, we perform an econometric exercise where we first study the impact of firm-level 

and regional determinants as well as agglomeration economies on exporting. We also examine the 

role of location, assessing whether the determinants of exporting are different if firms are located in 

core versus non-core regions. Based on the results of the empirical analysis, we derive some policy 

conclusions in section four.  

2 Descriptive Analysis: Core versus Non-core Regions 

2.1  Data 

The World Bank Enterprise Analysis Unit recently published the Enterprise Surveys Indicator 

Database.4 This publication is based on enterprise surveys for over 100 countries, over the period 

2002 to 2010. Enterprise surveys represent a comprehensive source of firm-level data in emerging 

markets and developing economies. One major advantage of the enterprise surveys is that the 

survey questions are the same across all countries. Moreover, the Enterprise Surveys represent a 

stratified random sample of firms using three levels of stratification: sector, firm size, and region.  

The Enterprise Surveys Indicator Database covers a wide range of indicators on firm 

characteristics and indicators of business environment, innovation and technology, workforce and 

skills, permits and licenses, infrastructure, finance, and corruption among others. In making use of 

this dataset, we apply the following rules: (i) We included only the most recent Enterprise Surveys 

for each country into the analysis. (ii) We dropped high-income countries to cover only emerging or 

                                                        
4
 See http://enterprisesurveys.org/Methodology/Indicator-Descriptions.aspx for a description of the 

indicators. 

http://enterprisesurveys.org/Methodology/Indicator-Descriptions.aspx
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developing countries.5 (iii) In order to be able to detect differences between a country’s core and its 

non-core regions, we considered countries with at least three regions.6  

As a second next step, we had to determine which regions to consider as core regions. We 

defined these as follows: 

 We determined a region’s relative size, defined as the number of firms in a region 

divided by the total number of firms in the country. This exercise is representative for 

each country, since Enterprise Surveys represent a stratified random sample with 

regard to regions. Note that this procedure includes both manufacturing and services 

firms. We set the core dummy CORE = 1 for the region with the largest relative size. 

 In some cases, the Enterprise Surveys defined regions around the country’s capital very 

narrowly, resulting in a relatively small relative size of such regions. In such cases we 

bypass the first rule and define these as core regions. 

We set CORE = 0 for all other regions. The procedure above results in 79 countries covering 

467 regions, 92 of which are core regions. One downside of database is that the definition of regions 

is not harmonized across countries. The list of countries, year of most recent survey, number of 

regions by country as well as the number of firms (total and for manufacturing and services firms 

separately) can be found in Appendix 1. Appendix 2 shows the names of the core regions for each of 

these countries.  

2.2  Manufacturing Firms 

In a next step, we calculate weighted averages of selected indicators per firm in the core and 

compare these averages with non-core regions. We use sampling weights as provided by the 

Enterprise Survey Indicator Database.  We also perform a t-test which tests for the null hypothesis 

that there is no significant difference between the core and non-core regions for a given indicator.7 

We do this separately for manufacturing and services firms. Our analysis covers 33,113 

manufacturing firms which represent more than 80 percent of the overall sample (see Appendix 3). 

                                                        
5
 We dropped these, since the database only included nine high-income countries which were not 

representative of high-income countries (some OECD countries, some non-OECD countries, and one oil 
exporter). 
6
 We applied a threshold of three and not two regions, because in many countries with only two regions these 

had similar relative sizes rendering the determination of core regions very difficult. 
7
 Since some strata only had one observation, we did not use stratification. This affects the standard errors, 

which in general should be larger than when the strata is specified, or in other words, this should result in a 
more conservative test. 
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The sectoral distribution in Appendix 3 shows that food, garments, and metals and machinery alone 

make up 47 percent of all manufacturing firms. On average, around 44 percent of all manufacturing 

firms are located in core regions as defined above. However, the extent of concentration in the core 

varies across the sectors. For example, over 60 percent of firms in the leather sector are located in 

core regions, only 30 percent for firms in the wood and furniture sector are in core regions. 

Table 1 summarizes the indicators for manufacturing firms. Regarding firm characteristics, 

manufacturing firms in the core are on average three years older and have an average foreign 

ownership share of almost 8 percent, which is more than twice as high as their incumbents in non-

core regions. While there seems to be no significant difference between core and non-core regions 

with regards to their average export shares, the percentage of manufacturing firms that export is 40 

percent higher in the core. This finding is important as it suggests that the difference lies in export 

participation, but once the threshold of export participation is reached, there is no difference in 

export intensity. Other trade-related indicators show that on average firms in the core are more 

strongly involved in offshoring (i.e. use material inputs and/or supplies of foreign origin) and more 

often identify customs and trade regulations as a major constraint, but this is more likely a function 

of them being exporters than of their location. 

Regarding technology, the percentage of manufacturing firms with internationally-recognized 

quality certification, that use their own website and that use email to communicate with clients 

and/or suppliers is between a quarter and 50 percent higher in the core. In terms of workforce, the 

average share of skilled production workers in total production workers is unexpectedly smaller in 

the core, while managers have on average two years more of sector experience.  More than a third 

of all manufacturing firms in the core identify labor regulations and labor skill levels as a major 

constraint, compared to a fifth and a quarter in non-core regions, respectively.  

One of the biggest surprises is that almost across the board, firms in the core perceive a worse 

business climate than those in non-core regions. Infrastructure-related indicators reveal the 

existence of congestion costs in agglomerations, especially with regards to electricity. The number 

of power outages, value lost due to the latter, and the average electricity from a generator are all 

higher in the core compared to non-core regions.  
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Table 1: Manufacturing Firms in Core versus Non-core Regions 

  

Core 
Non-
core 

p-value+ 
Core/  

Non-
core 

Export and trade outcomes         

Direct exports (% of sales) 5.1 4.6 0.232 1.12 

% of firms that export directly 18.3 13.1 0.042** 1.40 

% of firms that use material inputs and/or supplies of foreign origin 44.1 33.4 0.009*** 1.32 

     Firm characteristics     

 

  

Age and ownership 
    Average age (years) 20.5 17.5 0.002**** 1.17 

Private domestic ownership (%) 91.1 89.0 0.420 1.02 

Private foreign ownership (%) 7.9 3.3 0.051* 2.42 

      
 

  

Technology     
 

  

% of firms with internationally-recognized quality certification 23.5 17.1 0.062* 1.37 

% of firms using technology licensed from foreign companies 13.2 8.6 0.108 1.53 

% of firms using their own website 54.7 36.3 0.000*** 1.51 

% of firms using email to communicate with clients/suppliers 72.1 57.1 0.000*** 1.26 

      
 

  

Workforce     
 

  

% of firms offering formal training 35.9 31.9 0.299 1.13 

Average number of seasonal/temporary, full-time employees 5.7 5.1 0.396 1.12 

Average number of permanent, full time employees 95.3 66.8 0.127 1.43 

Average share of skilled production workers (% of production workers) 66.1 74.6 0.004*** 0.89 
Average experience of the top manager working in the firm's sector 
(years) 19.9 17.7 0.024** 1.13 

% of firms identifying labor regulations as a major constraint 32.4 18.5 0.000*** 1.75 

% of firms identifying labor skill level as a major constraint 37.9 26.9 0.003*** 1.41 

 
    

Investment climate 

    Infrastructure     
 

  

Number of power outages in a typical month 10.3 6.8 0.001*** 1.51 

Duration of power outages (hours) 3.4 3.0 0.355 1.14 

Value lost due to power outages (% of sales) 4.2 3.3 0.038** 1.28 

Delay in obtaining an electrical connection (days) 37.6 29.1 0.488 1.29 

Average electricity from a generator (%) 2.6 1.3 0.000*** 1.93 

Average number of incidents of water insufficiency in a typical month 7.5 5.9 0.228 1.28 

Delay in obtaining a water connection (days) 19.9 16.6 0.666 1.20 

Delay in obtaining a mainline telephone connection (days) 13.5 12.2 0.604 1.11 
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Table 1, continued: Manufacturing Firms in Core versus Non-core Regions 

  

Core 
Non-
core 

p-value+ 
Core/  

Non-
core 

Investment climate, continued 

    Transport and trade facilitation         

Average time to clear direct exports through customs (days) 8.9 8.1 0.668 1.10 

Average time to clear imports from customs (days) 13.2 10.0 0.142 1.32 

Average time of inventory of most important input (days) 26.8 21.0 0.039** 1.27 

% of firms identifying customs & trade regulations as a major constraint 18.5 11.4 0.043** 1.63 

% of firms identifying transportation as a major constraint 18.6 19.1 0.907 0.98 

     Regulations and Tax         

Senior management time spent in dealing with requirements of 
government regulation (%) 

14.4 8.1 0.000*** 1.78 

Average number of visits or required meetings with tax officials 1.3 1.1 0.066* 1.19 

% of firms identifying tax rates as major constraint 49.4 40.3 0.019** 1.23 

% of firms identifying tax administration as major constraint 42.0 29.7 0.003*** 1.41 

          

Permits and Licenses         

Average time to obtain operating license (days) 55.0 49.4 0.652 1.11 

Average time to obtain import license (days) 41.0 27.1 0.312 1.51 

Average time to obtain construction-related permit (days) 147.0 61.1 0.119 2.41 

% of firms identifying business licensing and permits as major constraint 29.3 20.2 0.035** 1.45 

          

Corruption         

% of firms expected to pay informal payment to public officials 23.5 11.0 0.000*** 2.13 

% of firms expected to give gifts to get an operating license 19.2 8.9 0.008*** 2.16 

% of firms expected to give gifts in meetings with tax officials 21.0 11.7 0.041** 1.79 

% of firms expected to give gifts to secure a government contract 19.9 21.6 0.732 0.92 

% of firms identifying corruption as a major constraint 46.8 38.8 0.041** 1.21 

          

Access to Finance         

Finance from internal sources (%) 59.4 56.4 0.570 1.05 

Finance from banks (%) 24.4 26.6 0.664 0.92 

Finance from trade credit (%) 10.6 9.1 0.707 1.16 

% of firms with line of credit or loans from financial institutions 46.7 39.2 0.043** 1.19 

% of firms using banks to finance investments 32.7 37.4 0.383 0.87 

% of firms using banks to finance expenses 40.9 31.2 0.026** 1.31 

% of firms identifying access to finance as a major constraint 41.6 26.0 0.000*** 1.60 

Source: Own calculations. Data: Enterprise Survey Indicators.  
NB: +t-test of difference in means. p*<0.1, p**<0.05, p***<0.01. 

The percentage of manufacturing firms in the core identifying business licensing and permits 

as major constraints is 45 percent higher. On average, senior management has to spend more time 

in dealing with requirements of government regulation and the average number of visits or 

required meetings with tax officials is also higher. The percentage of manufacturing firms 

identifying taxes and tax administration as a major constraint is more than 20 and 40 percent 
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higher in the core, respectively. There is also a stronger perception of corruption in the core, 

measured as the percentage of manufacturing firms expected to pay informal payments or gifts to 

public officials or tax officials and to give gifts to obtain an operating license. All these indicators are 

about twice as high as in non-core regions. The perception of corruption is also higher in the core, 

but to a lesser extent.  Regarding finance, the percentage of manufacturing firms in the core with a 

line of credit or loans in the core is 20 percent higher. In addition, the share of manufacturing firms 

using banks to finance investments is more than 30 percent higher. Nevertheless, the perception of 

manufacturing firms regarding access to finance is more pessimistic in the core.  

2.3  Services Firms 

The analysis of services covers 7,847 firms which represent 19 percent of the overall sample 

(see Appendix 3). We dropped retail or wholesale trade firms and hotels and restaurants as these 

do not represent typical firms for which cross-border trade would be significant. Two-thirds of the 

remaining services firms focus on business services including IT services, telecommunications, 

accounting & finance, advertising & marketing, and other business services. Another third of the 

firms is in construction or transportation. On average, 48 percent of services firms are located in 

the core. Table 2 shows the indicators for services firms. Fewer indicators show a statistically 

significant difference between core and non-core regions, which might be due to the low number of 

observations for some indicators. 

Regarding firm characteristics, services firms in the core have a higher share of exports in sales 

than services firms in non-core regions. Export participation, on the other hand, does not show a 

significant difference. Contrary to the findings in manufacturing, this implies that the threshold of 

export participation might be lower, but differences in export intensity are more difficult to achieve 

in non-core regions. Other trade-related indicators show that the average time of inventory of the 

most important input is more than 20 days in the core compared to 12 days in non-core regions. 

While ownership variables show no significant difference, it is worth to point out the generally 

lower FDI share of services versus manufacturing firms. 

Unlike manufacturing firms, there seem to be no significant differences between core and non-

core regions with regard to technology. Regarding the workforce, the average number of 

permanent full-time employees is 70 percent in core-regions than non-core regions. The percentage 

of firms identifying labor regulations and labor skill levels as a major constraint is lower in the core 

for services firms.   
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Table 2: Services Firms in Core versus Non-core Regions 

  

Core 
Non-
core 

p-value+ 
Core/  

Non-
core 

Export and trade outcomes 

    Direct exports (% of sales) 4.7 3.2 0.156 1.49 

% of firms that export directly 11.3 9.0 0.338 1.25 

% of firms that use material inputs and/or supplies of foreign origin 36.6 25.2 0.470 1.45 

     Firm characteristics 
        

Age and ownership 
    Average age (years) 14.6 14.3 0.831 1.02 

Private domestic ownership (%) 92.4 92.3 0.953 1.00 

Private foreign ownership (%) 1.5 1.2 0.549 1.24 

          

Technology         

% of firms with internationally-recognized quality certification 14.4 16.7 0.553 0.86 

% of firms using technology licensed from foreign companies 4.1 4.1 0.974 1.02 

% of firms using their own website 48.6 51.6 0.668 0.94 

% of firms using email to communicate with clients/suppliers 72.3 74.5 0.710 0.97 

          

Workforce         

% of firms offering formal training 24.2 27.0 0.830 0.90 

Average number of seasonal/temporary, full-time employees 4.5 4.8 0.826 0.93 

Average number of permanent, full time employees 72.5 42.4 0.045** 1.71 
Average experience of the top manager working in the firm's sector 
(years) 15.1 15.6 0.644 0.97 

% of firms identifying labor regulations as a major constraint 19.7 27.1 0.282 0.73 

% of firms identifying labor skill level as a major constraint 31.5 49.3 0.009*** 0.64 

     

Investment Climate 

    Infrastructure     
 

  

Number of power outages in a typical month 6.6 3.9 0.006*** 1.68 

Duration of power outages (hours) 2.9 2.0 0.068* 1.42 

Value lost due to power outages (% of sales) 4.2 5.2 0.433 0.80 

Delay in obtaining an electrical connection (days) 71.5 17.4 0.073* 4.10 

Average electricity from a generator (%) 2.8 0.3 0.002*** 8.80 

Average number of incidents of water insufficiency in a typical month 4.4 4.9 0.674 0.89 

Delay in obtaining a water connection (days) 46.1 12.1 0.075* 3.80 

Delay in obtaining a mainline telephone connection (days) 15.1 12.4 0.381 1.22 
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Table 2, continued: Services Firms in Core versus Non-core Regions 

  

Core 
Non-
core 

p-value+ 
Core/  

Non-
core 

Investment Climate, continued 

    Transport and trade facilitation     
 

  

Average time to clear direct exports through customs (days) 5.4 7.3 0.316 0.74 

Average time to clear imports from customs (days) 12.0 17.2 0.301 0.70 

Average time of inventory of most important input (days) 20.1 11.5 0.027** 1.75 

% of firms identifying customs & trade regulations as a major constraint 15.0 18.5 0.510 0.81 

% of firms identifying transportation as a major constraint 19.0 19.8 0.847 0.96 

     Regulations and Tax     
 

  

Senior management time spent in dealing with requirements of 
government regulation (%) 

13.4 13.1 0.870 1.03 

Average number of visits or required meetings with tax officials 1.1 1.3 0.344 0.85 

% of firms identifying tax rates as major constraint 39.4 53.9 0.033** 0.73 

% of firms identifying tax administration as major constraint 28.1 43.9 0.025** 0.64 

      
 

  

Permits and Licenses     
 

  

Average time to obtain operating license (days) 31.2 41.9 0.336 0.74 

Average time to obtain import license (days) 14.3 22.2 0.123 0.65 

Average time to obtain construction-related permit (days) 104.4 75.1 0.194 1.39 

% of firms identifying business licensing and permits as major constraint 19.6 28.9 0.148 0.68 

      
 

  

Corruption     
 

  

% of firms expected to pay informal payment to public officials 18.7 14.3 0.309 1.31 

% of firms expected to give gifts to get an operating license 16.0 16.2 0.979 0.99 

% of firms expected to give gifts in meetings with tax officials 11.6 13.0 0.767 0.89 

% of firms expected to give gifts to secure a government contract 13.0 18.2 0.342 0.72 

% of firms identifying corruption as a major constraint 41.4 55.7 0.031** 0.74 

      
 

  

Access to Finance     
 

  

Finance from internal sources (%) 69.9 59.6 0.111 1.17 

Finance from banks (%) 19.0 23.1 0.445 0.82 

Finance from trade credit (%) 5.6 11.1 0.082* 0.51 

% of firms with line of credit or loans from financial institutions 41.7 36.8 0.443 1.13 

% of firms using banks to finance investments 24.1 27.7 0.581 0.87 

% of firms using banks to finance expenses 31.0 37.5 0.502 0.83 

% of firms identifying access to finance as a major constraint 26.8 32.6 0.405 0.82 

Source: Own calculations. Data: Enterprise Survey Indicators.  
NB: +t-test of difference in means. p*<0.1, p**<0.05, p***<0.01. 

Infrastructure-related indicators confirm the existence of congestion costs in agglomerations 

for services firms, especially with regards to electricity. The number and duration of power outages 

per month is higher in the core. Moreover, the time to obtain an electrical and water connection is 

almost four times as high for services firms in the core compared to firms in non-core regions. As a 

result, the percentage of services firms producing their electricity from a generator is almost 9 
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times higher for services in the core. Services firms show no significant locational differences with 

regard to permits.  

Surprisingly, the percentage of firms identifying taxes and tax administration as a major 

constraint is lower in the core.  There is also a stronger incidence of corruption in the core, which is 

only significant when measured as the percentage of services firms expected to pay informal 

payments to public officials. Regarding finance, a higher percentage of firms in non-core regions 

uses finance from trade credit, while services firm in the core tend to depend more strongly on 

internal sources, which seems surprising.  

2.4  Conclusions 

Overall, as expected we find that both manufacturing and services firms in the core have higher 

levels of export participation and higher shares of exported output than firms in non-core regions. 

For manufacturing firms, the differences in export participation are significant, while for services 

firms the significant results are for export intensity rather than participation. Manufacturing firms 

in core regions also make significantly greater use of imported inputs, a factor which may 

contribute to their productivity and thus export participation.  

We also find significant differences in the regional investment climate reported by firms 

operating in core versus non-core region. In this respect, some of the findings were surprising. 

Results from both manufacturing and services firms indicate a generally poorer investment climate 

in the core, suggesting the possible existence of congestions costs. On the other hand, the finding of 

greater access to finance (at least for manufacturing firms) and the potential of technology 

spillovers in the core may offset some of these congestion costs. 

The results suggest there may be different dynamics impacting export performance for firms in 

the core and firms outside it. Moreover, the fact that export performance is generally better in the 

core despite what is reported to be a worse investment climate indicates that other factors, such as 

first-order geography and the potential benefits of agglomeration, may play an important role. 
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3 Econometric Analysis 

In the following section, we examine the role of location for export participation using 

regression analysis. In particular, we study whether the determinants of exporting are different if 

firms are located in core versus non-core regions.8  

3.1  Econometric Model 

We follow the theoretical model of exporting of Roberts and Tybout (1997). A firm i’s export 

propensity at time t depends on a firm’s expected revenues R and costs c plus sunk entry costs of 

exporting, S: 

1Pr( 1) Pr( (1 )it it it itex R c S ex                                                                                                                      (1) 

where ex denotes an export dummy at the firm-level. Sunk entry costs of exporting, S, are 1 if a 

firm exported in period t-1 and 0, otherwise. In other words, a firm exports if expected profits π > 0. 

A firm’s expected profits π are affected by firm-level characteristics, regional characteristics, 

and agglomeration economies which can generate or lower revenues R and/or costs c. Equation (1) 

translates into: 

1Pr( 1) Pr( (1 ) 0)it it it rt rt itex firm reg agg S ex                                                                       (2) 

where subscript r designates regions, firm firm-level determinants of exporting, reg regional 

determinants of exporting, and agg agglomeration economies. 

Sunk entry costs of exporting S might explain a large part of export activity. Since our data 

sample only covers the most recent Enterprise Surveys for each country, we cannot capture sunk 

entry costs of exports by adding lagged exports as an explanatory firm-level variable. We propose 

an alternative way to account for sunk entry costs of exporting. We make the following 

assumptions:  

(i) Exporters that haven’t exported in the previous period (new exporters) export a share of 

their output that is below threshold ζ. Ruhl and Willis (2008) show for a sample of Colombian 

manufacturing firms between 1982 and 1986 that new firms export on average 3 to 4% of sales 

upon entry into the export market, while export intensity increases with every additional year 

exporters stay on the export market. Ma and Zhang (2008) show the distribution of export 

                                                        
8
 Besides location, we also take into account firm size. Results are shown in the Appendix. 
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intensities for new Chinese manufacturing exporters between 1999 and 2005. In 2005, 58% of 

domestic new exporters reported an export intensity of between 0 and 10%, while this percentage 

was 36% for foreign new exporters. Although these percentages were somewhat lower in the 

preceding years, at least a third of domestic new exporters and at least a quarter of foreign new 

exporters export 10% or less in their first year. We assume that a similar distribution holds for our 

sample. Given that the average export intensity of all direct exporters in our sample is 48.3%, this 

reflects that old exporters usually export a larger share of their sales. 

(ii) Firms that exported in the previous period and stop exporting now (exiting exporters) have 

an export intensity below threshold ζ. Using Colombian customs data from 1996 to 2005, Eaton, 

Eslava, Kugler, and Tybout (2007) find that almost half of all exporters did not export in the 

previous year, but their contribution to export revenues is extremely small and most new exporters 

leave the export market in the following year. While firms exiting the export market do not 

necessarily have to be new exporters, it is much more likely that firms with a smaller export 

intensity stop exporting as opposed to firms with a high export share. 

(iii)We relax the assumption that new exporters have to carry the whole burden of sunk costs 

upon entry into the export market. This assumption is in line with Eaton et al. (2007) who suggest 

that new exporters and their buyers undergo a period of learning about one another before locking 

in major exporting contracts. Surviving exporters typically start to export into a single foreign 

market and gradually expand into additional markets, suggesting that “the costs of “testing the 

waters” may be substantially less than the cost of locking in major exporting contracts” (Eaton et al., 

p. 17).  

We will attribute an export dummy to firms only that exceed a certain threshold ζ of export 

intensity. Assumptions (i) and (iii) ensure that applying a threshold ζ covers established exporters 

only that have paid the bulk of sunk entry costs, but not new exporters. Assumption (ii) makes sure 

that exiting exporters wouldn’t fall under the category exporter if their export intensity is below the 

threshold ζ. If all three assumptions hold, lagged exports – the measure for sunk entry costs – and 

the dependent variable would be identical. Since lagged exports would perfectly predict exports in 

such a case, lagged exports as a measure of sunk entry costs couldn’t be included into the 

regression analysis.  

Equation (2) then translates into: 

Pr( 1) Pr( 0)it it it rt rtex firm reg agg                                                                                              (3) 
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where 1itex   if a firm’s export share >= ζ and 0 otherwise. 

3.2  Empirical Specification 

We focus on the following equation: 

0i i r r c s iex firm reg agg D D                                                                                                     (4) 

where 0  designates the constant, 
cD

 
country fixed effects,

 sD
 
sector fixed effects, and 

i  the 

idiosyncratic error term.  

Following the literature on the firm-level determinants of exporting described above, we 

include firm size, firm age, foreign ownership, as well as measures of workers’ skills and 

productivity. This leads to the following version of equation (4): 

0 1 2 3 4 5 6ln ln ln lni i i i i i i

c r s i

ex emp age fdi comp labprod tech

D D D

      



      

   
                               (5) 

where rD
 
denotes region fixed effects. 

The firm-level indicators from the Enterprise Surveys Indicator Database combined with data 

from the Enterprise Analysis Unit9  are defined as follows: 

 emp = total number of permanent and temporary employees in logarithms, 

 age = years of operation in logarithms, 

 fdi = 1 if foreign private ownership >= 10% and 0 otherwise,  

 comp = average real compensation per worker (including wages, salaries and bonuses) 

in logarithms, 

 labprod = labor productivity defined as real value added per worker in logarithms, and 

 tech = iso + tech_for + website + email ∈ {0, 1, 2, 3, 4 }, where iso = 1 if firm owns 

internationally-recognized quality certification and 0 otherwise, tech_for = 1 if firm 

uses technology licensed from foreign firms and 0 otherwise, website = 1 if firm uses 

                                                        
9 We obtained compensation and value added data from Frederica Saliola and Murat Seker from the 
Enterprise Analysis Unit of the World Bank. Value added has been calculated by subtracting materials and 
energy costs from total value of sales. All local currencies have been converted into US dollars and deflated 
using a GDP deflator in USD (base year 2000). Exchange rates and GDP deflators have been obtained from the 
World Development Indicators. 



19 
 

own website to communicate with clients or suppliers, email = 1 if firm uses email to 

communicate with clients or suppliers. This technology indicator captures both worker 

skills and productivity. 

In a second step, we substitute regional determinants of exporting and agglomeration 

economies for regional dummies. Following the economic geography literature, we include 

variables related to investment climate, which yields the following equation: 

0 1 2 3 4 5 6

1 2 3 4 5

ln ln ln ln

ln ln ln

i i i i i i i

r r r r r

c s i

ex emp age fdi comp labprod tech

customs electr license credit corrup

D D

      

    



      

    

  

                               (6)      

where the regional determinants of exporting are defined as follows: 

 customs =  average number of days to clear imports from customs in logarithms by region 

 electr = hours of power outages per month in logarithms by region 

 license = average number of days to obtain either operating license, import license or 

construction-related permit in logarithms by region 

 credit = the percentage of firms with a credit line by region, and 

 corrup is the percentage of firms expected to pay informal payment to public officials by 

region.  

The calculation of these regional indicators is based on all firms in the sample, regardless of a 

firm’s specific industry.  We used weights provided by the Enterprise Analysis Unit to calculate 

regional averages. Note that we only include some regional determinants of exporting due to data 

limitations of our available regional investment climate indicators (see Tables 1 and 2). Thus, we 

only use one variable to capture infrastructure (electr), transport and trade facilitation (customs), 

permits and licenses (license), corruption (corrup), and access to finance (credit), respectively. We 

don’t capture regulation and tax, and by focusing on regional investment climate, it might be 

possible that we omit other regional determinants of exporting, e.g., related to average skills and 

productivity. However, we believe that these are indirectly captured by agglomeration economies. 

Finally, we include three types of regional agglomeration economies, namely (i) a region’s 

number of firms as percentage of a country’s total number of firms (agg_size), (ii) a region’s number 

of direct and indirect exporters as percentage of a country’s total number of direct and indirect 
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exporters (agg_ex), and (iii) a region’s number of firms within the same industry as percentage of a 

country’s total number of firms within the same industry (agg_ind).10  

The first effect refers to urbanization economies that are not industry-specific and, thus, 

capture spillovers due to a geographical concentration of different economic activities.11 While the 

second measure also covers different industries and, strictly speaking, can be considered an 

alternative measure of urbanization economies, we will refer to it as export spillovers in the 

following. The third measure captures localization economies due to a geographical concentration of 

firms in the same industry in an agglomeration.  

This leads to the following equation: 

0 1 2 3 4 5 6

1 2 3 4 5

1 2 3

ln ln ln ln

ln ln ln

_ _ _

i i i i i i i

r r r r r

r r r c i

ex emp age fdi comp labprod tech

customs electr license credit corrup

agg size agg ex agg ind D

      

    

   

      

    

    

                               (7)      

We run three types of estimations: (i) on the whole sample, (ii) on core regions only as defined 

above, and (iii) on non-core regions only. This allows us to detect how the firm-level determinants 

of exporting change if firms are located in core versus non-core regions. We would hypothesize that 

traditional firm-level characteristics matter less for firms located in core regions, since a firm’s 

business environment will explain a larger share of a firm’s export behavior. That is, we expect 

smaller regression coefficients in the specifications where only core regions are included. 

We apply a threshold ζ of export intensity to define exporters as follows: 

ex = 1 if a firm’s export share >= ζ =10% and 0 otherwise 

where export share is defined as a firm’s direct exports as percentage of sales. 

This threshold not only serves as an alternative way to deal with sunk entry costs due to the 

unavailability of lagged export data (see section 3.1), but also lowers the risk of occasional 

exporters biasing the results. Moreover, we include only direct exporters in our analysis.  

Due to the different nature of manufacturing and services firms, we focus on manufacturing 

firms in section 3.3 and on services firms in section 3.4. 

                                                        
10

 Using number of firms instead would only take into account absolute differences, whereas our study is 
concerned with relative differences in regional sizes. Moreover, the database has only stratified the survey 
sample across regions within a country, but not across countries. 
11

 The literature typically adds GDP or population by region firms to capture urbanization effects. 
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3.3  Regression Results: Manufacturing Firms 

In the following, we estimate a probit model as described in equation (5). All specifications are 

robust to heteroscedasticity and include sector and region fixed effects. We cluster standard errors 

at the regional level to allow for the possibility that εi are correlated across firms within regions.  

The summary statistics are shown in Table 3. The estimation results for manufacturing firms are 

shown in Table 4. Columns 1 to 4 show the results for all firms, columns 5 to 8 for firms in core 

regions only, and columns 9 to 12 for firms in non-core regions only.  

For each of these three groups we run four specifications: (i) firm-level determinants of 

exporting plus country, region and sector fixed effects as specified in equation (5); (ii) firm-level 

and regional determinants of exporting plus country and sector fixed effects as specified in 

equation (6); (iii) firm-level determinants of exporting and agglomeration economies only plus 

country fixed effects; and (iv) firm-level and regional determinants of exporting including 

agglomeration economies plus country fixed effects as specified in equation (7). 

Table 3: Summary Statistics, Manufacturing Firms 

Variable Obs Mean Std. Dev. Min Max 

exi 32,822 0.2106 0.4077 0 1 

lnempli 32,450 3.7715 1.4741 0 9.6486 

lnagei 31,726 2.6041 0.8294 0 4.6052 

fdii 32,050 0.1267 0.3327 0 1 

lncompi 23,462 10.7537 2.4284 1.4296 22.9045 

lnlabprodi 20,194 9.2007 2.4292 -5.7290 23.0243 

techi 33,113 1.2692 1.1646 0 4 

lncustomsr 20,746 2.2223 0.7737 0 4.1961 

lnoutager 21,367 2.3812 1.4303 -2.6159 6.3783 

lnlicenser 21,247 3.3751 0.8265 0.6931 5.8278 

creditr 21,532 38.1190 22.2430 0 100 

corrupr 21,249 27.1025 23.3974 0 100 

agg_sizer 33,113 28.1909 23.7120 0.0755 92.8144 

agg_exr 33,113 29.5764 26.7155 0 100 

agg_indr 33,113 32.1621 26.1553 0.2747 100 

 

In a first step, we focus on the overall sample, regardless of firm location (columns 1 to 4). 

Regarding firm-level determinants of exporting, employment, FDI, labor productivity and 

technology increase a firm’s propensity of exporting, which is significant across all specifications. 

Age seems to have a negative effect on a firm’s propensity to export, but is only significant in one 



22 
 

specification.  Compensation per worker has no significant effect. Regarding location, all firm-level 

determinants of exporting seem to matter more for firms located in non-core regions. This implies 

that other non-firm-level determinants of exporting, e.g. related to the investment climate, explain a 

bigger share of export behavior in the core. 

Regarding the regional determinants of exporting (columns 2 and 4), all variables show the 

expected signs. A region’s longer waiting time to clear imports at customs, a longer monthly 

duration of power outages, a longer waiting time to obtain licenses and corruption have a negative 

coefficient sign, while a region’s percentage of firms with a credit line shows a positive one. 

However, only the customs and electricity variables are significant.  

Finally, we focus on the agglomeration economies (columns 3 and 4). Urbanization economies 

(i.e. an agglomeration of firms of all types) appear to hamper the probability of exporting, while 

localization economies (i.e. an agglomeration of firms in the same industry) as well as an 

agglomeration of others exporters encourages exporting. The negative effect of general 

agglomeration may indicate the presence of congestion costs, while the positive results on other 

types of agglomeration suggests the possibility of industry and export spillovers.  

In a second step, we focus on the effect of firm location on the determinants of exporting. 

Columns 5 to 8 report the results for firms located in core regions, while columns 9 to 12 show the 

results for firms located in non-core regions. Firm-level determinants, agglomeration economies 

and some regional determinants confirm the results for the whole sample. Some firm-level 

coefficients tend to be larger in non-core regions, especially FDI, but also firm size and labor 

productivity.  

Interestingly and in line with these findings, the coefficients of regional determinants are 

larger and more significant for firms located in core regions. That is, the investment climate has a 

stronger influence on a firm’s propensity of exporting for firms located in the core as opposed to 

non-core regions (columns 6 and 10). In fact, only access to finance plays a role in non-core regions. 

Analogously, urbanization economies and export spillovers are larger in the core than in non-core 

regions. 
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Table 4: Probit Regressions, Manufacturing Firms 

Dependent variable:  
exi 

All regions Core regions Non-core regions 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

lnempi 

 
lnagei 

 
fdii 
 
lncompi 
 
lnlabprodi 
 
lntechi 
 
lncustomsr 
 
lnelectrr 
 
lnlicenser 
 
creditr 
 
corrupr 
 
agg_sizer 
 
agg_exr 
 
agg_indr 
 
constanti 
 

0.3147*** 0.3322*** 0.3084*** 0.3260*** 
(0.000) (0.000) (0.000) (0.000) 
-0.0247 -0.0210 -0.0379* -0.0203 
(0.217) (0.303) (0.060) (0.348) 
0.4475*** 0.4971*** 0.4208*** 0.4669*** 
(0.000) (0.000) (0.000) (0.000) 
0.0231 0.0130 0.0217 0.0176 
(0.138) (0.476) (0.181) (0.332) 
0.0770*** 0.0642*** 0.0512*** 0.0397** 
(0.000) (0.000) (0.000) (0.015) 
0.3033*** 0.2389*** 0.2731*** 0.2266*** 
(0.000) (0.000) (0.000) (0.000) 
 -0.1209**  -0.0498 
 (0.040)  (0.341) 
 -0.0327  -0.0482* 
 (0.364)  (0.096) 
 -0.0401  -0.0283 
 (0.358)  (0.477) 
 0.0035  -0.0002 
 (0.103)  (0.908) 
 -0.0020  -0.0015 
 (0.439)  (0.490) 
  -0.0333*** -0.0265*** 
  (0.000) (0.000) 
  0.0268*** 0.0220*** 
  (0.000) (0.000) 
  0.0042* 0.0018 
  (0.075) (0.482) 
-2.4532*** -2.8536*** -3.3211*** -2.8582*** 
(0.000) (0.000) (0.000) (0.000) 

0.3093*** 0.3200*** 0.3090*** 0.3184*** 
(0.000) (0.000) (0.000) (0.000) 
0.0037 0.0205 -0.0087 0.0069 
(0.891) (0.458) (0.775) (0.830) 
0.3461*** 0.4148*** 0.3334*** 0.3807*** 
(0.000) (0.000) (0.000) (0.000) 
0.0163 0.0049 0.0168 0.0155 
(0.470) (0.844) (0.486) (0.545) 
0.0613*** 0.0677*** 0.0384* 0.0379 
(0.006) (0.009) (0.090) (0.155) 
0.2777*** 0.2503*** 0.2631*** 0.2383*** 
(0.000) (0.000) (0.000) (0.000) 
 -0.6810***  -3.6014*** 
 (0.005)  (0.000) 
 -0.0415  1.0238*** 
 (0.137)  (0.000) 
 -1.3078***  1.1352*** 
 (0.000)  (0.000) 
 0.0342***  0.0407*** 
 (0.000)  (0.000) 
 -0.0106**  0.0506*** 
 (0.013)  (0.000) 
  -0.0301 -0.2386*** 
  (0.125) (0.000) 
  0.0157 0.1323*** 
  (0.294) (0.000) 
  0.0045 0.0027 
  (0.182) (0.483) 
-3.0385*** 1.9384* -2.2711** 3.1224*** 
(0.000) (0.061) (0.019) (0.000) 

0.3187*** 0.3353*** 0.3094*** 0.3388*** 
(0.000) (0.000) (0.000) (0.000) 
-0.0509* -0.0368 -0.0564** -0.0342 
(0.079) (0.198) (0.039) (0.247) 
0.5957*** 0.5921*** 0.5338*** 0.5911*** 
(0.000) (0.000) (0.000) (0.000) 
0.0312 0.0281 0.0275 0.0302 
(0.137) (0.265) (0.160) (0.220) 
0.0903*** 0.0617*** 0.0582*** 0.0410* 
(0.000) (0.003) (0.000) (0.055) 
0.3265*** 0.2426*** 0.2833*** 0.2279*** 
(0.000) (0.000) (0.000) (0.000) 
 -0.0361  0.0058 
 (0.578)  (0.897) 
 -0.0215  0.0102 
 (0.622)  (0.801) 
 0.0130  -0.0092 
 (0.795)  (0.810) 
 0.0037*  -0.0015 
 (0.059)  (0.451) 
 -0.0031  -0.0000 
 (0.315)  (0.990) 
  -0.0604*** -0.0540*** 
  (0.000) (0.000) 
  0.0483*** 0.0314*** 
  (0.000) (0.000) 
  0.0061* 0.0027 
  (0.078) (0.379) 
-3.9357*** -3.2019*** -1.9198*** -2.5363*** 
(0.000) (0.000) (0.005) (0.000) 

Country fixed effects 
Region fixed effects 
Sector fixed effects 
McFadden’s adjusted 
pseudo R-squared 

Yes Yes Yes Yes 
Yes No No No 
Yes Yes No No 
 
0.291 0.268 0.297 0.262 
16,976 12,056 18,353 12,056 

Yes Yes Yes Yes 
Yes No No No 
Yes Yes No No 
 
0.272 0.264 0.261 0.249 
7,868 6,046 7,868 6,046 

Yes Yes Yes Yes 
Yes No No No 
Yes Yes No No 
 
0.306 0.275 0.323 0.273 
9,108 5,981 10,312 5,981 Observations 

 
Note: *<0.1, p**<0.05, p***<0.01 (p-values in parentheses). Standard errors are clustered at the regional level. 
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Appendices 5 to 7 report the regression results by firm size, where large firms are firms with at 

least 100 employees, medium firms are firms with 20 to 99 employees, and small firms are firms 

with less than 20 employees. We will not go into detail here, but simply point out some interesting 

findings. (i) Firm-level determinants seem to matter more for smaller firms. That is, the coefficient 

signs of firm-level determinants of exporting are larger for medium and small firms and smaller for 

large firms. This is in line with observations of greater variation in productivity performance across 

small firms. (ii) Most firm-level determinants are more important in non-core regions, in particular 

FDI ownership. (iii) Urbanization economies show a significant negative association with exporting 

across all firm sizes in all locations, except for medium-sized firms in the core. This negative effect 

is stronger for large firms. (iv) We detect positive export spillovers across all firm sizes in all 

locations, except for medium-sized firms in the core. This positive effect is strongest for medium-

sized firms. (v) Localization economies no longer matter for exporting when we control for firm 

size. (vi) Regional determinants do not appear to have any clear impact related to firm size. 

3.4  Regression Results: Services Firms 

We repeat the exercise above for services firms only. As compensation per worker and labor 

productivity are only available for manufacturing firms, we cannot include these measures. 

Summary statistics are shown in Table 5, with the regression results shown in Table 6. First, we 

focus on the overall sample in columns 1 to 4. As expected, employment, FDI, and technology 

increase a firm’s propensity to export, which is significant across all specifications. Age shows no 

effect on a firm’s propensity to export. Again, all firm-level determinants of exporting seem to 

matter more for firms located in non-core regions, which is particularly strong for FDI.  

Regarding the regional determinants of exporting (columns 2 and 4), the coefficient signs are 

mostly as expected, but none of these effects is significant. That is, regional determinants seem to 

matter less for services firms than they do for manufacturing firms. Finally, we focus on 

agglomeration economies (columns 3 and 4). Urbanization economies reduce the likelihood of 

exporting, whereas export spillovers increase it, confirming the results for manufacturing firms.  

Localization economies show a positive impact in column 4. 

In a second step, we focus on the role of firm location on the determinants of exporting. Firm-

level determinants and agglomeration economies confirm the results of the overall sample in terms 

of coefficient sign and significance. The coefficients of firm-level determinants are larger for 

services firms located in non-core regions, and this difference is larger compared to the 
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manufacturing firm sample. As in the manufacturing sample, agglomeration economies seem to be 

larger in the core.  

Table 5: Summary Statistics, Services Firms 

Variable Obs Mean Std. Dev. Min Max 

exi 5,268 0.0786 0.2691 0 1 

lnempli 5,073 3.4509 1.4482 0 10.1075 

lnagei 5,248 2.3347 0.8359 0 4.6052 

fdii 5,173 0.1170 0.3214 0 1 

techi 5,322 1.1469 1.0568 0 4 

lncustomsr 3,246 2.3345 0.8063 0 4.1961 

lnoutager 3,441 2.2134 1.4052 -2.6159 6.3783 

lnlicenser 3,407 3.4647 0.7524 0.6931 5.8278 

creditr 3,468 39.8169 22.9619 0 100 

corrupr 3,379 22.6259 19.9234 0 100 

agg_sizer 5,322 29.1557 26.8645 0.1511 92.8144 

agg_exr 5,322 29.5193 29.1430 0 100 

agg_indr 5,322 31.8127 28.5548 0.3247 100 

 

Regarding regional determinants, the coefficient signs are somewhat ambiguous. Almost none 

of these effects are significant in non-core regions. In core regions, only credit and corruption show 

the expected coefficient signs, while customs, electricity and license show inverse effects. We 

believe that these inverse signs reflect an endogeneity problem – that is, services firms that are 

located in regions with higher congestion costs (urban agglomerations) are more likely to export. 

As in the manufacturing sample, regional determinants matter more for firms in core regions.  

Appendices 8 to 10 report the regression results by firm size. Many variables now show 

ambiguous results. Due to the low number of observations, the results should be interpreted with 

caution.  
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Table 6: Probit Regressions, Services Firm 

Dependent variable:  
exi 

All regions Core regions Non-core regions 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

lnempi 

 
lnagei 

 
fdii 
 
lntechi 
 
lncustomsr 
 
lnelectrr 
 
lnlicenser 
 
creditr 
 
corrupr 
 
agg_sizer 
 
agg_exr 
 
agg_indr 
 
constanti 

0.1190*** 0.1173*** 0.0981*** 0.1085*** 
(0.000) (0.000) (0.000) (0.000) 
0.0366 0.0094 0.0192 0.0178 
(0.464) (0.855) (0.638) (0.730) 
0.5053*** 0.4320*** 0.5531*** 0.4141*** 
(0.000) (0.000) (0.000) (0.000) 
0.2802*** 0.2942*** 0.2419*** 0.2871*** 
(0.000) (0.000) (0.000) (0.000) 
 -0.1028  -0.0851 
 (0.133)  (0.241) 
 -0.0304  -0.0245 
 (0.439)  (0.534) 
 0.0092  -0.0431 
 (0.880)  (0.499) 
 0.0041  0.0018 
 (0.183)  (0.539) 
 -0.0001  -0.0015 
 (0.983)  (0.735) 
  -0.0177** -0.0213*** 
  (0.032) (0.009) 
  0.0255*** 0.0201*** 
  (0.000) (0.000) 
  -0.0022 0.0068* 
  (0.722) (0.098) 
-1.9801*** -1.2534*** -2.3215*** -1.3692*** 
(0.000) (0.006) (0.000) (0.002) 

0.0936** 0.0958** 0.0896** 0.0944** 
(0.011) (0.021) (0.012) (0.023) 
0.0160 0.0008 0.0130 -0.0001 
(0.771) (0.990) (0.807) (0.998) 
0.3515*** 0.1624* 0.3820*** 0.1559* 
(0.002) (0.051) (0.001) (0.061) 
0.2629*** 0.3117*** 0.2555*** 0.3100*** 
(0.000) (0.000) (0.000) (0.000) 
 2.9066***  9.4009*** 
 (0.000)  (0.000) 
 -0.0587  1.1119*** 
 (0.356)  (0.000) 
 2.3899***  8.1948*** 
 (0.000)  (0.000) 
 0.0692***  0.1797*** 
 (0.001)  (0.000) 
 -0.0870***  -0.2046*** 
 (0.000)  (0.000) 
  -0.0259 -0.2097*** 
  (0.258) (0.000) 
  0.0365** 0.0589*** 
  (0.028) (0.000) 
  -0.0128 0.1986*** 
  (0.647) (0.000) 
-1.8491*** -10.9720*** -1.5225* -50.9660 
(0.000) (0.000) (0.072) (.) 

0.1945*** 0.1746*** 0.1338*** 0.1618*** 
(0.001) (0.001) (0.001) (0.002) 
0.0992 0.0903 0.0891 0.0789 
(0.358) (0.356) (0.266) (0.436) 
1.1511*** 1.0963*** 0.9305*** 1.1334*** 
(0.000) (0.000) (0.000) (0.000) 
0.3132*** 0.2828*** 0.2837*** 0.3067*** 
(0.001) (0.000) (0.000) (0.000) 
 -0.2533**  -0.1877* 
 (0.020)  (0.081) 
 -0.0641  -0.0173 
 (0.377)  (0.811) 
 0.0183  -0.0187 
 (0.836)  (0.833) 
 0.0012  -0.0033 
 (0.724)  (0.322) 
 0.0010  -0.0005 
 (0.848)  (0.924) 
  -0.0397** -0.0269 
  (0.011) (0.132) 
  0.0480*** 0.0343*** 
  (0.000) (0.003) 
  0.0063 0.0140* 
  (0.454) (0.054) 
-1.9454*** -1.6475** -3.3945*** -3.2957*** 
(0.000) (0.041) (0.000) (0.000) 

Country fixed effects 
Region fixed effects 
Sector fixed effects 
McFadden’s adjusted 
pseudo R-squared 

Yes Yes Yes Yes 
Yes No No No 
Yes Yes No No 
 
0.068 0.103 0.143 0.111 
3,067 2,721 4,388 2,721 

Yes Yes Yes Yes 
Yes No No No 
Yes Yes No No 
 
0.090 0.085 0.094 0.085 
2,047 1,436 2,087 1,436 

Yes Yes Yes Yes 
Yes No No No 
Yes Yes No No 
 
0.039 0.085 0.161 0.090 
1,020 1,095 2,007 1,095 Observations 

 
Note: *<0.1, p**<0.05, p***<0.01 (p-values in parentheses). Standard errors are clustered at the regional level. 
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4 Conclusions 

In this paper, we addressed the following three research questions: (i) Are there significant 

differences in export participation and performance and in the perceived investment climate for 

exporting in core versus non-core regions? (ii) What is the effect of regional determinants, 

including the investment climate and agglomeration economies on exporting behavior? (iii) Do the 

determinants of exporting have a differential effect if firms are located in core versus non-core 

regions? We used a cross-section covering more than 40,000 manufacturing and services firms in 

79 developing countries.  

We find that the average share of exporting firms is higher in core regions for manufacturing 

firms, while there is no significant difference in export intensity. This finding is important as it 

suggests that the difference lies in export participation, but once the threshold of export 

participation is reached, there is no difference in the experiences of firms in core versus non-core 

regions. In services, export participation, on the other hand, does not show a significant difference 

between core versus non-core regions. Contrary to the findings in manufacturing, this implies that 

the threshold of export participation might be lower, but differences in export intensity are more 

difficult to achieve in non-core regions.  

Our econometric findings affirm the importance of firm-specific characteristics in determining 

export performance. But they also highlight the role of locational factors, including the investment 

climate, but most importantly the role of agglomeration.  

Regarding regional determinants of exporting, our overall results for manufacturing firms 

show that only customs and electricity are determinants of export participation, while all regional 

determinants are significant in the core and mostly show the expected signs. The regional 

determinants for services firms are somewhat ambiguous. While the signs are mostly as expected in 

the overall sample and in non-core regions, almost none of these effects is significant, suggesting 

that regional determinants are less important for services firms. In core regions, only credit and 

corruption show the expected coefficient signs. 

We also included three measures on agglomeration economies, namely urbanization and 

localization economies and export spillovers. Urbanization economies appear to reduce the 

likelihood of exporting, across virtually all firm sizes and locations, whereas export spillovers 



28 
 

increase it – this holds for both manufacturing and services firms.  Localization economies tend to 

be positive for manufacturing and services firms, but are less significant.  

Regarding firm location, our findings for manufacturing and services firms confirm that firm-

level determinants of exporting seem to matter more for firms located in non-core regions. This 

implies that other non-firm-level determinants of exporting – i.e. related to the investment climate, 

explain a bigger share of export behavior in the core. As a result, both regional determinants of 

exporting and agglomeration economies play a larger role in core regions for both manufacturing 

and services firms.  

While these results present just a broad cross-country picture, the findings may be of use in 

considering policy interventions to promote trade or regional development. First, the fact that firms 

in core regions are more likely to export despite the what appear to be significant congestion costs 

suggests that interventions to improve the investment climate in the core are likely to have a much 

bigger impact than interventions in non-core regions, where firm-specific characteristics are of 

greater importance. This is particularly true for services firms.  

Second, the importance of export spillovers and of localization economies highlights the 

potential value of efforts to remove barriers to natural agglomeration both in core and non-core 

regions, for example through investments in infrastructure, the provision of social services, and 

regional integration arrangements. Third, efforts to address the investment climate should be 

targeted to ensuring broad access to finance and improving hard and soft trade infrastructure (e.g. 

customs and electricity) – again, the impacts on exports are likely to be greater if these are targeted 

first in the core.  

Finally, expanding export participation of smaller firms, particularly those based outside the 

core, is likely to require interventions that address firm-level competitiveness, for example 

targeting management skills and access to finance.  
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Appendix 1: Number of Firms and Regions by Country 

Country Sur-
vey 
year 

Total 
no. 
of 
firms 

No. 
of 
mfg. 
firms 

No. 
of 
serv. 
firms 

No. 
of 
reg. 

  

Country Sur-
vey 
year 

Total 
no. of 
firms 

No. of 
mfg. 
firms 

No. of 
serv. 
firms 

No. 
of 
reg. 

Afghanistan 2008 535 119 253 6   Laos 2009 360 143 204 4 

Albania 2007 304 110 164 8   Latvia 2009 271 89 154 6 

Algeria 2007 600 385 174 11   Liberia 2009 150 73 74 3 

Angola 2006 425 271 142 3   Lithuania 2009 276 104 139 4 

Argentina 2006 1,063 746 293 4   Madagascar 2009 445 204 215 4 

Armenia 2009 374 115 230 4   Malawi 2009 150 70 69 3 

Azerbaijan 2009 380 118 228 4   Malaysia 2007 1,115 1,115 0 6 

Bangladesh 2007 1,504 1,276 153 6   Mali 2007 490 301 189 4 

Belarus 2008 273 104 151 7   Mauritius 2009 398 183 192 6 

Benin 2009 150 50 93 3   Mexico 2006 1,480 1,161 289 8 

Bhutan 2009 250 87 98 4   Moldova 2009 363 108 213 4 

Bolivia 2006 613 409 158 3   Mongolia 2009 362 130 175 5 

Brazil 2009 1,802 1,342 440 15   Montenegro 2009 116 37 75 3 

Bulgaria 2009 288 96 174 6   Morocco 2007 658 457 141 4 

Cambodia 2007 502 134 281 5   Mozambique 2007 479 341 132 4 

Cameroon 2009 363 116 233 3   Nepal 2009 368 128 239 3 

Capeverde 2009 156 65 71 3   Nigeria 2007 1,891 948 752 11 

Chile 2006 1,017 697 285 5   Pakistan 2007 935 783 151 13 

China 2003 3,948 2,629 1,319 23   Peru 2006 632 361 251 3 

Colombia 2006 1,000 649 269 4   Philippines 2009 1,326 957 344 5 

Cote d'Ivoire 2009 526 193 318 3   Poland 2009 455 158 249 6 

Croatia 2007 633 411 189 6   Romania 2009 541 184 299 8 

Dem. Rep. Congo 2006 340 192 138 4   Russia 2009 1,004 706 240 7 

Ecuador 2006 658 394 244 3   Senegal 2007 506 259 244 4 

Egypt 2008 1,530 1,141 325 25   Serbia 2009 388 136 208 6 

Eritrea 2009 179 99 74 3   South Africa 2007 937 680 242 4 

Estonia 2009 273 90 145 5   Srilanka 2004 452 451 0 15 

Ethiopia 2006 484 359 119 15   Swaziland 2006 307 106 169 3 
Former 
Yugoslavia 2009 366 122 199 4   Tajikistan 2008 360 115 189 4 

Gabon 2009 179 37 138 3   Tanzania 2006 419 286 117 4 

Georgia 2008 373 125 193 6   Thailand 2006 1,043 1,043 0 7 

Ghana 2007 494 292 201 4   Turkey 2008 1,152 903 236 5 

Honduras 2006 436 263 119 3   Uganda 2006 563 334 205 5 

India 2006 4,234 2,218 1,949 16   Ukraine 2008 851 581 245 5 

Indonesia 2009 1,444 1,157 257 9   Uzbekistan 2008 366 121 208 3 

Jordan 2006 503 353 116 3   Venezuela 2006 500 283 180 3 

Kazakhstan 2009 544 184 295 5   Vietnam 2009 1,053 782 216 5 

Kenya 2007 657 396 206 4   Yemen 2010 477 244 227 6 

Kosovo 2009 270 103 134 7   Zambia 2007 484 304 176 4 

Kyrgyzstan 2009 235 97 108 5   TOTAL   54,028 33,113 18,324 467 
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Appendix 2: Core Regions 

Country Core Regions 
  

Country Core Regions 

Afghanistan Kabul   Laos Vientiane Capital 

Albania Tirana   Latvia Riga 

Algeria Alger   Liberia Montserrado 

Angola Lunada   Lithuania Vilniaus 

Argentina Buenos Aires   Madagascar Antananarivo 

Armenia Yerevan   Malawi Southern 

Azerbaijan Baku & Apsheronski   Malaysia Central 

Bangladesh Dhaka   Mali Bamako 

Belarus Grodnenskaya, Minsk   Mauritius Port Louis 

Benin Cotonou   Mexico Mexico Df 

Bhutan Phuentsholing   Moldova Centre 

Bolivia La Paz   Mongolia Ulaanbaatar Capital City 

Brazil São Paulo, Rio de Janeiro   Montenegro Centre And South 

Bulgaria Yuzhen Tsentralen, 
Yugozapaden 

  Morocco Casablanca 

Cambodia Phnom Penh   Mozambique Maputo 

Cameroon Douala   Nepal Central 

Capeverde Santiago   Nigeria Lagos 

Chile Santiago   Pakistan Karachi 

China Guang Zhou, Tianjin, 
Chengdu, Beijing, Shanghai 

  Peru Lima 

Colombia Bogota   Philippines National Capital Region 
(excl. Manila), Manila 

Cote d'Ivoire Abidjan   Poland Central Region 

Croatia Zagreb and Surroundings   Romania Bucharest-Ilfov 

Democratic Republic 
Congo 

Kinshasa   Russia Central 

Ecuador Pichincha   Senegal Dakar 

Egypt Cairo   Serbia Belgrade 

Eritrea Maekel   South Africa Johannesburg 

Estonia North-Estonia   Srilanka Gampana 

Ethiopia Addis Ababa   Swaziland Matsapha, Manzini 

Former Yugoslavia Skopje Region   Tajikistan Capital (Dushanbe) 

Gabon Libreville   Tanzania Dar Es Salaam 

Georgia Tbilissi   Thailand Bangkok And Vicinity 

Ghana Accra-Temin   Turkey Marmara 

Honduras Tegucigalpa   Uganda Kampala 

India Maharashtra, Karnataka, 
Tamil Nadu, Gujarat 

  Ukraine North, Kiev 

Indonesia Jawa Barat, Dki Jakarta   Uzbekistan Samarkandskaya 

Jordan Amman   Venezuela Caracas 

Kazakhstan South   Vietnam South East 

Kenya Nairobi   Yemen Sana’A 

Kosovo Prishtine   Zambia Lusaka 

Kyrgyzstan Bishkek       
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Appendix 3: Number of Total Firms and Core Firms by Sector 

Sector No. of 
firms 

% 
distrib.  

% distrib. 
by broad 

sector 

No. of 
firms in 

core 

% of 
firms in 

core 

Manufacturing 33,113 80.8% 100.0% 14,581 44.0% 

Textiles 2,916 7.1% 8.8% 1,344 46.1% 

Leather 635 1.6% 1.9% 385 60.6% 

Garments 5,056 12.3% 15.3% 2,478 49.0% 

Food 6,230 15.2% 18.8% 2,409 38.7% 

Metals and machinery 4,259 10.4% 12.9% 1,696 39.8% 

Electronics 1,917 4.7% 5.8% 790 41.2% 

Chemicals and pharmaceuticals 2,755 6.7% 8.3% 1,361 49.4% 

Wood and furniture 956 2.3% 2.9% 289 30.2% 

Non-metallic and plastic materials 2,880 7.0% 8.7% 1,085 37.7% 

Auto and auto components 1,122 2.7% 3.4% 407 36.3% 

Other manufacturing 4,387 10.7% 13.2% 2,337 53.3% 

Services 7,847 19.2% 100.0% 3,797 48.4% 

Business services* 5,322 13.0% 67.8% 2,693 50.6% 

Other: Construction, Transportation, etc. 2,525 6.2% 32.2% 1,104 43.7% 

TOTAL 40,960 100.0%   18,378 44.9% 

 
*Business services include IT services, telecommunications, accounting & finance, advertising & marketing, 

and other business services. 

 

 
 
 

Appendix 4: Number of Total and Core Firms by Firm Size 

Firm size No. of 
firms 

% 
distrib. 

No. of 
firms in 

core 

% of 
firms in 

core 

Small (< 20 employees) 15,369 37.5% 6,541 42.6% 

Medium (20-99 employees) 14,268 34.8% 6,574 46.1% 

Large (>= 100 employees) 10,732 26.2% 5,048 47.0% 

Unknown 591 1.4% 215 36.4% 

TOTAL 40,960 100.0% 18,378 44.9% 
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Appendix 5: Regression Results, Large Manufacturing Firms 

Dependent variable:  
exi 

All regions Core regions Non-core regions 

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

lnempi 

 
lnagei 

 
fdii 
 
lncompi 
 
lnlabprodi 
 
lntechi 
 
lncustomsr 
 
lnelectrr 
 
lnlicenser 
 
creditr 
 
corrupr 
 
agg_sizer 
 
agg_exr 
 
agg_indr 
 
constanti 
 

0.1431*** 0.2331*** 
(0.000) (0.000) 
-0.0356 -0.0259 
(0.318) (0.491) 
0.4486*** 0.4864*** 
(0.000) (0.000) 
0.0616*** 0.0407 
(0.010) (0.103) 
-0.0005 -0.0129 
(0.980) (0.607) 
0.2519*** 0.1391*** 
(0.000) (0.000) 
 0.0246 
 (0.792) 
 -0.0433 
 (0.341) 
 -0.0420 
 (0.507) 
 0.0027 
 (0.329) 
 -0.0001 
 (0.983) 
 -0.0322*** 
 (0.000) 
 0.0218*** 
 (0.000) 
 0.0069 
 (0.111) 
-1.8057*** -2.5332*** 
(0.000) (0.002) 

0.1273*** 0.2268*** 
(0.007) (0.000) 
0.0354 0.0095 
(0.414) (0.876) 
0.3945*** 0.4119*** 
(0.000) (0.000) 
0.0650* 0.0676 
(0.071) (0.121) 
-0.0585** -0.0872** 
(0.046) (0.034) 
0.2368*** 0.1568*** 
(0.000) (0.006) 
 -2.6800*** 
 (0.000) 
 1.7406*** 
 (0.000) 
 3.7331*** 
 (0.000) 
 0.0702*** 
 (0.000) 
 0.0027 
 (0.835) 
 -0.3296*** 
 (0.000) 
 0.1390*** 
 (0.000) 
 0.0118 
 (0.122) 
-1.4950*** -1.7385* 
(0.003) (0.070) 

0.1614*** 0.2498*** 
(0.000) (0.000) 
-0.0932* -0.0528 
(0.074) (0.265) 
0.5257*** 0.5896*** 
(0.000) (0.000) 
0.0629* 0.0435 
(0.055) (0.196) 
0.0412 0.0226 
(0.125) (0.459) 
0.2693*** 0.1578*** 
(0.000) (0.008) 
 0.1244 
 (0.162) 
 0.0525 
 (0.334) 
 -0.0253 
 (0.723) 
 0.0052* 
 (0.072) 
 0.0018 
 (0.701) 
 -0.0450*** 
 (0.000) 
 0.0290*** 
 (0.001) 
 0.0035 
 (0.415) 
-1.3280*** -3.4023*** 
(0.002) (0.000) 

Country fixed effects 
Region fixed effects 
Sector fixed effects 
McFadden’s adjusted 
pseudo R-squared 

Yes Yes 
Yes No 
Yes No 
 
0.114 0.104 
3,810 2,787 

Yes Yes 
Yes No 
Yes No 
 
0.129 0.107 
1,746 1,304 

Yes Yes 
Yes No 
Yes No 
 
0.097 0.101 
2,064 1,469 Observations 

 
Note: *<0.1, p**<0.05, p***<0.01 (p-values in parentheses). Large: >= 100 employees.  

Standard errors are clustered at the regional level. 
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Appendix 6: Regression Results, Medium Manufacturing Firms 

Dependent variable:  
exi 

All regions Core regions Non-core regions 

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

lnempi 

 
lnagei 

 
fdii 
 
lncompi 
 
lnlabprodi 
 
lntechi 
 
lncustomsr 
 
lnelectrr 
 
lnlicenser 
 
creditr 
 
corrupr 
 
agg_sizer 
 
agg_exr 
 
agg_indr 
 
constanti 
 

0.4452*** 0.4153*** 
(0.000) (0.000) 
-0.0348 -0.0239 
(0.193) (0.414) 
0.5153*** 0.5417*** 
(0.000) (0.000) 
0.0066 0.0112 
(0.811) (0.718) 
0.0949*** 0.0638** 
(0.000) (0.013) 
0.3283*** 0.2599*** 
(0.000) (0.000) 
 -0.0636 
 (0.386) 
 -0.0463 
 (0.271) 
 0.0509 
 (0.347) 
 -0.0012 
 (0.690) 
 -0.0007 
 (0.824) 
 -0.0261*** 
 (0.000) 
 0.0235*** 
 (0.000) 
 -0.0018 
 (0.519) 
-2.8891*** -2.6237*** 
(0.000) (0.006) 

0.4243*** 0.3492*** 
(0.000) (0.000) 
-0.0033 0.0218 
(0.924) (0.584) 
0.3952*** 0.5016*** 
(0.000) (0.000) 
0.0080 -0.0057 
(0.842) (0.906) 
0.1024*** 0.1059*** 
(0.002) (0.004) 
0.2908*** 0.2651*** 
(0.000) (0.000) 
 6.7539*** 
 (0.000) 
 -4.0756*** 
 (0.000) 
 -11.4916*** 
 (0.000) 
 -0.0201*** 
 (0.000) 
 -0.1658*** 
 (0.000) 
 0.9971*** 
 (0.000) 
 -0.4861*** 
 (0.000) 
 -0.0040 
 (0.279) 
-4.3895*** 2.4485*** 
(0.000) (0.000) 

0.4675*** 0.4855*** 
(0.000) (0.000) 
-0.0686* -0.0627 
(0.096) (0.162) 
0.7264*** 0.5734*** 
(0.000) (0.000) 
0.0050 0.0270 
(0.898) (0.503) 
0.0916*** 0.0365 
(0.007) (0.301) 
0.3641*** 0.2742*** 
(0.000) (0.000) 
 -0.0514 
 (0.492) 
 -0.0434 
 (0.501) 
 0.0741 
 (0.214) 
 -0.0037 
 (0.319) 
 0.0021 
 (0.591) 
 -0.0756*** 
 (0.000) 
 0.0400*** 
 (0.000) 
 0.0059 
 (0.208) 
-3.2059*** -2.9672*** 
(0.000) (0.000) 

Country fixed effects 
Region fixed effects 
Sector fixed effects 
McFadden’s adjusted 
pseudo R-squared 

Yes Yes 
Yes No 
Yes No 
 
0.163 0.154 
5,931 4,527 

Yes Yes 
Yes No 
Yes No 
 
0.156 0.131 
2,968 2,290 

Yes Yes 
Yes No 
Yes No 
 
0.163 0.146 
2,963 2,157 Observations 

 
Note: *<0.1, p**<0.05, p***<0.01 (p-values in parentheses). Medium: 20-99 employees. 

Standard errors are clustered at the regional level. 
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Appendix 7: Regression Results, Small Manufacturing Firms 

Dependent variable:  
exi 

All regions Core regions Non-core regions 

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

lnempi 

 
lnagei 

 
fdii 
 
lncompi 
 
lnlabprodi 
 
lntechi 
 
lncustomsr 
 
lnelectrr 
 
lnlicenser 
 
creditr 
 
corrupr 
 
agg_sizer 
 
agg_exr 
 
agg_indr 
 
constanti 
 

0.5142*** 0.4783*** 
(0.000) (0.000) 
0.0445 0.0337 
(0.300) (0.411) 
0.5656*** 0.3660*** 
(0.000) (0.006) 
-0.0039 -0.0091 
(0.925) (0.850) 
0.1845*** 0.0874** 
(0.000) (0.013) 
0.3554*** 0.3124*** 
(0.000) (0.000) 
 -0.1678** 
 (0.050) 
 -0.0584 
 (0.291) 
 -0.0855 
 (0.189) 
 -0.0041 
 (0.244) 
 -0.0056 
 (0.301) 
 -0.0159** 
 (0.013) 
 0.0201*** 
 (0.000) 
 -0.0030 
 (0.439) 
-3.2119*** -2.9101*** 
(0.000) (0.002) 

0.6025*** 0.5862*** 
(0.000) (0.000) 
0.0110 0.0003 
(0.840) (0.996) 
0.1276 -0.0079 
(0.485) (0.967) 
-0.0208 0.0117 
(0.697) (0.863) 
0.1750*** 0.1004* 
(0.000) (0.081) 
0.3235*** 0.3659*** 
(0.000) (0.000) 
 -1.1034*** 
 (0.000) 
 1.2017*** 
 (0.000) 
 -4.6401*** 
 (0.000) 
 0.4110*** 
 (0.000) 
 0.0433*** 
 (0.000) 
 -0.1457*** 
 (0.000) 
 0.1134*** 
 (0.000) 
 -0.0014 
 (0.803) 
-4.6685*** -5.8323 
(0.000) (.) 

0.4256*** 0.4349*** 
(0.001) (0.000) 
0.0718 0.0669 
(0.276) (0.286) 
1.1566*** 0.9228*** 
(0.000) (0.000) 
0.0354 0.0352 
(0.609) (0.625) 
0.1885*** 0.0922* 
(0.000) (0.065) 
0.4058*** 0.2786*** 
(0.000) (0.000) 
 -0.0628 
 (0.466) 
 0.0771 
 (0.272) 
 -0.0491 
 (0.550) 
 -0.0092*** 
 (0.006) 
 -0.0067 
 (0.194) 
 -0.0458*** 
 (0.008) 
 0.0350*** 
 (0.001) 
 -0.0092 
 (0.266) 
-3.7092*** -3.8003*** 
(0.000) (0.000) 

Country fixed effects 
Region fixed effects 
Sector fixed effects 
McFadden’s adjusted 
pseudo R-squared 

Yes Yes 
Yes No 
Yes No 
 
0.141 0.160 
4,908 4,640 

Yes Yes 
Yes No 
Yes No 
 
0.139 0.125 
2,746 2,239 

Yes Yes 
Yes No 
Yes No 
 
0.134 0.164 
2,162 2,073 Observations 

 
Note: *<0.1, p**<0.05, p***<0.01 (p-values in parentheses). Small: < 20 employees. 

Standard errors are clustered at the regional level. 
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Appendix 8: Regression Results, Large Services Firms 

Dependent variable:  
exi 

All regions Core regions Non-core regions 

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

lnempi 

 
lnagei 

 
fdii 
 
lntechi 
 
lncustomsr 
 
lnelectrr 
 
lnlicenser 
 
creditr 
 
corrupr 
 
agg_sizer 
 
agg_exr 
 
agg_indr 
 
constanti 
 

0.1388 0.0886 
(0.101) (0.416) 
0.0613 0.1135 
(0.583) (0.319) 
0.3074 0.4435** 
(0.108) (0.013) 
0.1557 0.2899*** 
(0.224) (0.009) 
 0.3116* 
 (0.089) 
 -0.0927 
 (0.305) 
 -0.1117 
 (0.474) 
 0.0048 
 (0.459) 
 0.0028 
 (0.690) 
 -0.0583*** 
 (0.004) 
 0.0436*** 
 (0.003) 
 0.0127 
 (0.108) 
-7.5158*** -2.0234** 
(0.000) (0.049) 

0.1212 0.0704 
(0.205) (0.657) 
-0.0603 0.0302 
(0.569) (0.846) 
0.1272 0.0341 
(0.527) (0.859) 
0.2254 0.3318* 
(0.153) (0.087) 
 4.8088*** 
 (0.000) 
 -0.1900*** 
 (0.000) 
 3.1041*** 
 (0.000) 
 -0.1669*** 
 (0.000) 
 -0.0452*** 
 (0.000) 
 -0.0490*** 
 (0.000) 
 0.0758*** 
 (0.000) 
 -0.0914*** 
 (0.000) 
-7.2111*** -10.8519*** 
(0.000) (0.000) 

0.2608 0.3226 
(0.270) (0.132) 
0.5453** 0.1827 
(0.048) (0.332) 
1.1029* 1.3035*** 
(0.082) (0.003) 
0.0293 0.3822* 
(0.896) (0.059) 
 0.6173 
 (0.177) 
 -0.0364 
 (0.829) 
 0.6519** 
 (0.028) 
 0.0094 
 (0.366) 
 0.0155 
 (0.232) 
 -0.0730 
 (0.170) 
 0.0487 
 (0.135) 
 0.0485*** 
 (0.007) 
-3.5532** -9.5893*** 
(0.018) (0.001) 

Country fixed effects 
Region fixed effects 
Sector fixed effects 
McFadden’s adjusted 
pseudo R-squared 

Yes Yes 
Yes No 
Yes No 
 
-0.128 -0.057 
479 465 

Yes Yes 
Yes No 
Yes No 
 
-0.090 -0.139 
362 234 

Yes Yes 
Yes No 
Yes No 
 
-0.265 -0.148 
117 158 Observations 

 
Note: *<0.1, p**<0.05, p***<0.01 (p-values in parentheses). Large: >= 100 employees. 

Standard errors are clustered at the regional level. 
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Appendix 9: Regression Results, Medium Services Firms 

Dependent variable:  
exi 

All regions Core regions Non-core regions 

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

lnempi 

 
lnagei 

 
fdii 
 
lntechi 
 
lncustomsr 
 
lnelectrr 
 
lnlicenser 
 
creditr 
 
corrupr 
 
agg_sizer 
 
agg_exr 
 
agg_indr 
 
constanti 
 

0.1590 0.1469 
(0.204) (0.210) 
0.1275 0.0539 
(0.190) (0.548) 
0.7554*** 0.6481*** 
(0.000) (0.000) 
0.3142*** 0.3038*** 
(0.001) (0.000) 
 -0.3056* 
 (0.068) 
 0.0603 
 (0.520) 
 -0.2192* 
 (0.055) 
 -0.0014 
 (0.813) 
 -0.0187** 
 (0.014) 
 -0.0119 
 (0.399) 
 0.0202*** 
 (0.008) 
 0.0061 
 (0.439) 
-2.5027*** -0.7447 
(0.000) (0.381) 

0.1195 0.2729** 
(0.368) (0.034) 
0.0634 -0.0728 
(0.521) (0.436) 
0.6729*** 0.3795* 
(0.001) (0.055) 
0.2744*** 0.3153*** 
(0.008) (0.008) 
 -1.2237*** 
 (0.000) 
 0.7760*** 
 (0.000) 
 3.8604*** 
 (0.000) 
 -0.1453*** 
 (0.000) 
 -0.0700*** 
 (0.000) 
 -0.0759*** 
 (0.000) 
 0.0711*** 
 (0.000) 
 -0.0635*** 
 (0.000) 
-2.2292*** -2.6851*** 
(0.000) (0.008) 

0.2623 0.0820 
(0.428) (0.767) 
0.3358 0.3082 
(0.179) (0.166) 
1.2603** 1.2107*** 
(0.021) (0.004) 
0.5018** 0.3238** 
(0.017) (0.027) 
 -0.4303* 
 (0.092) 
 0.0733 
 (0.634) 
 -0.3300* 
 (0.063) 
 -0.0094 
 (0.259) 
 -0.0137 
 (0.334) 
 -0.0411 
 (0.279) 
 0.0410 
 (0.119) 
 0.0042 
 (0.776) 
-2.7126** -0.5489 
(0.040) (0.695) 

Country fixed effects 
Region fixed effects 
Sector fixed effects 
McFadden’s adjusted 
pseudo R-squared 

Yes Yes 
Yes No 
Yes No 
 
0.021 0.066 
923 836 

Yes Yes 
Yes No 
Yes No 
 
0.056 0.009 
718 424 

Yes Yes 
Yes No 
Yes No 
 
-0.114 -0.014 
205 303 Observations 

 
Note: *<0.1, p**<0.05, p***<0.01 (p-values in parentheses). Medium: 20-99 employees. 

Standard errors are clustered at the regional level. 
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Appendix 10: Regression Results, Small Services Firms 

Dependent variable:  
exi 

All regions Core regions Non-core regions 

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

lnempi 

 
lnagei 

 
fdii 
 
lntechi 
 
lncustomsr 
 
lnelectrr 
 
lnlicenser 
 
creditr 
 
corrupr 
 
agg_sizer 
 
agg_exr 
 
agg_indr 
 
constanti 
 

0.2728 0.2443* 
(0.107) (0.076) 
-0.0893 -0.0915 
(0.369) (0.263) 
0.4751* 0.2480 
(0.089) (0.339) 
0.3077*** 0.2484*** 
(0.001) (0.002) 
 -0.1705 
 (0.217) 
 -0.1094 
 (0.120) 
 0.1758 
 (0.100) 
 0.0033 
 (0.588) 
 0.0187** 
 (0.033) 
 -0.0142 
 (0.304) 
 0.0088 
 (0.350) 
 0.0098 
 (0.215) 
-1.7512*** -1.8105* 
(0.000) (0.081) 

0.3031 0.2487 
(0.119) (0.234) 
-0.0023 -0.0294 
(0.985) (0.842) 
0.2011 -0.1785 
(0.534) (0.612) 
0.2828*** 0.2737** 
(0.003) (0.023) 
 1.2161*** 
 (0.000) 
 -0.9550*** 
 (0.000) 
 -1.6480*** 
 (0.000) 
 0.1688*** 
 (0.000) 
 0.0504*** 
 (0.000) 
 0.4106*** 
 (0.000) 
 -0.2115*** 
 (0.000) 
 -0.3114*** 
 (0.000) 
-1.9390*** 1.1269* 
(0.000) (0.074) 

0.1275 0.1278 
(0.717) (0.605) 
-0.3131* -0.1803 
(0.080) (0.159) 
1.7442** 1.8392*** 
(0.023) (0.006) 
0.3446 0.3489** 
(0.154) (0.043) 
 -0.4239* 
 (0.059) 
 -0.0120 
 (0.936) 
 0.0778 
 (0.676) 
 -0.0098 
 (0.222) 
 -0.0081 
 (0.619) 
 -0.0253 
 (0.602) 
 0.0367 
 (0.305) 
 0.0121 
 (0.595) 
0.1114 -0.1372 
(0.876) (0.936) 

Country fixed effects 
Region fixed effects 
Sector fixed effects 
McFadden’s adjusted 
pseudo R-squared 

Yes Yes 
Yes No 
Yes No 
 
0.024 0.027 
745 970 

Yes Yes 
Yes No 
Yes No 
 
0.047 0.014 
570 479 

Yes Yes 
Yes No 
Yes No 
 
-0.058 -0.087 
175 317 Observations 

 
Note: *<0.1, p**<0.05, p***<0.01 (p-values in parentheses). Small: < 20 employees. 

Standard errors are clustered at the regional level. 

 


