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Abstract

This paper contributes to the recent, but rapidly growing, literature on the impact of institutional 

environment on firms’ productivity and trade propensity. Analyzing a comparable cross-country, 

firm-level survey we find that firms’ productivity and trade performance is robustly related to 

institutional environment. Using a novel set of instrumental variables we show that the chain of 

causality runs from improved institutional environment to better firm’s productivity and higher 

trade volumes rather than the reverse. Furthermore, we find that institutional environment is 

more important for productivity in high value-added industries such as electronics or machinery 

hence the pattern of trade and specialization. From a policy perspective our results imply that 

institutional and regulatory reform - especially in enforcement of contracts and business 

regulation - may enhance the capacity of poor countries to move up to specialization in higher-

valued and more complex products and to reap benefits from international integration. 



1. Introduction

The past decade has cemented a widely held belief, among economists and policy makers, that 

good institutions are the key in enhancing economic growth. Birdsall, Rodrik, and Subramanian 

(2005) note, "history and economic and political institutions have trumped other factors in 

determining economic success." Some empirical evidence have confirmed the ‘primacy’ of 

intuitions over integration and geography indicating that among the three ‘deep’ determinants of 

growth, institutions are key in determining long run income levels. (Rodrik et. al. 2004; Jacob and  

Osang, 2006).3

The definition of institutions has, however, remained fairly vague as the concept of ‘good 

governance’ is itself a multi-faced phenomenon. Toward one end of the spectrum institutions  

establish the “rules of the game” for a society or, using North’s (1990) widely cited definition, are 

the formal and informal constraints on political, economic, and social interactions. From this 

perspective, “good” institutions are viewed as establishing an incentive structure that reduces 

uncertainty and promotes efficiency - hence contributing to stronger economic performance. 

Toward the other end of the spectrum, and giving more specific shape to this broad concept of 

institutions, would be particular organizational entities, procedural devices, and regulatory 

frameworks. Such institutions affect performance primarily by fostering better policy choices 

(IMF, 2003)4.

Given the emerging consensus on the primary importance of institutions, it is natural to think that 

institutional differences shape firms’ productivity and can determine trade volumes and patterns 

of comparative advantage. As Douglas North (1991) noted (cited in Ranjan and Lee, 2005 

‘institutions determine costs and hence the portability and feasibility of economic activity’ and 

therefore the nature of institutions that govern these exchange relations affect trade’s magnitude 

and direction.

                                                
3 Although, a recent study by Sachs (2003) reaches an opposite conclusion and argues that geography is the 
determining and key factor in cross country income differences. 
4 Much of the recent research on the impact of institutions follows an approach that lies between these two 
perspectives. This study uses a measure of institutions based on the strengths of the regulatory or legal 
environment thus tilts towards using the latter definition of institutions. 



This paper contributes to the recent, but rapidly growing, literature on the impact of institutional 

or regulatory environment on firms’ productivity and trade propensity. Analyzing a comparable 

cross-country, firm-level survey we find that firms’ productivity and their trade performance are

robustly related to institutional or regulatory environment. We use a novel set of instruments to 

control for endogenuity and find that reverse causality was not a significant problem in our 

dataset. Furthermore, we find that although institutional environment is important for all sectors

there is significant heterogeneity in the magnitude of that impact.  Institutional or regulatory 

quality is relatively more important for high value added industries that are more dependant on 

contract enforcement regulation and thus more institutionally dependent. From a policy 

perspective our results imply that institutional and regulatory reform - especially in enforcement 

of contracts and business regulation - may enhance the capacity of poor countries to move up to 

specialization in higher-valued and more complex products and to reap benefits from 

international integration. 

The paper is structured as follows: Section 2 provides a review of the recent literature relating to 

impact of institutional or regulatory environment on income levels, firms productivity and trade 

performance. Section 3 describes the methodology and data used in the study. Section 4 presents 

the results. Finally, Section 5 concludes.

2. Literature Review

Recent cross-country, macro level econometric studies are viewed as having established that 

institutional quality is a robust determinant of income levels and economic growth. This literature 

has also accounted for the fact that institutions and economic growth jointly cause each other. A 

positive correlation between ‘good’ institutions and growth or income levels may reflect reverse 

causation; faster growing countries may have ‘better’ institutions. The key to overcoming the 

reverse causality problem is to find a variable that predicts today’s institutional quality but that 

has no direct effect on today’s living standards: this is a so-called instrumental variable. The most 

well-known study (Acemoglu, Johnson, Robinson, 2001) select a sub-sample of countries in the 

world that had been colonized and use as the instrumental variable for today’s institutional quality 

the disease environment faced by potential colonizers. The assumption is that depending on 

mortality rates European settlers established either extractive colonies with little incentives for 

institutions building or created permanent settlements and attempted to imitate institutional 

environment present in the old world. The study further assumes that there is a strong correlation 



between early institutions and institutions today. Their econometric analysis using this instrument 

to indicate causality finds a strongly significant effect of institutions on per capita income.

Using ‘distance from equator’ and ‘the extent to which Western languages are spoken in the 

country’ as instruments, Hall and Jones (1999) find a strong correlation across 127 countries 

between output per worker and their measure of social infrastructure, which is computed as an 

average of their institutions and openness index.

Other cross-country studies empirically support the hypothesis that institutions generate growth. 

Easterly and Levine (2003) find supportive evidence of institutions substantially affecting country 

income. Mauro (1995) finds that bureaucratic efficiency has a significant impact on investments.  

Dollar and Kraay (2003) claim that in the very long run better institutions and high trade shares 

have a positive impact on economic growth, but in the short run high trade shares play a greater 

role than the quality of institutions on economic performance.

Comparing the effects of three ‘deep’ determinants of economic growth, institutions, geography 

and integration, Rodrik, Subramanian and Trebbi (2004) find that the quality of institutions is by 

far the most important contributor. In sum, the empirical evidence is strongly in favour of a 

positive and important effect from institutions to per capita income levels. .

A recent literature review on the impact of institutions on income levels notes that ‘this literature 

has served its purpose and is essentially complete as the number of instrumental variables is 

limited and their coarseness prevents close analysis of particular casual mechanisms form 

institutions to growth’ (Pangan and Udry 2005). Attention has, thus, shifted to indirect evidence 

that examine the steps in the casual relationship between institutional environment and income 

levels. The main issue here is the effect on firm level productivity.  While macro studies have 

suggested the link between institutions and firms’ productivity, the enterprise level research have 

overwhelmingly given direct evidence on that link. 

The first such study was conducted by Dollar et. al. (2005). The authors restrict their attention to 

investment climate noting that ‘this concept is closely related to what some authors in the 

macroeconomics literature have called high-quality institutions or social infrastructure’. They use 

only ‘objective’ measures of the investment climate collected in surveys similar to the ones we 

use in this paper, restrict their attention to firms in the garment industry and use city averages as 



their measure of the quality of the investment climate. They find that investment climate matters 

for the level of productivity, wages, profit rates, and the growth rates of output, employment, and 

capital stock. A related study by Ayyagari, Demirgüç-Kunt and Maksimovic  (2006)  show that a 

large set of investment climate indicators such as maintaining political stability, keeping crime 

under control, and undertaking financial sector reforms to relax financing constraints, are likely to 

be the most effective routes to promote firms’ growth.

Bastos and Nasir (2004) attempts to identify which dimensions of the investment climate matter 

most for productivity. Their results, based on a firm level survey of four transition economies 

indicate that competitive pressure is the most critical factor in the investment climate, accounting 

for more variation in firm-level productivity than infrastructure provision or issues related to 

government rent-seeking and bureaucratic burden.

The literature review by Pangan and Udry (2005) further argues that cross-country macro level 

studies of institutions are ‘necessarily coarse and obscures important dimensions of 

heterogeneity’. Recent theoretical advances, mainly related to trade theory, suggest that there is a 

significant sector-specific heterogeneity in the importance or dependence on institutions.   While 

institutional characteristics may affect productivity in all sectors, it presumably affects it

relatively more in some sectors, hence the pattern of comparative advantage. Levchenko (2004) 

shows that better contract enforcement regulation is a source of comparative advantage in  

relatively more productive goods that require a large number of intermediate inputs. He proposes 

a simple model of international trade in which institutional differences are modelled within the 

framework of incomplete contracts. The author shows that doing so reverses many of the 

conclusions obtained by equating institutions with productivity. Institutional differences as a 

source of comparative advantage imply, among other things, that the less developed country may 

not gain from trade and the advanced, contract dependant sectors disappear due to trade opening.

A theoretical paper by Acemoglu, Antràs and Helpman (2006) emphasizes instead the elasticity 

of substitution across intermediate inputs, as low substitutability makes the sector more sensitive 

to contractual frictions. The authors find that better contracting institutions lead to the choice of 

more sophisticated technologies, and that the impact of contracting institutions on technology 

choice is larger in sectors with lower elasticities of substitution across intermediate inputs.



Nunn (2005) presents a theoretical model which shows that under assumptions that relationship-

specific investments are necessary for production and under-investment occurs as contracts 

cannot be enforced, the efficiency losses from under-investment will differ across industries 

depending on the importance of relationship-specific investments in the production process. As a 

consequence, a country’s contracting environment may be an important determinant of 

comparative advantage. In the empirical part of the analysis Nunn (2005) computes the contract-

dependence of every final goods sector. Combining this with data on trade flows and on the 

quality of judicial institutions in a country, he finds in his statistical analysis that countries with 

good contract enforcement institutions specialize in the production of goods for which relation-

specific investments are most important.

Costinot (2005) in his theoretical model describes explicitly the determinants of the organization 

of production, and uncovers a new source of institutional dependence: complexity. By offering a 

closer look at the origins of technological differences, the author finds that better institutions and 

higher levels of education are complementary sources of comparative advantage in the more 

complex industries.

This short review of literature has highlighted that institutional factors affect productivity and 

thus income levels but they presumably affect it relatively more in some more institutionally 

dependent sectors, hence the pattern of comparative advantage. In the next sections we examine 

this claim by analyzing a detailed cross-country firm level survey.

3. Data and Methodology

The overall methodology employed in this paper is to first calculate productivity at firm level, 

and then to regress that measure of productivity on a range of possible explanatory variables 

including institutional/regulatory measure and infrastructure quality indexes. We also determine 

firms’ probability of engaging in international trade and assess how this is dependant on similar 

set of explanatory variables which include institutional quality.

3.1 Data

The data come primarily from the World Bank’s Productivity and Investment Climate Surveys 

(PICSs) conducted in the years 2000-05 that sampled nearly over 20,000 firms in 32 developing 



countries. These surveys, based on large random samples of firms, give firm-level experiences of 

specific regulatory burdens, sources of finance, the quality and access to infrastructure services, 

security of property rights and corruption. They provide a standardized way of measuring and 

comparing investment climate conditions in a country and are aimed at generating statistical 

information for formal assessments of investment climates or regulatory environment in 

international and regional perspectives. PICSs utilize a standard core questionnaire that includes 

questions intended to support the calculation of firm’s productivity and sample exclusively 

manufacturing firms, from not more than 10 sectors. Sample size per country are relatively large 

(up to 1500 or so) although vary significantly depending on the size of the country5. 

The variables for estimating firm level productivity are Y, K, M and L are derived from the survey 

data as follows6:

 Value added (Y) is calculated by subtracting raw materials used from the total value of 

sales;

 Capital (K) is defined as the total book value of assets; 

 Labour (L) is defined as the total number of employees (including contractual employees) 

working at the firm’s main production facility at a given time; and,

 Raw Materials (M) are defined as direct raw material costs (used as a proxy for 

unobservable productivity shock in the Levinsohn and Petrin (2003) procedure)

In order to ensure cross-country compatibility between estimates of production function we 

convert the values expressed in local currencies to current dollars and exclude outliers which are 

defined as these plants which report the ratios of materials to sales larger than one7.

Core productivity data is available for around 23, 000 firms in 10 industries (Textiles, Garment, 

Leather, Agro-industry, Food, Machinery, Electronics, Chemicals, Wood, Plastics).  There is a 

                                                
5 Table A1 in the appendix provides a list of country surveys used in the study and the sample size for each 
survey.
6 In the regressions we also use firm level characteristics such as firm’s size, ownership or age. For the 
definition of these firm characteristics please consult Table A2 in the appendix.
7 We follow Carlin, Schaffer and Seabright (2007) procedure in order to obtain the figures for sales, assets 
and material inputs at constant US dollars.  Since movements in the US dollar exchange rate and domestic 
US inflation affect the chosen numeraire, we adjusted these figures in current dollars using the US Federal
Reserve’s index of the real foreign exchange value of the dollar and the US Bureau of Economic Analysis’ 
GDP deflator. The result is values for sales and fixed capital that are, roughly speaking, in constant US 
dollars.



fair spread of data across industries. The average number of firms in each sector equal to 2340 

(maximum sample is 4,626 in Garments sector and the minimum sample is 468 in Paper 

sector)8. There is also a fair spread across firm size groups, though in African and Latin 

American cases, more firms are micro, small and medium relative to the sample in Bangladesh 

and India.9

Since the survey year varies from country to country we use yearly dummies in all parametric 

regressions to control for time-varying effects. Furthermore, we have temporal observations 

(T=2) for two year period for most variables. However, for the institutional variables we have 

observations only for the actual sample year. Following Escribano and Gautch (2005) we assume 

that, unless there is a structural break, the institutional variables do not change much from one 

year to the next. In the empirical application we maintain constant the institutional coefficients 

and add some temporal dummies affecting the constant term of the productivity equations in each 

year.

We use objective data from PICSs that contain information on time and money spend on 

bureaucratic procedures to construct institutional indices for two sub-components of regulatory 

quality i.e. business and contract enforcement regulation. The use of objective proxies for 

regulatory quality gives a more precise and consistent account of regulatory or institutional 

efficiency. 

We derive the contract enforcement regulation index from the following survey question:

 Average time for a court case involving bridging a contract (Question c247g: On 

average, how many weeks did those court cases take to resolve?)

The business environment index measures bureaucratic requirements faced by the firm and 

consists of the following indicator: 

                                                
8 Table A3 provides a full list of firms sampled in the dataset according to industry type. Industries with 
below 400 observations were dropped. 
9 Furthermore, there are 6372 micro and small enterprises for which productivity and regulatory quality data are 
available We follow the World Bank’s definition of micro and small enterprises which classifies all firms with less than 
20 employees as  belonging to this category.



 Average time firms spend on inspections and mandatory meetings with government 

officials. (Question c242a7: On average, how many days last year were spent in

inspections and mandatory meetings with officials of government agencies in the context 

of regulation of your business? And what were the costs associated with these 

interactions?)

Finally, the quality of infrastructure is shown to impact on firm level productivity10. We proxy 

infrastructure quality as a simple average of the following indices: 

 Days/hours of power outages and unavailable telephone services. (Question c219a1 and 

219b1: During how many days last year did your establishment experience the above 

service interruptions, how long did they last. Power outages or surges from the public 

grid? Unavailable mainline telephone service?)

The original data used to construct indices described above come from different metrics. In order 

to ensure compatibility between various variables used, we index all indicators to vary from 0 to 

1 and rescale them so that higher quality of regulation or infrastructure corresponds to higher 

values of the index.

3.2 Methodology

In order to obtain productivity estimates we use two procedures. First, we apply Levinson and 

Petrin (2003) method to obtain unbiased, parametric estimates of productivity. For both 

specifications we assume standard neo-classical Cobb Douglas production function:

Y= Ait Kit
β(k) Lit

β(l)                                                                                                                        (1)

Where βl, βk represent the Cobb-Douglas coefficient of labour Lit and capital Kit, of firm i at time 

t.  Ait  is what is called the total factor productivity (TFP) because it increases all factors’ 

marginal product simultaneously and it is unobservable to the researcher. Taking logs of (1) 

and denoting logged variables with lower case letters yields:

                                                
10 See for example Yeaple and Golub (2002)



 y = α + log βk  kit + log βl  lit + u t                                                                                                 (2)

Where u t is normally and independently distributed. However, it is now widely recognized that 

firms’ choice of inputs will depend on their technology and productivity, which in turn is 

unobservable. Firms that receive a positive productivity shock could respond by using higher 

levels of inputs. If this is not controlled for, the parameter estimates - and thus the TFP measures -

are biased. The specification of the production function that allows for endogeneity of inputs is as 

follows:

 y = α + β1  lit + βk  kit +  it + u i t                                                                                                   (3)

where  is an unobservable productivity shock that affects the firm’s input choice; and u is a 

purely temporal (unobserved) productivity shock that does not influence firm decisions. In 

general, the coefficients of this production function cannot be estimated consistently with OLS 

because of the correlation of the productivity shocks,  it + u it, with at least some of the inputs. 

The issue of endogeneity bias has been addressed by different methods. The first method we 

employ a semi-parametric approach by Levinsohn and Petrin (2003) to control for input 

endogeneity, which is in turn based on the work of Olley and Pakes (1996). This approach uses 

intermediate inputs usage as a proxy for unobservable productivity shocks. In this methodology, 

labour is considered to be free variable, while capital is a state variable that is assumed to adjust 

slowly to productivity shocks. Given specification (3) it can be shown that intermediate inputs 

usage can be monotonically increasing function of (k) and productivity component that is 

correlated with input choice (). That is intermediate inputs usage function depends on the 

unobserved efficiency variable and the capital stock. Thus given specification (3) the demand for 

intermediate inputs takes the following from:

mit = m( it  , kit )                                                                                        (4)

It seems reasonable to assume that the above function is monotonic in hat is, given the 

stock of capital in time t, the higher the productivity or efficiency level, the higher the usage of 

materials, since the firm will produce more than another firm that has the same stock of capital 

                                                
11 Levinsohn and Petrin (2003) detail the necessary conditions for the monotonicity of this function.



and labour but lower productivity. Thus, we can invert the above equation and write ωit as a 

function of the observed variables, materials and stock of capital:



 it = h t (mit , kit )                                                                                   (5)

Substituting this equation into the production function (3) yields:

 y = α + β1  lit + βk  kit + ht(mit , kit ) + it                                                 (6) 

Not knowing the functional form of ht(mit , kit) - in particular not knowing if it also has a linear 

terms in Kit - one cannot sort out the coefficient βk. Rather for the purpose of labeling the function 

φ is defined as: 

φt  (mit , kit ) =  βk  kit + h t (mit , kit )                                                        (7)                        

and therefore it is a non parametric function. The unknown function  φt, can then be approximated 

by a third-order polynomial in kit and mit.  The first stage of the procedure thus involves 

estimating  φt and β1 and in the second stage the capital and productivity coefficients are 

identified where productivity is assumed to evolve according to a first-order Markov process. 

Once TFP estimates are computed using the Levinshon and Petrin we then regress the obtained 

productivity estimates on a range of possible explanatory variables including institutional quality 

indices. We thus estimate the following equation:

TFP it = α + β’REGIit + β’CCitj + e it                                                                                      (8)

where β’C is a vector of observable firm characteristic such as firms size age and ownership 

structure and vector  β’REG  contains institutional quality indicators that are hypothesized to 

impact on TFP. 

A second traditional approach to dealing with production function endogeneity issues is fixed 

effects estimation. In fact, fixed effects estimators were introduced to economics in the 

production function context by Hoch (1962) and Mundlak (1961). Fixed effects approaches make 



explicit use of firm panel data. The basic assumption behind fixed effects estimation is that 

unobserved productivity it is constant over time, i.e.

yit = α + β1lit + βkkit + i + u  it                                                                                                       (9)

This allows one to consistently estimate production function parameters using least squares 

dummy variables estimation techniques. The assumption that i is constant over time  is clearly a 

strong one however given that our dataset is only for a two year period may well be appropriate. 

To address the endogeneity problem of the inputs we follow the approach proposed by 

Escribano and Guasch (2005). That is, we proxy the usually unobserved firm specific fixed 

effects (which are the main cause of the endogeneity of the inputs) by a long list of firm 

specific observed fixed effects coming from the investment climate surveys. In particular the 

extended Cobb-Douglas production function estimated  becomes:

yit = α + β1lit + βkkit +  β’INSIit + β’CCit+ β’DDi + β’DtDt + u i t                    (10)

where β’INSIit is a vector of regulatory quality and infrastructure variables , Cit  is a vector of 

firm specific control variables (details on these variables provided in Table 3),  Di is firm specific 

dummy variable and Dt is time (yearly) dummy variable. 

Finally, it is important to note that the estimation of production function with both approaches 

described above requires a range of assumptions. Firstly, our analysis assumes that firms in all  

sectors purchase capital equipment and raw materials at world market prices. So the dollar value 

of capital and materials and the dollar value of output can be compared across countries. These 

are strong assumptions, but given the highly competitive nature of the selected sectors they are 

not unreasonable. Secondly, wages are going to diverge between countries and across regions, so 

we measure labour input in the production function in physical rather than value units, by the 

number of workers adjusted for years of schooling and experience (Dollar et. al. 2005). Thirdly, 

in order to compare the cross-country impact of the institutional variable we need to make an 

assumption that technology used across countries is the same. This too is a strong assumption but 

is to some extend relaxed by the use of country and industry level fixed effects in all regressions 

as well as disaggregating the analysis at industry level in some regressions.   



In order to assess the related impact of institutional environment on trade performance  we 

estimate a probit model that determines the probability of exporting:

yExp
it = α + δPPit + δ’INSIit + δ’CCit + β’DDi + β’DtDt + u i t                            (11)

where yExp
it is a binary variable (0,1) taking a value of one if firm exports more than 20% of its 

production and 0 otherwise. δPPit is estimated firm level TFP and δ’INSIit  and  δ’Cit are vectors of  

institutional quality and other firm characteristics, respectively. 

3.3 Other Econometric Issues

Another econometric problem that we have to face in this analysis is the fact that some or all of 

our indicators of institutional/regulatory could be endogenous to firm performance12. We attempt 

to control for this in two ways. Firstly, we use only objective measures of regulatory quality such 

as time and money spend on bureaucratic and legal procedures. These measures have an

advantage over perception-based indicators in that they do not suffer from a bias resulting from 

the fact that  more efficient, innovative firms will might be more  constrained by 

institutional/regulatory quality and thus will also report higher constrains. Secondly, if we don’t 

know all the factors behind efficiency difference between firms productivity and the 

institutional/regulatory constrains then using these firm-level indicators in the productivity 

estimations can be biased as the error term will be correlated with at least some of the repressors. 

We thus use country - industry averages of the plant level regulatory variables instead of the 

survey replies, which is a common solution in panel data studies at the firm level13.

Carlin and Seabright (2007) highlight that taking regional averages creates another type of 

endogeneity related to reverse causality at country/regions level i.e. better performing 

countries/regions have higher quality institutional/regulatory environment.  Thus the statistical

relationship between reported regulatory constrains and improved firm’s performance can run in 

                                                
12 One reason for this could be that these firms have access to more ‘advanced’ technology that they could 
exploit better if the regulatory environment  was different. On the other hand, inherently less productive 
firms, though facing the same legal framework would not be constrained by them not even being aware of 
alternative technology.
13 Ideally, we would like to use regions - industry averages as there is significant evidence that institutional 
or regulatory environment differs between locations even within countries but due to data disclosure 
restrictions the location of firms within countries was not disclosed in the available dataset. 



both directions: better regulatory quality at country or regional level can result in higher firm’s

productivity and better economic performance, for other reasons, can have an impact on 

improved legal environment. In order to control for this bias we use a novel set of instruments 

obtained from World Bank’s Doing Business Database. We use the number of procedures in a 

court case involving bridging a contract as an instrument for contract enforcement regulation and 

the number of procedures required to start a business as instruments for business regulation. The 

intuition behind the choice of these instruments is as follows: the number of procedures in a court 

case involving bridging a contract or in registering a firm is a measure of excessive bureaucracy 

that slows down judiciary procedures or business processes but is not the result of increasing 

firms productivity or countries overall income levels. 

4. Results

In Table 1 we show results of the Escribano augmented methodology for estimating production 

function (equation 10 - one-step estimation)14. These estimates include a full set of country and 

industry dummies as to allow the coefficients of production function to vary between regions and 

sectors. These regressions also include details firm level characteristics such as firm’s age, 

ownership structure and exports.  In column 1 we show regression results without institutional 

environment variables. The production function – capital and labour - are well determined and are 

significant at 1% level. The hypothesis for constant returns to scale is upheld as the results of a 

test that production function coefficients add up to 1 i.e. βk + βl + βm= 1 show that Prob > F =0.00.  

Also the regression results show that, on average and ceteris paribus, firms that are exporters, are 

listed in the stock market or perform external audits display higher productivity. Dummy variable 

for Government owned enterprises is insignificant indicating that these type of enterprises display 

productivity levels which are in line with other companies. 

In the following two columns (2-3) we add institutional/regulatory environment indexes. The 

results highlight that regulatory quality as proxied by contract enforcement or business 

environment regulation is robust and positive determinant of firms’ productivity in a cross-

country perspective. In column 4 we have added to the regression an infrastructure quality index 

and the results imply that also this variable has a significant and positive impact on firms 

productivity.

                                                
14 All regressions are estimated with Whites robust standard errors structure and include yearly dummies. 



We have also tested for reverse causation, where improvements in firms’ productivity and overall 

development level could influence institutional or regulatory quality. As specified in the 

methodology section we use the number of procedures in a court case involving bridging a 

contract as an instrument for contract enforcement regulation and the number of procedures 

required to start a business as instruments for business regulation. These regressions are 

presented in columns 4-5 and confirm that both instruments for policy variables are important for 

firms’ performance indicating that endogeneity was not a significant problem in our sample. 

Table 1: Here

The results of estimating production function using a Levinson and Petrin (2003) procedure 

which gives consistent estimates of the production function parameters is presented in the top part 

of Table 2. As before, the production function parameters are well determined and significant a 

1% level. The bottom part of this table gives estimates of equation (8) where we regress 

productivity estimates of the Levinson and Petrin (2003) procedure on a similar set of firm 

characteristics as well as institutional or regulatory quality. In columns 3-4 we present the 

regression results which further highlight that institutional quality – as proxied by contract 

enforcement and business environment - is a statistically significant positive determinant of firm

level productivity. 

In column 5 we include, as before, a proxy for infrastructure quality and find it to have a positive 

effect on productivity levels.

Table 2: Here

The results of probit analysis of the linear probability model of equation (11) are included in 

Table 3. The estimates indicate that institutional/regulatory quality – as proxied by contract 

enforcement and business environment indices - is a positive and statistically significant 

determinants of the probability of exporting (Columns 1-2). In column 3 we include in the model 

the infrastructure index and find that it is also important for export propensity.   The linear 

probability of exporting model contains an additional endogenous variable – productivity. In 

order to control for possible reverse causality we take advantage of the panel characteristics of the 

dataset and, in column 3-4, use lagged values of productivity as instruments along with 



instruments for institutional quality obtained from the Doing Business Dataset15. The results show 

that the coefficient on lagged productivity has a positive and significant sign indicating no 

endogeneity bias. Our prefered instrument for institutional environment are either statistically 

significant at 10% level or border statistical significance at that level suggesting that, although we 

can not definitely rule out reverse causality, it seemed not be a significant problem in the dataset.   

The results presented up to this point have implied that holding other firm characteristics 

constant, firms in location that have a stronger institutional environment have higher productivity 

and a larger proportion of these firms exports.   

Table 3: Here 

Finally, in Table 4 we present results of fixed effects (Escribano methodology) production 

function estimates disaggregated at industry level. As highlighted in the literature review 

institutional characteristics may affect productivity in all sectors, but presumably affects it 

relatively more in more complex or contract dependant industries. The industry level analysis 

allows us to analyze the differential effect of institutional or regulatory quality depending on

‘institutional dependence’ of the industry. Tables A4 and A5 in the appendix shows a measure of 

industry complexity and contract dependence, computed in previous research by Costinot (2005) 

and Nunn (2005), respectively. These tables confirms that high value-added industries such as 

machinery, or electronics are also most complex and contract dependant whereas light 

manufacturing sectors such as textiles, leather or garment are significantly less complex and 

contract dependant16. Other industries such as wood, plastics or chemicals are also less dependant 

on contract enforcement than the high value added industries.

Our results, presented in Table 4, further highlight the importance of institutional environment in 

determining firm’s level productivity, however, we report some degree of industry level 

                                                
15 The survey contains information for productivity estimation for the year of the survey and two previous 
years. However, the response rate on the questions that enquire about capital and labour stock in the years
prior to the survey year was quite low thus sample size has significantly decreased in the regression using 
lagged productivity estimates. 
16 Costinot (2005) defines industry complexity as an answer from the PSID US survey: “Suppose someone 
had the experience and education needed to start working at a job like yours. From that point, how long 
would it take them?’. Nunn (2005) constructs a measure of industry contract dependence  as a measure of 
the importance of relationship-specific investment across industries. He constructs a variable that directly 
measures the relationship specifity of each input used in production process.  



heterogeneity which is in line with the theoretical assumptions.17 Generally, institutional quality 

variables have a positive and significant sign for the majority of industries but the magnitude of 

the significance seem to be higher for more ‘complex’ contract dependent industries. For 

example, the average marginal effect of the impact of contractual environment on productivity in 

the light manufacturing sectors implies that a 10% improvement in contractual environment 

increases firms’ productivity by just over 1%. An equivalent increase in contractual environment 

will, on average, increase productivity of high value added industries, such as machinery, or 

electronics, by over 4%. For industries such as wood and plastics the contract enforcement 

indices are either insignificant or significant at 10% level indicating for these this sub-component 

of institutional environment might not be the biding constrain on productivity growth in the

industries. We observe a similar patter of results in the analysis of business environment indices. 

Business environment seems to be either unimportant or significant only at 10% level for light 

manufacturing industries such as textiles, leather and garments but remains significant for high 

value added industries such as machinery or electronics. The elasticity implies that a 10% 

improvement in business environment increases productivity in the latter industries by over 3%. 

Interestingly, business environment seems to be important for wood and plastic industries where 

the magnitude of the coefficient implies that a 10% improvement in business environment will 

increase firms’ productivity by around 1.5%.  

Table 4: Here

These results clearly suggest that more technologically advanced and complex industries are more 

institutionally dependant i.e. institutional characteristics such as contract enforcement regulation 

and business regulation are more important for enhancing productivity levels in high value added 

‘complex industries’ like electronics or machinery.

5. Conclusion

While there is an emerging consensus that institutional environment determines income levels, 

productivity, and also the patterns of trade the precise mechanisms for that relationship have yet 

to be fully understood. This paper attempts to unravel the role that institutional environment – as 

proxied by various measures of regulatory quality – plays in determining the productivity 

                                                
17 As before these regression include a full set of country  dummies to allow the coefficients of production 
function to vary between regions as well as include firm level controls.



differences and trade patterns across countries. We analyze a comparable cross-country firm level 

survey and find that institutional environment is a robust determinant of cross-country 

productivity differences and firms’ propensity to trade. Using a novel set of instrumental 

variables we show that the chain of causality runs from improved institutional environment to 

better firm’s productivity and higher trade volumes rather than the reverse. Furthermore, we find 

that institutional environment is more important for productivity in high value added industries 

such as electronics or machinery hence the pattern of trade and specialization.  The average 

marginal of the impact of contractual environment on productivity in the light manufacturing 

sectors implies that a 10% improvement in institutional environment increases firm’s productivity 

by just over 1%. An equivalent increase in institutional environment will, on average, increase 

productivity of high value-added industries, such as machinery or electronics, by over 4%. This 

finding may also shed light on why developing countries, where on average institutional 

environment is less favourable, tend to specialize in light manufacturing sectors such as garments 

and textiles whereas developed countries concentrate production in highly complex sectors such 

as machinery and electronics. Finally, we also find that the quality of domestic infrastructure has 

a statistically significant impact on firm’s productivity.

These results highlight that differences in institutional quality between locations may 

explain world’s patterns of specialization and comparative advantage. A well known fact about 

international patters of production and trade is that developed countries tend to specialize in 

production and exports of more complex good with higher value added. As developed countries 

tend to also have, on average, stronger institutional quality, our results indicate they will also 

have highest productivity in these most sophisticated sectors and will specialize in production of 

such goods.  

From a policy perspective our results imply that institutional and regulatory reform - especially in 

enforcement of contracts and business regulation - may enhance the capacity of poor countries to 

move up to specialization in higher-valued products and to reap benefits from international 

integration. An integrated programme of reforms aimed at improving developing countries 

institutional and physical infrastructure is necessary if a country is to move up the specialization 

ladder and is to reap benefits of globalized world economy. 
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Tables:

Tables 1: Parametric Productivity Estimates: Escribano Augmented

Parametric Productivity Estimates: Escribano Augmented
Explanatory 

Variables
(1) (2) (3) (4) (5 - IV) (6– IV)

Capital
.521***
(.009)

.543***
(.010)

.519***
(.013)

.519***
(.010)

.882***
(.003)

.784***
(.004)

Labour
.498***
(.009)

.475***
(.014)

.491***
(.011)

.494***
(.014)

.137***
(.009)

.228***
(.008)

Exporter dummy
.092***
(.015)

.078***
(.017)

.102***
(.016)

.968***
(.026)

.056***
(.017)

.054***
(.018)

Foreign owned 
(>20%) dummy

.239***
(.022)

.241***
(.024)

.237***
(.025)

.235***
(.026)

.039*
(.018)

.040*
(.019)

Government 
(>20%) dummy

.006
(005)

.008
(.005)

.006
(.005)

.006
(.004)

-.009***
(.003)

-.009***
(.003)

Age 
.033

(0.26)
.061*

(.026)
.035

(.026)
.035

(.026)
.186***
(.026)

.186***
(.026)

Stock market 
listed dummy

.161***
(.030)

.158***
.035

.167***
(.034 )

.167***
(.034 )

.160***
(.030)

.158***
(.029)

External audit 
dummy

.067***
(.017)

.050***
(.019)

.066***
(.020)

.066***
(.020)

.002
(.002)

.004
(.003)

Small Firms 
‘Dummy’

-.056***   
(.022)

-.061***
.023

-.0531**
(.023)

.061**
(.025)

-.022*
(.010)

-.023*
(.009)

Contract 
Enforcement

.071***
(.006)

0.69***
(0.06)

.082***
(.023)

Business 
Regulation

.053**
(.022)

.077***
(.011)

Infrastructure
.063***
(.016)

Country dummies Yes Yes Yes Yes No No

Industry dummies Yes Yes Yes Yes Yes Yes
No of Observations 26599 26498 24087 24087 26609 26609

R2 0.7072 0.8826 0.9054 0.9180 0.8737 0.8663
Prob > F 0.00 0.00 0.00 0.00 0.00 0.00



Table 2: Levinsohn and Petrin Parametric Productivity Estimates and Determinants of 
Productivity Regressions

Parametric Productivity Estimates: Levinsohn and Petrin (2003)
Explanatory 

Variables
(1) (2) (3) (4) (5 - IV ) (6 – IV)

Capital .378***
(.003)

Labour .719***
(0.13)

Determinants of Productivity Regressions
Exporter
Dummy

.312***
(.025)

.405***
(.020)

.388***
(.020)

.095***
(.037)

.091***
(.035)

Foreign owned 
(>20%) dummy

.634***
(.032)

.716***
(.031)

.663***
(.030)

.761***
(.043)

.707***
(.038)

Government 
(>20%) dummy

.013
(.012)

.015
(.012)

.014
(.012)

.003
(.004)

.005
(.003)

Age .282***
(.046)

.293***
(.032)

.275***
.033

.832***
(.033)

.875***
(.040)

Stock market 
listed dummy

.514***
(.054)

.598***
(.040)

.606***
(.042)

.613***
(.042)

.607***
(.041)

External audit 
dummy

.425***
(.026)

.393***
(.022)

.430***
(.022)

.419***
(.024)

.416***
(.022)

Contract
Enforcement

.128**
(.056)

.723***
(.063)

.251***
(.050)

Business 
Regulation

.096***
(.020)

1.79***
(.097)

Infrastructure .033***
(.013)

Country dummies No Yes Yes Yes No No
Industry dummies No Yes Yes Yes Yes Yes
No of Observations 24254 23680 21747 21317 21747 21747

R2 0.8015 0.7967 0.8005 0.8083 0.8072
Prob > F 0.00 0.00 0.00 0.00 0.00 0.00



Table 3: Determinants of Trade Regressions – Probit Analysis

Determinants of Trade Regressions – Probit Analysis
Explanatory 

Variables
(1) (2) (3) (4 - IV) (5– IV)

Foreign owned 
(>20%) dummy

.538***
(.029)

.515***
(.031)

.497***
(.032)

.558***
(.032)

.512***
(.025)

Government 
(>20%) dummy

-014***
(.003)

-.014***
(.003)

-.014***
(.003)

-.011***
(.003)

-.013***
(.003)

Age
.076**
(036)

.082**
(.035)

.101**
(.036)

.107***
(.032)

.068**
(.031)

Stock market 
listed dummy

.068*
(.026)

.056
(.035)

-.006
(.040)

.174***
(.031)

.271***
(.031)

External audit 
dummy

-.015
(.030)

-.085
(.055)

-.098
(.064 )

.013
(.025 )

.014
(.021 )

Small Firms 
‘Dummy’

-.645***
(.017)

-.638***
(.025)

-.616***
(.026)

-.85***
(.020)

-.82***
(.018)

Productivity
.142***   
(.007)

.148***
(.007)

.152***
(.008)

.008**
(.004)

.016**
(.003)

Contract 
Enforcement

.172***
(0.22)

.016
(.010)

Business 
Regulation

.094***
(.006)

.083**
(.022)

.021
(.012)

Infrastructure
.063**
(.036)

Country dummies Yes Yes Yes No No
Industry dummies Yes Yes Yes Yes Yes
No of Observations 24109 24109 23687 10543 10543

Psudo R2 0.2217 0.2215 0.2306 01559 0.1604
Prob > F 0.00 0.00 0.00 0.00 0.00



Table 4: Escribano augmented Cobb-Douglas Industry Level Productivity Estimates 

Cobb-Douglas Industry Level Productivity Estimates: Escribano augmented
Explanatory 

Variables
Textiles Leather Garments Agro industry Food

Capital .514***  .537*** 0.510*** .432*** .56*** .463*** .586*** .405*** .559*** .531***

Labour .502*   .489*** 0.527*** .234** .129*** .097**  .334*** .302*** .468*** .016*

Contract 
Enforcement

.147** .033*** .178** .261 0.33*

Business 
Regulation .08* 0.095 .068   .183** .121***

Country 
dummies

Yes Yes Yes Yes Yes

Control 
Variables 

Yes Yes Yes Yes Yes

Number of 
Observations

3315 592 4208 439 1603

R2 0.9228 0.9293 0.9541 0.8575 0.9063
Prob > F 0.00 0.00 0.00 0.00 0.00

Cobb-Douglas Industry Level Productivity Estimates: Escribano augmented
Explanatory 

Variables
Machinery Electronics Chemicals Wood Plastics

Capital .439*** .478*** .403*** .399*** .495*** .459*** .477*** .444*** .607*** .487***

Labour .501*** .483*** .114*** .123*** .056*** .065*** .064*** .127*** .135*** .194***

Contract 
Enforcement .565** .38*** .265*** .086* .089

Business 
Regulation .234** .264*** .18* .42** .21**

Country 
dummies

Yes Yes Yes Yes Yes

Control 
Variables 

Yes Yes Yes Yes Yes

Number of 
Observations

2367 1657 2523 1373 1527

R2 0.9001 0.9224 0.9241 .94521 0.8958
Prob > F 0.00 0.00 0.00 0.00 0.00



Appendix:

Table  A1: Countries included in the dataset

Country Year
Sample 

Size
Bangladesh 2002 1,940

Benin 2004 250
Cambodia 2003 242

Chile 2004 1,874
Costa Rica 2005 559

Ecuador 2003 505
Egypt 2004 1,416

Ethiopia 2002 687
Guyana 2004 305

India 2000 1,628
India 2002 2,786

Kyrgyzstan 2003 188
Madagascar 2005 253

Malawi 2005 274
Mauritius 2005 223
Moldova 2003 151
Morocco 2000 1,163
Morocco 2004 1,666
Pakistan 2002 1,874

Peru 2002 128
Philippines 2003 1,189

Poland 2003 126
South Africa 2003 878

Syria 2003 221
Tajikistan 2003 188
Tanzania 2003 282
Thailand 2004 2,465
Turkey 2005 1,156

Uzbekistan 2003 187
Vietnam 2005 2,233
Zambia 2002 323

Table A2: Firm level characteristics – Variable Definition 

Exporter dummy Dummy takes a value of 1 if a firm exports more than 25% of output

Foreign owned dummy Dummy takes a value of 1 if more than 20% of the firm is foreign owned
Government dummy Dummy takes a value of 1 if more than 20% of the firm is government 

owned
Age Difference between 2002 and the year that the firm started operations in

the country
Stock market listed dummy Dummy variable=1 if the firm is publicly listed

External audit dummy Dummy variable=1 if the firm’s annual financial statement is reviewed
by an external auditor

Small Firms ‘Dummy’ Dummy takes a value of 1 if a firm has less than 20 employees



Table A3: Industry breakdown of the Dataset

Textiles 3,964
Leather 913

Garments 4,626
Agro-industry 481

Food 4,318
Metals and machinery 2,827

Electronics 1,709
Chemicals and pharmaceutics 2,761

Wood and furniture 1,829
Non-metallic and plastic materials 1,848

Paper 468

Table A4: Ranking of Industries by Complexity (computed by Costinot, 2005) 

Industry Complexity
Knitting mills 2.38

Miscellaneous fabricated textile products 2.55
Apparel and accessories 5.20

Yarn, thread, and fabric mills 5.28
Footwear, except rubber 5.52

Logging 7.52
Bakery products 8.21
Rubber products 9.32

Canning and preserving fruits, 
vegetables, and seafoods

9.51

Meat products 9.75
Furniture and fixtures 10.94

Sawmills, planing mills, and mill work 12.19
Miscellaneous paper and pulp products 12.36

Miscellaneous food preparation and 
kindred products

12.43

Miscellaneous plastic products 13.50
Cement, concrete, gypsum, and plaster 

products
13.56

Paperboard containers and boxes 13.60
Motor vehicles and motor vehicle 

equipment
14.01

Miscellaneous fabricated metal products 14.70
Electrical machinery, equipment, and 

supplies, not elsewhere classified
15.84

Household appliances 16.00
Fabricated structural metal products 16.90

Glass and glass products 17.36
Miscellaneous wood products 17.70

Pulp, paper, and paperboard mills 17.86
Miscellaneous manufacturing industries 19.96

Newspaper publishing and printing 20.35
Radio, T.V., and communication 

equipment
21.04

Machinery, except electrical, not 21.43



elsewhere classified
Blast furnaces, steel works, rolling and 

finishing mills
21.87

Beverage industries 22.00
Printing, publishing, and allied 
industries, except newspapers

22.28

Ship and boat building and repairing 24.61
Metalworking machinery 26.66

Industrial chemicals 26.92
Electronic computing equipment 29.37

Construction and material handling 
machines

29.88

Drugs and medicines 31.00
Aircraft and parts 31.84

Optical and health services supplies 35.19

Table A5: Ranking of Industries by Contract Dependence (computed by Nunn, 2005) 

ISIC 
Rev. 2

Industry
Contract 

Dependence

353 Petroleum refineries 0.058
372 Non-ferrous metals 0.160
351 Industrial chemicals 0.240
371 Iron and steel 0.242
312 Misc. food products n.e.c 0.279
314 Tobacco 0.317
361 Pottery, china, earthenware 0.329
311 Food products 0.331
341 Paper and products 0.348
321 Textiles 0.376
369 Other non-metallic mineral products 0.377
354 Misc. petroleum and coal products 0.395
355 Rubber products 0.407
356 Plastic products 0.408
381 Fabricated metal products 0.435
352 Other chemicals 0.490
331 Wood products, except furniture 0.516
390 Other manufactured products 0.547
362 Glass and products 0.557
332 Furniture, except metal 0.568
323 Leather products 0.571
324 Footwear, except rubber or plastic 0.650
342 Printing and publishing 0.713
313 Beverages 0.713
383 Machinery, electric 0.740
322 Wearing apparel, except footwear 0.745
382 Machinery, except electrical 0.764
385 Professional and scientific equipment 0.785
384 Transport equipment 0.859


