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Abstract. This paper looks at how economic agglomeration and the business environment affect 

job creation.  The results suggest that economic agglomeration is strongly linked to job growth.  

Modern telecommunications, access to export markets, concentration of economic activity in large 

cities, and capacity agglomeration, in particular, are important.  In contrast, many areas of the 

business environment, including corruption, macroeconomic stability, and infrastructure,  are not 

robustly linked to job growth.  The main exception to this is that areas of the business environment 

directly related to labor markets are more consistently linked to job growth than other areas of the 

business environment.   
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Introduction 

Policy makers want to create jobs, especially in developing countries where rural residents are 

rapidly moving to cities.  Creating jobs in the modern economy will allow these workers to become 

more productive and lead better lives.  Along these lines, the World Bank’s 2013 World 

Development Report on jobs argues: 

Jobs are the cornerstone of economic and social development.  Indeed, 

development happens through jobs.  People work their way out of poverty and 

hardship through better livelihoods.  Economies grow as people get better at what 

they do, as they move from farms to firms, and as more productive jobs are created 

and less productive jobs disappear (World Bank, 2012b, p. 1) 

Although many studies have looked at the determinants of economic growth, we know less about 

policies that create jobs.2   

Firm-level studies on the determinants of job growth might therefore be useful.  Previous 

firm-level studies, however, have mostly focused on the types of firms that create jobs, often 

finding that small and young firms expand their workforces faster than other firms in developing 

countries (Ayyagari and others, 2011).  Although different firms expand at different rates, policy 

makers have little direct control over firm size and age.  From a policy perspective it is therefore 

useful to understand how things that policy can directly affect might stimulate job growth.   

2 See World Bank (2012b) for comprehensive surveys on job creation.   
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One way policymakers might be able to accelerate job growth is by improving the business 

environment.  They could do this by reducing corruption, improving infrastructure, stabilizing the 

macroeconomy, and improving access to finance.  Improving the business environment in these 

ways might affect job growth directly by increasing economic growth.  As discussed below, if the 

business environment affects growth in a factor neutral way, demand for workers should increase 

as the business environment improves.  In developing countries, where underemployed workers in 

the rural or informal economy can enter the formal sector, increased demand should result in 

increased employment.   

Some areas of the business environment, such as labor regulation and access to finance, 

however, might not be factor neutral.  They might encourage firms to expand employment faster 

or slower than they would otherwise by affecting the relative cost of labor and capital.  Changes 

that encourage firms to replace labor with capital might, therefore, have an ambiguous effect on 

employment growth even if they encourage economic growth. 

Another way that governments might stimulate job growth is by improving firms’ access 

to markets. They can do so by boosting agglomeration and reducing trading costs.3  Agglomeration 

and trading costs affect the size of the local market, the size of the national market, access to 

international markets, and capacity agglomeration.  Firms might find it easier to expand when they 

have easier access to markets.   

3 Policy can affect agglomeration in several ways. For example, governments can offer location-based subsidies to 
shift regional agglomeration (Kline and Moretti, 2013).  We discuss this in more detail in the conclusions. 
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Using firm-level data from the World Bank’s Enterprise Surveys, we look at how the 

business environment and economic agglomeration affect job growth. We find that agglomeration 

and trading costs are more strongly and robustly correlated with employment growth than are most 

areas of the business environment.  Firms with access to large domestic and international markets 

expand employment more quickly than other firms do. Firms that are exposed to strong capacity, 

as proxied by the share of large firms (i.e., employing at least 50 workers) in the city, also tend to 

expand employment faster. In contrast, although some areas of the business environment, such as 

crime and labor flexibility, are correlated with employment growth, most are not.   

We also look at how the business environment and agglomeration affect different types of 

firms.  We find that agglomeration affects manufacturing firms more than service firms, while the 

reverse is true for the local business environment.  We also find that young firms tend to benefit 

more from telecom development and capacity agglomeration, and that large firms benefit more 

from capacity agglomeration.   

Literature Review  

Many factors that affect economic growth, such as access to finance (Levine, 1997), might also 

increase demand for labor and, thus, employment growth.  Given that the mostly small and 

medium-sized firms in the Enterprise Surveys—the data used in this study—primarily serve 

domestic customers, we would expect demand for these firms’ products to increase as the economy 

grows. If growth is factor neutral, we expect that firms’ demand for workers would also grow as 

the domestic economy grows.  Thus, improving access to finance might encourage job growth.  If 

the economy was already at full employment, increased demand for labor might have only a 

modest impact on employment growth (i.e., it would mostly increase wages).  However, many 
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developing countries have large, unproductive, informal and rural sectors that could provide 

workers to formal firms.  Increased demand for workers should, therefore, increase employment 

in formal firms.  We would thus expect factors affecting economic growth to also affect 

employment growth in developing countries.   

Other factors might also affect employment growth without necessarily affecting economic 

growth.  In particular, policies that favor small firms might encourage firms to remain small, and 

thus deter employment growth.  For example, if regulations are more heavily enforced for large 

firms, burdensome regulations might discourage firms from becoming large and reduce 

employment growth at the firm level even if they do not affect economic growth.   

Finally, some factors that affect economic growth might alter the relative prices of labor 

and capital.  For example, improving access to finance might also reduce the relative price of 

capital and, therefore, encourage firms to substitute capital for labor.  This could reduce or even 

negate any positive correlation between access to finance and employment growth.   

Firm Characteristics.  It is commonly believed that small firms create most new jobs 

(Haltiwanger and others, 2010).  The relationship between firm size and growth, however, is 

confounded by the relationship between age and growth since young firms are usually small.  If 

young firms grow faster than old firms, this could lead to a spurious correlation between size and 

growth.  After controlling for age, Haltiwanger and others (2010) do not find that small firms in 

the United States grow faster than large firms.  They do, however, find that young firms grow 

faster than old firms.  In contrast, studies have found employment growth is faster for both small 

and young firms in developing countries (Ayyagari and others, 2011). 
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Ownership might also affect employment growth.  First, state-owned firms [SOEs] might 

have better access to finance, encouraging them to substitute capital for labor, reducing 

employment growth.  Second, SOEs tend to be inefficient due to weak incentives (Megginson and 

Netter, 2001), also potentially reducing employment growth.  But some factors might work in the 

opposite direction.  Employment might grow faster in SOEs than in private firms if politicians 

pressure state-owned firms to expand by increasing employment rather than capital (Shleifer and 

Vishny, 1994).  Foreign firms might have different growth prospects from domestic firms.  In 

particular, they might not be as reliant on domestic markets as domestic firms and  might have 

better access to finance (Clarke and others, 2006).   

Inflation.  Growth might be more difficult in countries where the macroeconomy is 

unstable.  High and variable inflation makes it hard for enterprises to assess price signals and might 

affect the availability of financing.  Moreover, inflation tends to shorten the duration of contracts 

and can make it more difficult to get trade credit (Temple, 2000).  However, if inflation discourages 

firms from making long-term investments, they might substitute temporary labor for long-term 

capital.  The net effect on employment growth is thus ambiguous. 

Infrastructure.  Infrastructure might affect economic performance.  Indeed, Dollar and 

others (2005) and Fernandez (2008) find that firms in developing countries are more productive 

when infrastructure is better developed.  Harrison and others (2014) find that the lack of 

infrastructure is important in explaining Africa’s disadvantage relative to other well-performing 

countries at the firm level. If poor infrastructure constrains firm growth, it might also affect 

employment growth. 
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Although poor infrastructure might discourage growth, it also affects the relative cost of 

capital.  If capital intensive firms rely more heavily on power and other infrastructure, firms might 

substitute labor—especially unskilled labor—for capital when access to infrastructure is limited 

or quality is poor.  This could encourage faster employment growth in countries where 

infrastructure is a serious constraint.   

Institutional Development and Corruption.  Although there are many dimensions to 

institutional development, the different measures are highly correlated with each other (Langbein 

and Knack, 2010). Because of this, rather than trying to control for multiple dimensions 

simultaneously, we restrict our analysis to two specific measures: a measure of crime and a 

measure of corruption.  These variables, however, will also serve as proxies for other aspects of 

institutional development.   

Both crime and corruption might affect employment growth.  When crime is high, firms 

cannot be sure that they will be able to recover any investment they make.  Because of this, they 

might expand employment more slowly than they would otherwise.  

 Similar to being charged additional taxes, corruption might also affect economic and firm 

growth adversely (Cai and others, 2011; Fisman and Svensson, 2007; Mauro, 1995).  Moreover, 

corruption might also affect employment growth directly.  If small firms can remain hidden or out-

of-sight, corruption is likely to discourage them from expanding, potentially strengthening a 

negative correlation between firm growth and corruption.  Corruption might, however, also 

encourage firms to substitute labor for capital.  This is because capital-intensive firms will find it 

more difficult to refuse to pay bribes than labor intensive firms when they cannot exit easily and 
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redeploy capital to other uses (e.g., when capital is firm or industry specific) (Svensson, 2003).  

The net effect of corruption is thus ambiguous. 

Access to Finance.  There is a strong correlation between economic growth and financial 

sector development (Levine, 1997). Employment might therefore grow faster in countries with 

better developed financial sectors.  Access to finance, however, is unlikely to be factor neutral.  

That is, growing firms will find it easier to purchase machinery and equipment when access to 

finance is easier.  Although improved access to finance might encourage growth, it might also 

make it easier for firms to substitute capital for labor. 

Access to finance is also likely to affect different firms to different degrees.  Small firms, 

in particular, tend to be more credit constrained than large firms in developing and transition 

economies (Clarke and others, 2012).  We might therefore expect improved access to finance to 

affect small firms more than large firms. 

Restrictions on hiring and firing.  Labor regulations, and potentially unionization, might 

directly affect employment growth.  If firm growth is slower in countries where there are more 

restrictions on hiring and firing, we would expect employment growth to be slower in these 

countries.  Further strengthening the negative effect of labor regulation on employment growth, 

labor regulation increases the cost of labor relative to capital (Besley and Burgess, 2004).  As a 

result, firms are likely to adopt labor saving technologies such as computers (Amin 2009).   

Finally, if labor regulation affects large firms more than small firms, firms might choose 

to remain small.  There are several reasons why this might occur.  First, small firms are sometimes 

exempt from burdensome regulations (Acemoglu and Angrist, 2001). Second, even when small 
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enterprises are not formally exempt, labor regulations might not be enforced as strictly for small 

formal firms as they are for large formal firms—especially in countries with limited administrative 

resources (Almeida and Carneiro, 2009).  Consistent with this, large firms are more concerned 

about labor regulation than small firms are (Pierre and Scarpetta, 2006).   

Labor Education and Skills.  Both the quantity and quality of education appear to affect 

economic growth (Barro, 2001).  One reason is that education and skills may have an important 

spillover effect on innovation and therefore job creation (Jacobs, 1970). In addition, improving 

education and skills might increase labor supply.  If more highly educated workers might find it 

easier to move from the unproductive informal sector when demand for labor increases (Nelson 

and Phelps, 1966; Schultz, 1975), improving education and skills might encourage efficient labor 

reallocation and job creation. To the extent that the economic growth that results from these forces 

is factor neutral, we would expect it to also positively affect employment growth.  Economic 

growth that results from high levels of education might not, however, be factor neutral.  That is, 

growth that results from more education might be capital—and technology—intensive.  If the 

growth is highly capital intensive, high levels of education and skills might not result in faster 

employment growth.   

Agglomeration.  Trading costs might also affect employment growth.  Firms that have 

access to large markets can specialize more and thus are able to grow larger. Moreover, large 

markets can support more specialized inputs.  Firms in large cities might find it easier to find 

workers if agglomeration fosters skill acquisition, improves matching, and makes access to raw 

materials and intermediate inputs easier (Ellison and others, 2010; Feldman and Audretsch, 1999).  

If inter-firm spillovers are mostly local, there will be more spillovers from other firms in large 
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markets (Greenstone and others, 2010). A large market will therefore support more productive and 

larger firms, accelerating employment growth.  For this reason, firms located in large cities or 

heavily urbanized countries might find it easier to grow.   

Firms with access to foreign markets have greater potential for expansion. Access to 

foreign markets, however, varies greatly across countries. 4   Information and communication 

technologies might also affect access to foreign markets.  When it is easier and cheaper for firms 

to find foreign partners, they might be more likely to export (Freund and Weinhold, 2004).   

Capacity agglomeration, defined as the concentration of firms with high capacity either in 

technology, management or in adaptation to changes, should facilitate job creation.  The proxy for 

high-capacity firms that we use in this study is the percent of firms with at least 50 workers.  This 

seems appropriate given that many studies have shown that large firms have stronger capacity than 

other firms in developing countries.5  For example, large firms are more productive and export 

more (Bernard and others, 2007; Melitz and Ottaviano, 2008), are more innovative  (Cohen and 

Levin, 1989). and conduct R&D more efficiently (Cohen and Klepper, 1996).  Perhaps because 

the R&D centers of large firms provide key spillovers for small firms (Acs and others, 1994), large 

firms are associated with higher industrial agglomeration (Barrios and others, 2006; Holmes and 

Stevens, 2002).  The empirical evidence is consistent with the idea that the share of large firms in 

the area is a good proxy for capacity agglomeration.  First, firms are more likely to become large 

4 For example, it takes about 5 days and costs about $456 to transport a standard export container to port and fulfill 
all customs,  administrative, and port requirements in Singapore.  In comparison, it takes about 71 days and costs 
about $8,450 to do the same in Tajikistan (World Bank, 2012a).   
5 This might not be as true in developed countries, where small, specialized firms can achieve their technological and 
innovation potential.  In developing countries, where innovation mostly occurs in large firms and where external 
specialized research institutes and universities cannot be relied on, this is less likely to be the case. 
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when located with other large firms (Li and others, 2012).  Second, the share of large firms in a 

city is positively related to more capital-intensive technology and higher R&D intensity (Li and 

others, 2013).  Third, there is evidence that large firms provide positive externalities to other firms. 

Greenstone and others (2010) find an exogenous re-location of a large firm positively affects 

incumbent firms’ TFP. Finally, the comprehensive evidence that modern cities depend critically 

on density in speeding up the flow of ideas again highlights the key role that capacity 

agglomeration may play in facilitating local development (Glaeser and Gottlieb, 2009).  

In summary, capacity agglomeration, through its spillover effects on productivity, could 

increase job creation.  Since small firms in developing countries focus mostly on low-tech 

activities, they might benefit less from capacity agglomeration than medium-sized and large firms. 

Similarly, new firms that are founded by exiting employees or managers of high-capacity large 

firms might be most able to exploit the externality provided by the capacity of existing firms.   

With so many factors that might affect firm employment growth and relatively little 

guidance from the literature as to which matter most, it seems useful to assess which are most 

strongly linked to employment growth.  We allow the effects of these factors to differ by firm size 

and age.  Different types of firms might face different constraints and so the impact of these factors 

might differ for different firms.  For example, small firms may primarily serve local markets and 

therefore be less affected by things such as export costs and Internet access than large firms.  

Similarly, younger firms might find it more difficult to obtain financing because they do not have 

long credit histories and because of information asymmetries. They might, therefore, be more 

affected by access to finance. 
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Data 

The main source of our data is the World Bank’s Enterprise Surveys.  The data are collected using 

a standard and rigorous approach across countries.  The surveys provide representative samples of 

each country’s private sector including manufacturing, construction, services, and retail and 

wholesale trade.6   

Although Enterprise Surveys were conducted before 2006, we only include data collected 

after 2006.  We do this because there was considerable heterogeneity across countries and regions 

in terms of sectors covered, questionnaire format, coverage of microenterprises, and sampling 

methodology before 2006.  Moreover, the samples for surveys conducted before 2006 were not 

generally representative.   

Data from the Enterprise Surveys is supplemented with data from other sources.  A 

complete list of variables and the sources of this data are shown in Table 1.  A list of countries in 

the final sample (i.e., after missing observations have been dropped) is also shown in an Appendix.  

Although there are some countries with more than one survey, panel data are not available for most 

countries.  That is, even when the same countries are surveyed, few firms are sampled in both 

periods.  As a result, the data are essentially cross-sectional at the firm-level.   

Econometric Methodology 

To see how the investment climate and agglomeration affect job growth, we estimate the 

following equation: 

6 See http:\\www.enterprisesurveys.org  for a more complete description of the data. 
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 𝐸𝐸𝐸𝐸𝐸𝐸.𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺ℎ𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼𝑖𝑖 + 𝛾𝛾𝑖𝑖 + 𝛽𝛽𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛿𝛿𝐵𝐵𝐸𝐸𝑖𝑖𝑖𝑖𝑖𝑖 + 𝜃𝜃𝐴𝐴𝐴𝐴𝐴𝐴𝑖𝑖𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 (1) 

The dependent variable is employment growth for firm i in sector j and period k. Following Davis 

and Haltiwanger (1999), we calculate growth rates by dividing the change in employment between 

the survey year and three years earlier by the simple average of employment in the two years (see 

Table 1).  This bounds growth between two and negative two and reduces the influence of outliers.  

We use two questions to calculate the dependent variable: 

L.1:  At the end of fiscal year [insert last complete fiscal year], how many 
permanent, full-time employees did this establishment employ? 
and 

L.2:  Three fiscal years ago, in the year [insert three complete fiscal years ago], 
how many permanent, full-time employees did this establishment employ? 

Although the survey asks managers how many temporary workers they currently employ, it does 

not ask  how many temporary workers they employed three years earlier.  As a result, we cannot 

include temporary workers when calculating employment growth. 

We are most interested in the variables representing the business environment (BE) and 

agglomeration (Agg).  The business environment variables include measures of macroeconomic 

stability (inflation), infrastructure (the number of power outages), the institutional environment 

(control of corruption and crime), how easy it is to fire workers (the share of workers in unions 

and an index showing how difficult it is to fire workers), and worker skills (average years of 

schooling and the share of workers that are skilled).  The agglomeration variables include measures 

of access to international markets (cost of exporting and share of firms with a website), the size of 

the national market (population, urban population, and per capita GDP), the size of the local market 

(whether the firm is in a capital city), and capacity agglomeration.  
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The regressions include additional variables including sector and time dummies (γj and αk) 

and firm characteristics (FC).  These dummies allow average growth rates to differ across sectors 

and control for macroeconomic events, such as the great recession, that affect firms across the 

entire world in any given year.  The firm characteristics (FC) control for firm age, size, and 

ownership.   

We need to address several issues before estimating the model.  The first is whether to use 

weights.  In the empirical analysis, we focus on unweighted regressions; that is, we will use the 

“model approach” (Ayyagari and others, 2011; Cameron and Trivedi, 2005).  We do this for two 

reasons.  First, although the Enterprise Surveys use a standard method for sampling and weighting 

(World Bank, 2007b), the sampling frames’ quality varies greatly across countries.7  Second, since 

we are interested in how firm growth is affected by agglomeration and the business environment 

throughout the world, and these two factors mainly vary at the country and city level, we believe 

that using the sampling weight artificially gives more weight to large countries with the most firms, 

and thus fails to take advantage of the full variations at the city/country level on our key variables.  

A second issue is missing observations.  Although most variables are available for most 

countries and firms, some managers refused to answer some questions and some aggregate-level 

data are not available for some countries.  If we dropped all observations with missing values, we 

would lose more than 80 percent of firms.  To avoid this, we impute missing values for the 

7 In most cases the initial sample frame is based on lists from government agencies. The quality and coverage of these 
lists, however, can vary significantly.  As a result, they are often supplemented with other information.  In Kenya, for 
example, lists from Kenya National Bureau of Statistics, the Kenya Association of Manufacturers, the Kenya National 
Chamber of Commerce, the Kenya Private Sector Alliance, and from the Federation of Kenya Employers were 
combined (World Bank, 2007a).  Moreover, in some countries including Botswana, no lists were available.  The 
sample frame was, therefore, constructed through block enumeration (World Bank, 2006). 

14 

 

                                                 



variables with the most missing observations: average schooling (8% missing); the share of the 

population living in cities with more than one million residents (17% missing); a dummy signaling 

the firm is in the capital (34% missing); the average share of workers that are unionized (68% 

missing); and the average share of skilled workers (46% missing).  We impute country level 

variables using regional dummies and quartile dummies for GDP per capita.8  To impute local 

averages, we also use a service industry dummy and three size dummies.9 For all variables with 

missing observations, we include a dummy signaling whether the observation is missing for that 

variable; this should pick up any systematic differences between firms with missing and non-

missing observations. 

A final issue is that many important right-hand-side variables might be endogenous.  

Although we might be able to find novel instruments for one or two of these variables, we cannot 

do so for all of them.  We therefore adopt an approach that many earlier business environment 

studies use.10  Rather than including the potentially endogenous variables in the regression, we 

include either average values for similar firms or country-level variables (see Table 1).  For 

expositional convenience, we refer to city-industry-year averages as local averages.  If the local 

averages are uncorrelated with the firm-level residuals after controlling for firm characteristics and 

other aspects of the business environment, they should give us consistent estimates of how the 

business environment and agglomeration affect employment growth (Xu, 2011).   

8 These are Africa, East Asia and Pacific, Europe and Central Asia, Mideast and North Africa, and South Asia. 
9 The size dummies are for firms with between 10 and 20 employees, 21 to 60 employees, and more than 60 employees. 
10 See Aterido and others (2011); Dollar and others (2005); Fisman and Svensson (2007); Harrison and others (2014), 
and Svensson (2003).   
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Although local averages lessen concerns about endogeneity, two issues remain.  The first 

is that we might omit some local variables that are correlated with employment growth and the 

included local averages.  To avoid this, we include many local averages in the base regressions 

and test whether the results are robust to including extra local variables. A second issue with local 

averages is endogenous locational choices.  That is, firms might choose where to open based on 

the local investment climate.  This would be a serious concern if most sample firms were large or 

foreign-owned because these firms have the most flexibility when choosing where to locate.  In 

practice, however, most firms in the sample are small and medium-sized domestic firms.11   Small, 

domestic firms in developing countries will be far more constrained with respect to their location 

than larger firms would.  That is, the owners of small domestic firms will mostly run the firms 

close to where they live or have family.  In addition, we look at how our key variables are correlated 

with outcomes for different types of firms to see if they form a coherent pattern that we can explain 

with simple and intuitive conjectures.   

Econometric Results 

Base Results 

Ownership.  Foreign-owned firms increased employment about 0.4 percentage points faster 

than private domestic firms (see Table 2).  Their faster growth might be due to better access to 

finance and foreign markets.  In contrast, state-owned firms grew about 0.2 percentage points 

11 Only  about 16 percent of firms are large (i.e., have more than 100 workers) and only about 10 percent are foreign-
owned. 
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slower.  Although this is inconsistent with the idea that political pressure encourages state-owned 

firms to expand employment, it could reflect poor performance.   

Firm Size and Age.  Previous studies have found small and young firms grow faster in 

developing countries (Ayyagari and others, 2011).  Our results are consistent with this. Medium-

sized and large firms grew, on average, about 5 and 7 percentage points slower than small firms.  

Firms between 6 and 10 years old and older than 10 years old grew about 4 and 6 percentage points 

slower than firms that were less than 5 years old.   

Business Environment.  The coefficients on many business environment variables,  

including those on macroeconomic stability (inflation), basic infrastructure (power outages), 

control of corruption, difficulty of firing, and access to finance (overdrafts), are statistically 

insignificant.  The strongest and most consistent results for the business environment are for areas 

related to workers.  Our results suggest job growth is faster when firms have unionized or less 

skilled workers.  The results for unionization might seem puzzling; if unions encourage high 

wages, firms might substitute capital for labor.  One possible explanation is unions might try to 

stop firms from becoming more capital intensive.  Firms with skilled workers might grow more 

slowly because most developing countries do not have a comparative advantage in skill-intensive 

products.   

Even those areas of the business environment that affect growth have only a small effect.  

Reducing crime by one standard deviation, for example, would increase growth by only about 0.02 

percentage points.  Similarly, increasing the percentage of firms that are unionized by one standard 

deviation would increase growth by only about 0.1 percentage points.  
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Agglomeration.  In contrast to the business environment, many aspects of agglomeration 

and trading costs have statistically significant, and sometimes large, effects on employment.  

Access to domestic markets is important.  Increasing the percent of the population in large cities 

by one standard deviation increases employment growth by over 12 percentage points.  Increasing 

population has a smaller effect; a one standard deviation increase increases growth by only 0.1 

percentage points.  Finally, firms in the capital grow about 0.3 percentage points faster than firms 

in smaller cities.  Per capita GDP and urban population, however, do not have a statistically 

significant impact on growth. 

Access to foreign markets is also important; firms grow faster when exporting costs less 

and when internet access is better.  Increasing the cost of exporting and the percent of firms with 

their own webpages by one standard deviation increase employment growth by 0.05 and 0.1 

percentage points respectively.   

Although the coefficient on capacity agglomeration (i.e., the local share of large firms) is 

not statistically significant in the base regression, its effect is quantitatively large and becomes 

significant in some robustness checks.  Increasing capacity agglomeration by one standard 

deviation increases employment growth by 0.3 percentage points.   

The main conclusion from these results is that many aspects of agglomeration are highly 

correlated with employment growth and some affect growth greatly.  Most aspects of the business 

environment, in contrast, do not affect employment growth.   
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Breakdown by firm type.   

The business environment and agglomeration might affect different firms differently.  To 

see whether this is the case, we present results for groups of firms:  manufacturing and services, 

old and young, and small and large firms.  This allows us to target advice based on countries’ 

industrial structure.  

Manufacturing versus services.  Table 3 shows separate regressions for manufacturing and 

service firms.  Although many coefficients are similar in the two regressions, there are some 

differences.  One is that different aspects of the business environment affect manufacturing and 

service firms.  Power outages, for example, affect manufacturing firms more than service firms, 

while the reverse is true for crime.12  

Another difference is that agglomeration and trading costs affect manufacturing firms more 

than they affect service firms.  The coefficients on most of these variables are more significant and 

larger for manufacturing firms than they are for service firms.  This might be because 

manufacturing firms are more likely to produce tradable goods.  

Firm size.  We next run separate regressions for small (5-20 workers), medium (21-100 

workers), and large firms (more than 100 workers).  Most results are similar to the results in the 

base regression (see Table 4).  Few aspects of the business environment significantly affect 

employment growth for firms of any size.  Similarly, some aspects of agglomeration and trading 

costs affect firms in each group.   

12 This could be because retail firms are more affected by crime.  Retail firms sell goods that can be easily resold and 
are probably more affected by theft by customers than manufacturing firms.   
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There are, however, some differences.  First, foreign ownership benefits small firms more 

than it benefits medium and large firms.  Second, union membership does not affect small firms, 

perhaps because few are unionized.  Third, only small firms grow more slowly when workers are 

highly skilled.  This might be because small firms lose competitiveness relative to large firms who 

benefit more from skill availability.   

Finally, different aspects of agglomeration are significant for different groups of firms.  

Only small firms benefit from access to the Internet.  Interestingly, while being in the capital city 

benefits only large firms, only small firms grow faster in countries where more people live in large 

cities.  Consistent with the idea that large firms benefit most from capacity agglomeration, small 

firms do not grow faster in cities with more large firms. 

Firm Age. Table 5 shows separate regression for young firms (less than 5 years old), middle 

aged firms (between 5 and 10 years old) and old firms (over 10 years old).  The biggest difference 

between firms of different ages is that agglomeration affects young firms less than it affects other 

firms.  The sole exception is that young firms benefit more from capacity agglomeration.  This is 

consistent with our earlier discussion that capacity agglomeration has important spillover effects 

for new firms.  

One notable difference related to the business environment is that young firms grow faster 

when access to finance is better.  This might be because young firms need financing more than 

older firms and because young firms have the greatest information asymmetry problems, due to 

short credit histories and weak connections to banks. 
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Robustness Checks   

Fixed Effects. Although we include many variables in the base regression, they might not 

control for all aspects of a country’s environment that is correlated with agglomeration and the 

business environment.  As a robustness check, we, therefore, include country fixed effects.  This 

should control for any omitted country-level characteristics that affect job growth.  When we do 

this, we have to drop all country-level variables, which are collinear with the country dummies. 

Including the fixed effects does not affect the results for agglomeration (see Table 3).  Two 

of three coefficients remain significant and the third has the expected sign.  In contrast, the 

coefficients on the business environment variables are all statistically insignificant.  This reinforces 

our finding that agglomeration affects job growth more consistently than the business environment 

does.  

Additional variables.  Table 6 presents results with extra variables included.  The first, 

math scores, represents educational quality.  Although average years of schooling captures 

quantity, quality might also vary.  The second set represents managers’ views about different areas 

of the business environment including transport, labor regulation, worker education, courts, and 

competition from informal firms.  The third represents whether the country has been in any major 

conflicts in the past 10 years. Including these extra variables does not greatly affect the earlier 

results.   

Imputation.  Several variables have many missing values. As discussed above, we imputed 

values for them to avoid losing observations.  Table 7 examines the sensitivity of our key results 

with respect to imputation by presenting results dropping observations with imputed values one 
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variable at a time.  We do not drop all observations with any imputed value because this would 

seriously reduce sample size.13   

Most results are robust. In most cases, the coefficients for the agglomeration variables 

remain statistically significant.  One difference is the coefficient on capacity agglomeration 

becomes significant in two of five cases.  Another difference is the coefficients on the variables 

representing access to finance and power outages become statistically significant in several 

regressions.   

Conclusions 

The literature on employment growth has mostly focused on how firm characteristics, such as age 

and size, affect job creation.  This paper contributes to our understanding of job growth by focusing 

on how the business environment and agglomeration affect job growth—something we know little 

about.  Our novel results suggest agglomeration and trading costs affect firm-level employment 

growth significantly, especially for older firms.  Our results also highlight the benefits of capacity 

agglomeration.  

In contrast, we do not find robust links between most areas of the business environment 

and employment growth.  Inflation, power outages, and corruption, for example, are not 

13 Dropping all observations with imputed values simultaneously results in all observations being dropped.  This is 
because the unionization variable is available for only a small number of countries.  The results are, however, similar 
for most agglomeration and business environment variables if we drop the unionization variable while only using true 
variables for the other variables. The main difference is that different investment climate variables become statistically 
significant (control of corruption, power outages, and overdrafts), while others become statistical insignificant (crime 
and skilled workers).   Results are available from the authors on request. 
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significantly correlated with firm growth in most specifications.  Similarly, access to finance is 

only significantly correlated with employment growth for young firms and large firms.   

The areas of the business environment most strongly linked to job growth are those directly 

linked to labor markets—unionization, worker skills, and, in some specifications, labor flexibility.  

Reducing the burden of labor regulation, and especially firing costs, might improve job growth, 

especially for service firms. Perhaps more importantly, strict labor regulation could slow the 

growth of the formal sector and prevent firms from growing into large firms.  This will reduce 

capacity agglomeration and will, therefore, indirectly further hinder employment growth, as shown 

in this paper, and productivity (Li and others, 2013).  

Because government policy can affect the business environment more easily than it can 

affect agglomeration, these new findings might seem discouraging.  However, even if this is the 

case, government policy can affect agglomeration.  For example, although policy makers might 

seem to have little control over population, they can affect it through immigration policy.   

Policy makers have even greater control over other areas related to agglomeration.  The 

first is internationalization.  Streamlining customs procedures and improving ports and inland 

transport will reduce the cost of exporting and speed up job growth.  Improving access to the 

Internet might also encourage growth.  Reducing the regulatory burden on Internet providers 

would be one way to do this (Wallsten, 2005).  Subsidizing connectivity directly would, however, 

be more expensive. As noted above, improving export opportunities will mostly benefit 

manufacturing.    
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A second way the government can affect agglomeration is by improving telecom services.  

Modern telecommunications are important for growth, productivity, and rural-urban migration 

(Clarke and others, 2015; Harrison and others, 2014; Lu and others, 2013).  This suggests the 

government should improve the policy and regulatory environment to develop the sector and 

overcome coordination problems.    

A third way is urbanization.  Our results suggest urban population is less important for job 

growth than the share of the urban population living in large, rather than small, cities. This is 

consistent with some recent studies.  For example, World Bank (2008) stresses the benefits of 

agglomeration in large cities and Au and Henderson (2006) show Chinese cities are often too small 

to achieve all the benefits of development.    

While our research provide some novel findings, its limitations should also be kept in mind. 

One is that it focuses on existing firms.  The firm level data in the Enterprise Surveys only allow 

us to look at job creation at the intensive margin (i.e., by existing firms) and not the extensive 

margin (i.e., entry by new firms).  If some areas of the business environment affect potential 

entrepreneurs more than existing firms, the current analysis might miss this.  Access to finance, 

for example, might be more important for potential entrepreneurs than it is for existing firms that 

can use retained earnings and other financing.   
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Table 1:  Variable definitions, sources of data, and summary statistics 

Variable Definition Mean Standard 
Deviation Source 

Labor growth Rate 
Employment growth rate based on number of permanent workers.  To reduce influence of outliers, we 
calculate this using the formula: (𝐿𝐿𝑡𝑡−𝐿𝐿𝑡𝑡−3)

1
2

(𝐿𝐿𝑡𝑡+𝐿𝐿𝑡𝑡−3)
,.  5.186 15.764 ES 

Firm Characteristics     
    Firm is between 6 and 10 years old Dummy variable 0.236 0.425 ES 
    Firm is older than 10 years old Dummy variable 0.626 0.484 ES 
    Medium-sized firm Dummy Variable.  Firm had between 21 to 100 permanent workers three years prior to survey 0.295 0.456 ES 
    Large firm Dummy Variable.  Firm had more than 100 permanent workers three years prior to survey 0.158 0.365 ES 
    Percent of firm that is state-owned % of firm that is state owned. 0.007 0.064 ES 
    Percent of firm that is foreign-owned % of firm that is foreign owned. 0.100 0.282 ES 
Business Environment Controls     
   Inflation Natural log of inflation, lagged three years 0.070 0.044 WDI 
   Power outages % of firms in city-industry-year group that had power outages (city-industry-year average) 0.583 0.256 ES 
   Control of Corruption Control of corruption, period average between t-10 and  t-3.   Larger values mean less corruption. -0.350 0.649 Gov. Ind. 
   Crime % of firms that view crime as the most severe obstacles  (city-industry-year average) 0.058 0.094 ES 
   % of firms with overdrafts % of firms with bank overdraft facility (city-industry-year average) 0.472 0.283 ES 
   % of firms unionized % of employees in unions  (city-industry-year average) 0.131 0.194 ES 

   Difficulty of firing Index of difficulty of firing.  To avoid endogeneity, variable is average between t-3 and t-6. Data are 
available for 2004-07. 0.315 0.226 DB 

   Ave years of schooling Average years of schooling, period average between t-10 and  t-3.     7.758 2.244 WDI 
   % of workers that are skilled Skilled workers as a % workers  (city-industry-year average)  0.665 0.144 ES 
   Math scores Natural log of average student math scores (OECD PISA test) 5.881 0.187 PISA 
   Transportation % of firms that view transportation as the most severe obstacles (city-industry-year average) 0.026 0.050 ES 
   Labor regulation % of firms that view labor regulation as the most severe obstacles (city-industry-year average) 0.040 0.066 ES 
   Worker skills % of firms that view worker skills as the most severe obstacles (city-industry-year average) 0.074 0.091 ES 
   Courts % of firms that view courts as the most severe obstacles (city-industry-year average) 0.010 0.028 ES 
   Informality % of firms that view informal firms as the most severe obstacles (city-industry-year average) 0.144 0.122 ES 
Agglomeration     
   % of firms with website % of firms that use websites to interact with business partners  (city-industry-year average) 0.441 0.265 ES 
   Cost of exporting Cost of exporting a 20-foot container (US$, natural log) 7.001 0.461 DB 
   Firm located in capital city Dummy variable. 0.242 0.429 ES 
   % of population in large cities  The share of population living in cities with more than one million people in the country.  24.611 11.822 WDI 
   Population Natural log of population of country, lagged three years  16.620 1.435 WDI 
   Urban population % of population in urban areas, lagged three years 58.168 21.303 WDI 
   Per capita GDP Natural log of per capita GDP in constant US dollars, lagged three years ago 7.429 1.116 WDI 
   % of firms with over 50 workers in city % of firms in the same city with over 50 workers 0.298 0. 143 ES 
 Sources:  ES is based on authors’ calculations using data from the World Bank’s Enterprise Surveys (http://www.enterprisesurveys.org), The World Bank.  Gov. Ind. is from the 
Worldwide Governance Indicators project (http://info.worldbank.org/governance/wgi/index.asp) as described in Kaufmann and others (Kaufmann and others, 2010).  WDI is from 
the World Bank’s World Development Indicators (World Bank, 2015).  DB is from the World Bank’s Doing Business Indicators (World Bank, 2011). PISA is from the OECD’s 
Program of international student assessment scores (http://www.oecd.org/pisa/). 
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Table 2: Base Results 

Estimation Base (OLS) Fixed Effects 
Observations 30962 30962 
Number of Countries 67 67 
Years of Surveys 2006-10 2006-10 
Industry dummies Yes Yes 
Year dummies Yes Yes 
  Coef. S.E. Coef. S.E. 
Firm characteristics     
    Percent of firm that is state-owned -0.172*** 0.064 -0.150*** 0.058 
    Percent of firm that is foreign-owned 0.375*** 0.120 0.430*** 0.110 
    Medium-sized firm -4.892*** 0.305 -4.845*** 0.311 
    Large firm -7.084*** 0.520 -7.069*** 0.538 
    Firm is between 6 and 10 years old -3.635*** 0.508 -3.691*** 0.495 
    Firm is older than 10 years old -6.346*** 0.504 -6.149*** 0.509 
Business environment     
    Inflation -0.163 2.019   
    Power outages -0.424 0.280 -0.170 0.207 
    Control of Corruption -0.326 0.633   
    % of firms with overdrafts 0.380 0.271 0.340 0.265 
    Crime -0.249* 0.150 -0.155 0.097 
    % of firms unionized 0.572*** 0.216 0.433 0.337 
    Difficulty of firing -0.418 0.263   
    Ave years of schooling 0.493 0.366   
    % of workers that are skilled -0.591** 0.236 -0.004 0.170 
Agglomeration/trading costs     
    % of firms with website 0.442* 0.247 0.447** 0.202 
    Cost of exporting -0.531 0.344   
    Firm located in capital city 0.299** 0.140 0.133 0.125 
    % of population in large cities 1.097** 0.479   
    Population 0.514** 0.235   
    Urban population -3.395 3.102   
    Per capita GDP -0.668 0.622   
    % of firms with over 50 workers in city 2.236 1.847 4.358** 1.704 
Adjusted R2  0.078 0.090 

*, **, *** indicate significance level at the 10, 5 and 1 percent levels.   
Notes:  Standard errors are heteroscedasticity-consistent and clustered at the country level.  The coefficients of 
variables indicating that missing indicators for % of firms unionized, average years of schooling, % of workers that 
are skilled, capital city and % of population in large cities are not reported. 
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Table 3: Regressions for Manufacturing and Service firms 

Group Manufacturing Services 
Observations 18,404 12,558 
Number of Countries 67 67 
Number of Years 2006-10 2006-10 
Industry dummies Yes Yes 
Year dummies Yes Yes 
 Coef.. SE Coef.. SE 
Firm characteristics     
    Percent of firm that is state-owned -0.138 0.085 -0.251** 0.114 
    Percent of firm that is foreign-owned 0.373** 0.154 0.378** 0.191 
    Medium-sized firm -5.413*** 0.452 -4.187*** 0.360 
    Large firm -7.547*** 0.614 -6.417*** 0.598 
    Firm is between 6 and 10 years old -3.545*** 0.659 -3.833*** 0.561 
    Firm is older than 10 years old -6.258*** 0.679 -6.593*** 0.517 
Business environment     
    Inflation 1.410 2.264 -3.512 2.508 
    Power outages -0.473* 0.282 -0.372 0.307 
    Control of Corruption 0.119 0.825 -0.808 0.526 
    % of firms with overdrafts 0.400 0.329 0.376 0.280 
    Crime -0.139 0.179 -0.438*** 0.162 
    % of firms unionized 0.555** 0.251 0.648** 0.278 
    Difficulty of firing -0.424 0.297 -0.516** 0.258 
    Ave years of schooling 0.558 0.388 0.401 0.486 
    % of workers that are skilled -0.653*** 0.203 -1.217** 0.552 
Agglomeration/trading costs     
    % of firms with website 0.735*** 0.249 0.342 0.342 
    Cost of exporting -0.742* 0.448 -0.314 0.311 
    Firm located in capital city 0.306* 0.161 0.180 0.186 
    % of population in large cities 0.958 0.664 1.000** 0.445 
    Population 0.818*** 0.268 0.215 0.266 
    Urban population -3.518 4.014 -2.520 3.019 
    Per capita GDP -1.075 0.701 -0.198 0.698 
    % of firms with over 50 workers in city 1.412 1.997 2.850 2.402 
Adjusted R2  0.087 0.0686 

Note.  *, **, *** indicate significance level at the 10, 5 and 1 percent levels.   
Standard errors are heteroscedasticity-consistent and clustered at the country level.   
The coefficients of missing indicators are not reported. 
 

  

31 

 



Table 4: By firm size 

Group Small (20 or fewer 
workers) 

Medium (21-100 
workers) 

Large (more than 100 
workers) 

 16,391 9,398 5173 
Number of Countries 67 67 66 
Number of Years 2006-10 2006-10 2006-10 
Industry dummies Yes Yes Yes 
Year dummies Yes Yes Yes 
 Coef.. SE Coef.. SE Coef.. SE 
Firm characteristics       
    Percent of firm that is state-owned -0.004 0.223 -0.161 0.124 -0.174* 0.090 
    Percent of firm that is foreign-owned 0.731*** 0.273 0.465*** 0.157 -0.045 0.178 
    Firm is between 6 and 10 years old -4.593*** 0.670 -1.027 0.713 0.949 1.748 
    Firm is older than 10 years old -8.047*** 0.631 -3.396*** 0.645 0.149 1.623 
Business environment       
    Inflation 0.001 2.148 -1.902 3.808 -2.038 9.328 
    Power outages -0.575* 0.338 -0.243 0.244 -0.474 0.345 
    Control of Corruption -0.500 0.734 -0.604 0.602 0.720 1.113 
    % of firms with overdrafts 0.269 0.314 0.413 0.361 0.773* 0.395 
    Crime -0.277 0.196 -0.369* 0.195 -0.155 0.220 
    % of firms unionized 0.367 0.258 0.587** 0.246 1.430*** 0.423 
    Difficulty of firing -0.552* 0.309 -0.180 0.293 -0.541* 0.316 
    Ave years of schooling 0.642 0.411 0.527 0.360 -0.059 0.658 
    % of workers that are skilled -0.830*** 0.277 -0.466 0.316 -0.138 0.379 
Agglomeration/trading costs       
    % of firms with website 0.663** 0.304 -0.118 0.337 0.787 0.540 
    Cost of exporting -0.511 0.391 -0.745** 0.365 -0.412 0.445 
    Firm located in capital city 0.352 0.235 0.067 0.194 0.433* 0.243 
    % of population in large cities 1.411*** 0.499 0.791 0.542 0.670 0.803 
    Population 0.585** 0.296 0.307 0.227 0.468 0.384 
    Urban population -4.267 3.503 -4.731 3.761 2.919 6.924 
    Per capita GDP -0.767 0.713 0.350 0.672 -2.677** 1.316 
    % of firms with over 50 workers in 
city -0.926 2.445 7.782*** 2.464 6.613* 3.379 

Adjusted R2  0.054 0.039 0.034 
*, **, *** indicate significance level at the 10, 5 and 1 percent levels.   
Note:  Standard errors are heteroscedasticity-consistent and clustered at the country level; t-statistics is reported.  The 
coefficient of city population missing is not reported. 
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Table 5: by Firm Age 

Group Less than 5 years 
old 

Between 5 and 10 years 
old 

More than 10 years 
old 

Observations 4,087 7,051 19,824 
Number of Countries 67 67 67 
Number of Years 2006-10 2006-10 2006-10 
Industry dummies Yes Yes Yes 
Year dummies Yes Yes Yes 
 Coef.. SE Coef.. SE Coef.. SE 
Firm characteristics       
    Percent of firm that is state-owned -0.281 0.220 -0.378** 0.170 -0.070 0.082 
    Percent of firm that is foreign-owned 0.667 0.417 0.292 0.188 0.356*** 0.125 
    Medium-sized firm -9.641*** 0.965 -4.993*** 0.476 -4.046*** 0.367 
    Large firm -16.348*** 2.053 -8.563*** 0.807 -5.872*** 0.577 
Business environment       
    Inflation 1.914 3.012 1.832 4.194 -2.972 2.276 
    Power outages 0.002 0.503 -0.243 0.341 -0.635*** 0.243 
    Control of Corruption 0.555 1.083 -0.696 1.008 -0.583 0.578 
    % of firms with overdrafts 1.198*** 0.428 -0.153 0.394 0.466 0.323 
    Crime -1.053*** 0.344 -0.147 0.190 -0.139 0.165 
    % of firms unionized 0.267 0.468 0.922* 0.557 0.662*** 0.203 
    Difficulty of firing -0.124 0.413 -1.212*** 0.407 -0.280 0.255 
    Ave years of schooling -0.686 0.587 1.042** 0.406 0.341 0.368 
    % of workers that are skilled -0.789* 0.477 -1.109*** 0.328 -0.332 0.250 
Agglomeration/trading costs       
    % of firms with website 1.023 0.667 0.746** 0.380 0.136 0.270 
    Cost of exporting -0.158 0.424 -0.482 0.442 -0.690* 0.390 
    Firm located in capital city -0.141 0.413 0.526** 0.255 0.308** 0.156 
    % of population in large cities 0.388 0.876 0.984 0.607 1.287*** 0.479 
    Population -0.260 0.522 0.477 0.306 0.606** 0.245 
    Urban population -2.342 5.184 -3.105 4.009 -3.671 2.842 
    Per capita GDP 0.285 1.100 -1.031 0.909 -0.619 0.580 
    % of firms with over 50 workers in 
city 13.191*** 4.573 0.415 2.735 1.289 1.728 

Adjusted R2  0.090 0.080 0.047 
 
*, **, *** indicate significance level at the 10, 5 and 1 percent levels.   
Note:  Standard errors are heteroscedasticity-consistent and clustered at the country level; t-statistics is reported.  The 
coefficient of city population missing is not reported. 
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Table 7:  Additional Control Variable included in regression 

Observations 30962 30962 30962 30962 
Number of Countries 67 67 67 67 
Number of Years 2006-10 2006-10 2006-10 2006-10 
Industry dummies Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes 
 Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. 
Firm characteristics         
    Percent of firm that is state-owned -0.172*** 0.064 -0.174*** 0.064 -0.181*** 0.064 -0.172*** 0.064 
    Percent of firm that is foreign-owned 0.375*** 0.120 0.355*** 0.118 0.367*** 0.118 0.375*** 0.120 
    Medium-sized firm -4.892*** 0.305 -4.892*** 0.305 -4.896*** 0.306 -4.892*** 0.304 
    Large firm -7.084*** 0.520 -7.067*** 0.518 -7.096*** 0.526 -7.084*** 0.519 
    Firm is between 6 and 10 years old -3.635*** 0.508 -3.608*** 0.502 -3.628*** 0.503 -3.634*** 0.513 
    Firm is older than 10 years old -6.346*** 0.504 -6.308*** 0.503 -6.319*** 0.505 -6.346*** 0.504 
Business environment         
    Inflation -0.163 2.019 0.379 1.936 -0.534 2.054 -0.101 2.113 
    Power outages -0.424 0.280 -0.431 0.287 -0.398 0.275 -0.420 0.276 
    Control of Corruption -0.326 0.633 -0.389 0.625 -0.264 0.611 -0.321 0.634 
    % of firms with overdrafts 0.380 0.271 0.284 0.256 0.385 0.263 0.378 0.272 
    Crime -0.249* 0.150 -0.347* 0.177 -0.224 0.150 -0.252* 0.150 
    % of firms unionized 0.572*** 0.216 0.496** 0.225 0.586** 0.233 0.562** 0.237 
    Difficulty of firing -0.418 0.263 -0.428* 0.248 -0.436 0.270 -0.419 0.262 
    Ave years of schooling 0.493 0.366 0.588 0.377 0.485 0.370 0.489 0.372 
    % of workers that are skilled -0.591** 0.236 -0.527** 0.231 -0.589** 0.234 -0.593** 0.241 
Agglomeration/trading costs         
    % of firms with website 0.442* 0.247 0.562** 0.258 0.408* 0.247 0.449* 0.248 
    Cost of exporting -0.531 0.344 -0.402 0.274 -0.528 0.343 -0.528 0.342 
    Firm located in capital city 0.299** 0.140 0.285** 0.137 0.299** 0.136 0.298** 0.136 
    % of population in large cities 1.097** 0.479 0.948* 0.525 1.120** 0.488 1.097** 0.477 
    Population 0.514** 0.235 0.386* 0.223 0.529** 0.231 0.523** 0.240 
    Urban population -3.395 3.102 -2.225 3.276 -3.003 3.002 -3.425 3.116 
    Per capita GDP -0.668 0.622 -0.369 0.652 -0.788 0.614 -0.660 0.629 
    % of firms with over 50 workers in city 2.236 1.847 2.790 1.753 1.866 1.814 2.176 1.848 
Additional Controls         
    Math scores   -0.687 0.563     
    Transportation     0.123 0.157   
    Labor regulation     -0.014 0.164   
    Informality     -0.127 0.219   
    Worker skills     0.291** 0.130   
    Courts     0.118 0.111   
    Any Major Conflicts over past 10 years       -0.086 0.836 

Adjusted R2  0.078 0.078 0.078 0.078 
Note.  *, **, *** indicate significance level at the 10, 5 and 1 percent levels.   
Standard errors are heteroscedasticity-consistent and clustered at the country level.   
The coefficients of missing indicators are not reported.  Also control for industry, year dummies. 
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Table 6: Sensitivity to variable imputation 

Group Base No imputed 
values for union 

No imputed values 
for years of education 

No imputed 
years for skilled 

No imputed 
values for Capital 

City 

No imputed for 
values for  % in 

large cities 
Observations 30,962 9502 28950 16,717 20,720 24,908 
Number of Countries 67 22 57 54 59 37 
Number of Years 2006-10 2006 2006-10 2006-10 2007-10 2006-10 
Industry dummies Yes Yes Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes Yes Yes 
 Coef. SE Coef. SE Coef. SE Coef. SE Coef. SE Coef. SE 
Firm characteristics             
    Percent of firm that is state-owned -0.172*** 0.064 -0.093 0.125 -0.123* 0.063 -0.203** 0.094 -0.212*** 0.077 -0.204*** 0.072 
    Percent of firm that is foreign-owned 0.375*** 0.120 -0.007 0.116 0.402*** 0.130 0.372** 0.172 0.544*** 0.157 0.258** 0.117 
    Medium-sized firm -4.892*** 0.305 -5.055*** 0.547 -4.872*** 0.322 -5.351*** 0.463 -4.891*** 0.407 -4.723*** 0.338 
    Large firm -7.084*** 0.520 -6.530*** 0.805 -7.013*** 0.525 -7.230*** 0.646 -7.279*** 0.605 -6.519*** 0.558 
    Firm is between 6 and 10 years old -3.635*** 0.508 -3.303*** 0.928 -3.449*** 0.535 -4.103*** 0.672 -3.643*** 0.648 -3.569*** 0.601 
    Firm is older than 10 years old -6.346*** 0.504 -7.335*** 0.815 -6.053*** 0.510 -6.621*** 0.713 -5.600*** 0.653 -6.323*** 0.605 
Business environment             
    Inflation -0.163 2.019 0.591 3.812 0.483 4.449 1.574 2.342 6.188 6.298 0.607 2.272 
    Power outages -0.424 0.280 -0.576 0.386 -0.374 0.278 -0.717*** 0.263 -0.316 0.296 -0.851*** 0.258 
    Control of Corruption -0.326 0.633 0.597 1.729 0.343 0.669 -0.757 0.819 -0.756 0.719 -1.790*** 0.627 
    % of firms with overdrafts 0.380 0.271 0.944** 0.440 0.405 0.261 0.317 0.334 0.575** 0.265 0.565* 0.298 
    Crime -0.249* 0.150 -0.535** 0.255 -0.194 0.140 -0.142 0.206 -0.205 0.136 -0.364** 0.175 
    % of firms unionized 0.572*** 0.216 4.946*** 1.752 0.647*** 0.220 0.580** 0.276 -0.445 0.472 0.505** 0.227 
    Difficulty of firing -0.418 0.263 -0.738* 0.430 -0.383 0.266 -0.487 0.321 0.376 0.305 -0.504 0.322 
    Ave years of schooling 0.493 0.366 0.145 0.619 0.200 0.150 0.591 0.412 0.317 0.403 0.467 0.366 
    % of workers that are skilled -0.591** 0.236 0.069 0.282 -0.722*** 0.257 -4.663*** 1.634 -0.554** 0.266 -0.400 0.258 
Agglomeration/trading costs             
    % of firms with website 0.442* 0.247 0.889** 0.440 0.437 0.270 0.621** 0.258 0.471* 0.283 0.303 0.250 
    Cost of exporting -0.531 0.344 -0.246 0.553 -0.495 0.374 -0.812* 0.446 -0.768** 0.345 -0.970** 0.460 
    Firm located in capital city 0.299** 0.140 -4.187 3.122 0.350*** 0.129 0.315** 0.157 0.853** 0.352 0.383*** 0.133 
    % of population in large cities 1.097** 0.479 -0.098 0.739 0.916* 0.547 1.489** 0.685 1.419*** 0.461 0.133*** 0.048 
    Population 0.514** 0.235 0.602 0.424 0.520** 0.236 0.581** 0.276 0.105 0.256 0.504** 0.254 
    Urban population -3.395 3.102 -3.740 5.562 -2.959 3.443 -6.407 4.548 -0.780 3.813 -9.361** 4.533 
    Per capita GDP -0.668 0.622 -0.666 0.937 -0.976 0.657 -0.802 0.764 -0.022 0.805 0.387 0.647 
    % of firms with over 50 workers in city 2.236 1.847 7.228** 3.451 2.798 1.844 0.555 2.010 4.752** 2.156 0.958 1.944 
Adjusted R2  0.078 0.095 0.076 0.090 0.077 0.079 

*, **, *** indicate significance level at the 10, 5, and 1 percent levels.   
Note:   Standard errors are heteroscedasticity-consistent and clustered at the country level.   The coefficients for missing dummies are not reported.  
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Appendix:  List of Countries in final sample 

Appendix Table 1:  List of countries in sample 

Country Year Obs. Country Year Obs. Country Year Obs. 
Albania 2007 144 El Salvador 2006 605 Nicaragua 2010 282 
Angola 2006 252 El Salvador 2010 308 Niger 2009 79 
Angola 2010 205 Estonia 2009 160 Panama 2006 486 
Argentina 2006 895 Fiji 2009 77 Panama 2010 230 
Argentina 2010 907 FYR Macedonia 2009 237 Paraguay 2006 515 
Armenia 2009 200 Gabon 2009 98 Paraguay 2010 294 
Azerbaijan 2009 157 Georgia 2008 195 Peru 2006 585 
Belarus 2008 111 Ghana 2007 420 Peru 2010 927 
Benin 2009 104 Guatemala 2006 472 Philippines 2009 883 
Bolivia 2006 536 Guatemala 2010 530 Poland 2009 233 
Bolivia 2010 257 Guinea 2006 163 Russia 2009 670 
Botswana 2006 241 Hungary 2009 241 Rwanda 2006 148 
Botswana 2010 218 Kazakhstan 2009 280 Senegal 2007 399 
Brazil 2009 1,036 Kyrgyz Republic 2009 149 Slovenia 2009 199 
Bulgaria 2007 918 Lao PDR 2009 301 South Africa 2007 758 
Bulgaria 2009 185 Latvia 2009 157 Swaziland 2006 173 
Burundi 2006 208 Lesotho 2009 112 Tajikistan 2008 218 
Cameroon 2006 100 Liberia 2009 65 Tanzania 2006 329 
Cameroon 2009 316 Lithuania 2009 173 Togo 2009 106 
Cape Verde 2006 40 Madagascar 2009 374 Tonga 2009 115 
Cape Verde 2009 81 Malawi 2009 92 Turkey 2008 736 
Chad 2009 109 Mauritania 2006 196 Uganda 2006 450 
Colombia 2006 920 Mauritius 2009 223 Ukraine 2008 562 
Colombia 2010 889 Mexico 2006 1,167 Uruguay 2006 485 
Congo 2009 52 Mexico 2010 1,282 Uruguay 2010 498 
Croatia 2007 460 Mongolia 2009 291 Vanuatu 2009 88 
Czech Republic  2009 111 Mozambique 2007 391 Vietnam 2009 848 
Ecuador 2006 561 Nepal 2009 294    
Ecuador 2010 291 Nicaragua 2006 439    

Note:  Sample is the final sample for regression in Table 2. 
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