
June 22, 2007

Document of the World Bank

Report No. 40717-LAC

Economic Performance in Latin America and
the Caribbean: A Microeconomic Perspective
(In Two Volumes) Volume II: Detailed Findings 

Finance and Private Sector (LCSPF) and Chief Economist Offi ce (LCRCE)
Latin America and the Caribbean Region

R
eport N

o. 40717-LA
C

                                     Econom
ic Perform

ance in Latin A
m

erica and the C
aribbean 

Volum
e II

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed





LAC / LCR 
LCRCE 
LLC 
M 
MA 
MENA 
MEX 
MYS 
NBFI 
NIC 
NTB 
NX 
Obs. 
OECD 
OLS 
PAN 
PER 
PISA 
PRY 
R&D 
S A 
SLV 
SME 
SS A 
TFP 
THA 
TI 
TOT 
Trini. & Tobago 
UK 
URY 
USA / US 1 U.S. 
USD 
USPTO 
Venezuela, RB 
WDI 
WDR 
WEF 
X 
ZAF 

Latin America and the Caribbean 
Office of the Chief Economist, Latin America and the Caribbean Region (World Bank) 
Limited Liability Company 
Imports 
Moving-average 
Middle East and North Afi-ica 
Mexico 
Malaysia 
Non Bank Financial Institution 
Nicaragua 
Non-tariff barriers 
Non-exporters 
Observations 
Organisation for Economic Co-operation and Development 
Ordinary Least Squares 
Panama 
Peru 
Program for International Student Assessment 
Paraguay 
Research and Development 
South Asia 
El Salvador 
Small and Medium Enterprises 
Sub-Saharan Africa 
Total Factor Productivity 
Thailand 
Transparency International 
Terms of Trade 
Trinidad and Tobago 
United Kingdom 
Uruguay 
United States of America 
United States Dollars 
United States Patent and Trademark Office 
Republica Bolivariana de Venezuela 
World Development Indicators 
World Development Report 
World Economic Forum 
Exports 
South Africa 

Vice President: 
Chief Economist: 
Sector Director: 
Sector Manager: 
Task Managers: 

Pamela Cox 
Guillermo Perry 
Ernesto May 
Lily Chu 
Pablo Fajnzylber 
Luis Guasch, and 
Humberto Lopez 





TABLE OF CONTENTS: 

............................................................................... Acknowledgements 

Chapter 1: Do we need another study of economic performance in Latin 
America and the Caribbean? 

I . Introduction .............................................................................. 
.......................................................... I1 . Where do we go from here? 

............................................... I11 . A first pass at the investment climate 
.............................................................................. IV . Conclusions 

Chapter 2: The investment climate in Latin America 
I . Introduction ............................................................................. 
11 . How do firms perceive the key investment climate constraints to 

........................................................................................ growth? 
................................................. I11 . Data and econometric methodology 

..................................................................... IV . Estimation results 
................................... V . Merging Enterprise Survey and household data 

.................................................... VI . Taking stock of previous studies 
........................................................... VII . Summary and conclusions 

Chapter 3: What would be the impact of a better investment climate for all? 
I . Introduction ............................................................................ 
I1 . Potential productivity gains under alternative scenarios .......................... 
111 . Results ................................................................................... 
IV . Country detail .......................................................................... 

............................................... V . Are there any differences by firm size? 
................................................ VI . Are there potential gains for wages? 

VII . Conclusions .............................................................................. 

Chapter 4: Behind the investment climate . Back to basics: determinants of 
corruption 

............................................................................ I . Introduction 
.............................................................. I1 . A conceptual framework 

.................................................................................. 111 . Results 
...................................................................... IV . Robustness checks 

............................................ V . Determinants of regulatory compliance 
VI . Conclusions ............................................................................. 

Chapter 5: What are the determinants of financial access in Latin America? 
I . Introduction ............................................................................ 
I1 . Data ....................................................................................... 

................................................................... I11 . Descriptive statistics 
IV . Regression results ...................................................................... 

............................................................ V . Summary and conclusions 

iii 



Chapter 6: Productive innovation: the roles of the investment climate and R&D 
expenditures 

............................................................................. I . Introduction 161 
................................................... I1 . A model of productive innovation 163 

...................................................................................... I11 . Data 166 
.......................................... IV . Is R&D related to productive innovation? 170 

................................................... V . The role of the investment climate 172 
............................................................................. VI . Conclusions 176 

Chapter 7: Exporter premiums 
........................................................................... I . Introduction 180 

............................................ I1 . Exporter premiums: what do we know? 183 
........... I11 . From exports to wages: evidence from firm level data in Argentina 188 

IV . Explaining output differentials between exporters and non exporters in a 
.......................................................................... small country 199 

............................................... V . Conclusions and policy implications 205 



LIST OF TABLES: 

Chapter 1 
Table 1 : 

Table 2: 
Table 3: 
Table 4: 

Chapter 2 
Table 1: 
Table 2: 
Table 3: 
Table 4: 
Table 5: 
Table 6: 

Table 7: 

Table 8: 
Table 9: 
Table 10: 
Table 1 1 : 

Table 12: 
Table 1 3 : 
Table A1 : 

Chapter 3 
Table 1: 

Table 2: 

Table 3: 

Table 4: 

Table 5: 

Table 6: 

Chapter 4 
Table 1: 
Table 2: 

Correlations in per capita growth rates between Latin America and some 
reference groups ........................................................................ 
The persistence of investment rates in Latin America ............................. 
Total Factor Productivity in Latin America . Selected countries .................. 
Factors that might affect access to the financial sector ............................ 

Top 5 constraints to productivity and growth in the perception of the firms .. 
Enterprise Surveys at a glance ........................................................ 
Main investment climate determinants of labor productivity. by theme ....... 
Impact of the investment climate on labor productivity ......................... 
Relative magnitude of coefficients by country ..................................... 
Impact of the investment climate on labor productivity. domestic firms with 
less than 100 employees .............................................................. 
Impact of the investment climate on labor productivity, robust regression 
estimates ................................................................................ 
Impact of the investment climate on total factor productivity ................... 
Impact of the investment climate on wages ....................................... 
Impact of the investment climate on labor productivity. by firm size ........... 
Impact of the investment climate on labor productivity. by LAC sub- 
regions ................................................................................... 
Impact of the investment climate on labor productivity. global sample ....... 
Education and the investment climate ............................................. 
Descriptive statistics of variables used in econometric analyses (average by 
country) ................................................................................. 

Investment climate contributions to labor productivity gains from moving to 
the Ireland benchmark -same industry and firm size (in percentage) ......... 
Investment climate contributions to labor productivity gains from moving to 
the Chilean benchmark -same industry and firm size (in percentage) ......... 
Investment climate contributions to labor productivity gains from moving to 
the top 75th percentile of the same industry and firm size (in percentage) ... 
Top three priorities for firms moving to the 75th percentile of same industry 
and firm size ............................................................................. 
Top three priorities for firms moving to the Chilean benchmark -same 
industry and firm size ................................................................. 
Investment climate contributions to wage gains from moving to the top 75th 
percentile of same industry and fm size (in percentage) ........................ 

Determinants of bribe payments in Latin America ............................... 
Determinants of bribe payments in Latin America (small firms) ................ 



Table 3: 
Table 4: 
Table 5: 

Table 6: 
Table 7: 
Table 8: 
Table 9: 

Chapter 5 
Table 1: 
Table 2: 
Table 3: 
Table 4: 
Table 5: 
Table 6: 
Table 7: 
Table 8: 
Table 9: 
Table 10: 
Table 1 1 : 
Table 12: 
Table 13: 

Chapter 6 
Table 1: 

Table 2: 

Table 3: 

Chapter 7 
Table 1 : 
Table 2: 
Table 3: 
Table 4: 
Table 5: 
Table 6: 
Table 7: 
Table 8: 

Table 9: 
Table 10: 

Table 11: 
Table 12: 

......................................................... Country-by-country analysis 
........ Determinants of bribe payments in Latin America (excluding capital) 

Determinants of bribe payments in Latin America (objective court quality 
measure) .................................................................................. 

........................................... Alternative measures of bribe payments 
Determinants of bribe payments in Latin America . IV results ................... 
Including country-wide governance measures .................................... 

............................................ Determinants of regulatory compliance 

Descriptive statistics for cross-sectional access measures ....................... 
Correlations of cross-sectional access measures .................................. 
Descriptive statistics for time-varying measures ................................. 
Descriptive statistics for court quality measures ................................. 

............................................ Descriptive statistics for other controls 
Baseline regressions of cross-sectional access measures ........................ 
Access and court quality ............................................................. 
Access and court quality robustness checks ....................................... 
Access, court quality and size ....................................................... 
Time-series loan characteristics and financial development .................... 
Time-series loan characteristics, financial development, and size ............. 
Startup capital and registrations ..................................................... 
Startup capital, registration and size ................................................. 

New product versus non-innovative firms (percentage firms with key 
characteristics) and trade indicators ................................................. 
Are R&D expenditures related to productive innovation? Direct versus 
reverse regressions ...................................................................... 
The role of the investment climate: marginal effects from probit estimations . 

Productivity and wage exporter premiums in LAC ............................... 
In which countries exporting leads to productivity gains? ....................... 
In which countries do we observe wage premiums? .............................. 
Argentine exports by destination ................................................... 
Argentine exports by destination by year .......................................... 
Industrial survey: Argentina 1998 - 2000 .......................................... 
Exports, exports destinations, and wages . OLS and FE .......................... 
Exports, exports destinations. and wages . Wage regression: instrumental 
variable ..................................................................................... 
Exports and exports destinations . Labor force composition ..................... 
Exports, exports destinations. and wages . Wage regressions controlling for . . .................................................................... labor force composition. 
Share of establishments with positive exports ..................................... 
Descriptive statistics: exporter criterion: exports > 5 percent of sales .......... 



Table 13: Output decomposition by definition of exporter and allowing for different 
factor elasticities between exporters and non exporters.. . . . . . . . . . . . . . . . . . . . . . .. 203 

Table 14: Output decomposition by definition of exporter and constrained to common 
factor elasticities between exporters and non exporters.. . . . . . . . . . . . . . . . . . . . . . .. 204 





LIST OF FIGURES: 

Chapter 1 
Figure 1: 
Figure 2: 

Figure 3: 

Figure 4: 

Figure 5: 
Figure 6: 
Figure 7: 
Figure 8: 
Figure 9: 
Figure 10: 
Figure 1 1 : 
Figure 12: 
Figure 1 3 : 
Figure 14: 
Figure 15: 
Figure 16: 
Figure 17: 
Figure 18: 
Figure 19: 
Figure 20: 

Chapter 2 
Figure 1: 
Figure 2: 

Chapter 3 
Figure 1 : 
Figure 2: 
Figure 3: 
Figure :4 

Figure 5: 

Chapter 4 
Figure 1 : 

Chapter 5 
Figure 1 : 
Figure 2: 
Figure 3: 

Per capita growth in Latin America and the Caribbean 1963.2006 ............. 
Per capita growth in Latin America and the Caribbean 1963-2005 
(deviations with respect to global trends) ........................................... 
Per capita growth in Latin America and the Caribbean 1963-2005 
(deviations with respect to selected country groups) .............................. 
Per capita growth in Latin America and the Caribbean 1963-2005 
(deviations with respect to global trends: country detail) ........................ 
Gross capital formation (% of GDP) ................................................. 
Investment in Latin America .......................................................... 
Investment and growth in Latin America 1970-2005 ............................. 
Investment and growth in the world (excluding Latin America) 1970-2005 .. 
TFP 1970-2005 Regionallgroup comparisons ...................................... 
TFP in selected Latin American countries 2001-2005 ........................... 
Vulnerabilities have been dramatically reduced .................................... 
Institutional quality and per capita income across countries ...................... 
Business environment ................................................................. 
Infrastructure investment in Latin America (1 980-2005) ......................... 
Cost of inadequate infrastructure .................................................... 
Domestic credit to the private sector (% of GDP) .................................. 
Banking access index, 2004 ........................................................... 
Education in Latin America ........................................................... 
R&D expenditures (% of GDP) and income per capita ........................... 
Firms with IS0 certification per million workers, LAC and the OECD ....... 

Relative magnitude of regression estimates. LAC average ....................... 
Contribution to growth in Latin America ........................................... 

Latin America: potential productivity gains associated to different scenarios . 
Aggregate labor productivity gains. by country .................................... 
Aggregate labor productivity gains. by firm size ................................... 
Wage gains driven by investment climate conditions. Latin American 
average ................................................................................... 
Aggregate wage gains. by country ................................................... 

Bribe payments in Latin America ................................................... 

Interest rate spreads (lending minus deposit) ....................................... 
Access measures by size and country ............................................... 
Startup registration by size and country ............................................. 

viii 



.................. Figure 4: Time-series of loan characteristics and financial development 139 
.......................... Figure 5: Court objective and court subjective by country-region 141 

.............................................................. Figure 6:  Court quality and access 142 

Chapter 7 
................................................... Figure 1: Output differential decomposition 200 

....................... Figure 2: Percentage output gap accounted for by TFP differentials 203 

....................... Figure 3: Percentage output gap accounted for by TFP differentials 204 



ACKNOWLEDGEMENTS 

Economic Performance in Latin America and the Caribbean: A Microeconomic 
Perspective is the product of a collaborative effort of two units of the Latin American 
Region of the World Bank: the Chief Economist Office and the Finance and Private 
Sector unit of the Poverty Reduction and Economic Management Group. The report was 
prepared under the general guidance of J. Luis Guasch by a team led by Pablo Fajnzylber 
and Humberto Lopez and comprising Veronica Alaimo, Carlos CQceres, Carlos 
Casacuberta, Wendy Cunningham, NCstor Gandelman, Daniel Lederman, Norman 
Loayza, Inessa Love, Marcelo Olarreaga, Ana Maria Oviedo, Guido Porto, Eliana 
Rubiano, and Naotaka Sugawara. Guillermo Beylis, Edwin Goiii, Tatsuji Hayakawa and 
Naotaka Sawada also collaborated with processing of the survey data. 

Excellent advice has been received from Guillermo Perry and especially from our peer 
reviewers, Alvaro Gonzalez and Mary Hallward-Driemeier. Special thanks are also due 
to Luis Servtn for providing us with the econometric discussion in Chapter 2 for 
discussions in the author workshop. To all of them we are gratehl without implication. 





Chapter 1 

Do we need another study of economic 
performance in Latin America and the 
Caribbean? 

Veronica Alaimo, Pablo Pajnzylber, J. Luis Guasch, J. Humberto Lopez, and Ana 
Maria Oviedo 

Per capita growth in the Latin American region 
over the 2004-2006 period has averaged 2.7 percent and 
would now be at a level not seen since the mid 1970s. Yet, 
there are f m  reasons to be complacent about the current 
situation. In particular, despite the positive performance of 
the region, it appears that Latin America k lagging the rest 
of the world, that there are issues about the long term 
sustainability of such strong performance and that the 
region is notfilly exploiting the opportunities created by a 
positive global economic environment. What are the major 
reasons behind this performance? Is it related to low 
investment rates, to low returns of investment, or to low 
total factor productivity? Perhaps more importantly, what 
are the policy areas that deserve more attention? 

I. Introduction 

Over the past 3 years, Latin America and the Caribbean (Latin America hereafter) has 
shown signs of significant economic improvement (Figure 1). Between the end of 2003 
and the end of 2006 Chile, the Dominican Republic, Ecuador and Peru reached per capita 
growth rates above 3.5 percent whereas Argentina, Uruguay and Venezuela grew at 
annual per capita growth rates above 7 percent. ~ e d i a n '  per capita growth in the region 
in the last three years has averaged 2.7 percent and would now be at a level not seen since 

When interest is on country performance, the sample median growth rate appears as the natural measure. 
This is not to say that it is without problems to perfom comparisons across regions and over time. First, 
medians give the same weight to small economies like Haiti and to large economies like Brazil, something 
that may not be fair in all circumstances. Second, if the best performing countries improve their 
performance and the wont performing do not, the median will not capture the improvement at the regional 
level. In those cases, the mean rather than the median may be more appropriate. However, means may be 
influenced by a handhl of extreme observations and also present a biased picture. 



the mid 1970s when the region experienced growth rates around 3 percent. Taking into 
account that over the last 30 years median per capita growth in the region has rarely 
averaged more than 2.5 percent over a 3 year period, this achievement is nothing short of 
remarkable and could probably be interpreted as the result of an acceleration in structural 
growth rates, perhaps due to the significant reforms implemented by a large number of 
countries of the region over the decade of the 1990s. So, does this mean that policy 
makers and more generally development practitioners focusing on Latin America should 
not be concerned with economic growth any longer? 

Figure 1. Per capita growth in Latin America and the Caribbean 1963-2006 
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Note: Annual median growth rate of the region. The series has been smoothed with a 
backward looking 3 year MA. 
Source: Own calculations based on data from WDI and GEP 2007 

The truth is that there are few reasons to be complacent about the current situation. First, 
even if the region managed to sustain the current trends: the corresponding growth rates 
would be insufficient to achieve fast poverty reduction over the short run. According to 
Perry et al. (2007), today Latin America's (headcount) poverty rate (using a US$2 PPP a 
day poverty line) is close to 25 percent. This, together with an average growth elasticity 
of poverty of around 1.4 for the region (see Gasparini et al., 2007) would imply that on 
current trends the region would need about 25 years to achieve a poverty rate that is 
below 10 percent. The need to achieve faster growth rates is even more pressing when we 
rely on national statistics to measure poverty, in which case the current regional poverty 
rate would be around 40 percent (see Figure 2.1 in Perry et al., 2007). 

Second, while the region's recent performance is quite impressive by historical standards, 
so far it is only a three year run driven, to a significant extent, by a number of external 
factors, such as a favorable global environment, high commodity prices, the voracious 
appetite for raw materials and intermediate goods from countries such as China and India 
and so on. It is unclear how much longer such a set of favorable conditions will persist. 

According to the World Bank's 2007 Global Economic Prospects per capita growth is expected to level at 
the 2006 level in 2007 and 2008. 



Third, and perhaps more important in this context, the improvements on the growth front 
observed in Latin America are consistent with those observed in the rest of the world. 
Figure 2 plots the deviations of Latin America's annual growth rates with respect to the 
median growth rate of the world (excluding Latin ~ m e r i c a ) . ~  When this deviation is 
positive (negative) it implies that the region was growing faster (slower) than the typical 
country in the world (as captured by the median). Thus this figure presents Latin 
American growth estimates from which we have somewhat eliminated the effect of the 
international business cycle. 

Figure 2. Per capita growth in Latin America and the Caribbean 1963-2005 
(deviations with respect to global trends) 

Note: Annual median growth rate of the region minus annual median growth rate of the 
rest ofthe world. The series have been smoothed with a backward looking 3 year MA. 
Source: Own calculations based on data from WDI 

Inspection of Figure 2 suggests several interesting facts. First, even in the 1960s and 
1970s when Latin America growth rates were at historical maxima, the region was falling 
behind with respect to many other regions (i.e. it does not seem to have fully exploited 
the opportunities presented by the global economy). This point is also made by Perry et 
al. (2007) in their comparison of the performance of the region with that of the OCDE, 
East Asia, and the countries of the Periphery of Europe. Second, for a number of years 
during the lost decade of the 1980s, the region experienced growth rates that were 4 to 5 
percent lower than those observed globally hrther contributing to the backwardness of 
the region. Notice that this would imply a cumulative loss of about 25 percent of per 
capita GDP for the median country in the region with respect to the median country in the 
world. Third, after the recovery of the early 1990s, the relative performance of the region 
with respect to the rest of the world has again been disappointing. In fact, over the past 10 
years Latin America has been loosing ground with respect to the median country of the 
rest of the world at an average of 1 percent per year. In other words, the current situation 
would somewhat mirror that in the 1960s and 1970s when despite having high growth 
rates by historical standards the region was getting, in relative terms, poorer. 

The results remain basically unchanged when comparisons are based on the means of the respective 
groups rather than on medians. 



Figure 3. Per capita growth in Latin America and the Caribbean 1963-2005 
(deviations with respect to selected country groups) 

Note: Annual median growth rate of the region minus annual median growth rate of the reference group. 
The series have been smoothed with a backward looking 3 year MA. 
Source: Own calculations based on data from WDI 

Could this last finding be driven by the choice of the reference group? After all, the "rest 
of the world" includes developed and developing countries; countries rich in natural 
resources and net importers of commodities, countries that have experienced important 
crises over the past decade and economies that have had smooth rides. To further explore 
this issue Figure 3 presents the equivalent to Figure 2 but now using different reference 
groups: the OECD (panel A); the group of middle income countries (panel B); a region 
that went through a profound crisis in the late 1990s such as East Asia (panel C); and a 
group of natural resource abundant economies4 outside the Latin American region (panel 
D). Figure 3 suggests a picture that at least for the last few years and for some of the 
reference groups is more nuanced that the one emerging from Figure 2.5 As Latin 

Natural resource abundant countries are selected on the basis of the Learner index and more specifically 
of the average index over 1990-1999 for each country. Whenever this index is positive it implies that net 
exports of natural resources are positive and therefore the country is classified as resource abundant. 
* Between the early 1960s and the late 1990s figure 3 is to a large extent consistent with Figure 2. With the 
exception of the natural resource abundant countries in the 1960s and 1970s, and a few years in the early 
1990s, Latin America has been consistently loosing ground with respect to almost any reference group. 



America's growth rates have recovered after 2003, the region seems to be closing the 
existing gap in per capita growth rates with respect to East Asia and the natural resource 
abundant economies and in the case of the OECD to have already closed it. Thus the 
recent recovery in growth rates has to be recognized. Yet, despite these gains, the reading 
of the different panels in this picture is that in relative terms (i.e. taking into account 
developments in other regions of the world) the growth rates that we are observing in the 
region these days cannot be considered exceptional at all and that in fact there still is 
ample room for hrther improvement, particularly given the significant differences in 
initial conditions. 

Clearly, one natural question that arises in this context regards the extent to which Latin 
American fluctuations are correlated with fluctuations observed elsewhere. That is, to 
what extent growth in one region is related with developments in another region either 
because of causality (developments in one region affect GDP outcomes in another) or 
because of the existence of common factors (such as a global or international business 
cycle that affects all countries in a similar fashion)? 

Table 1. Correlations in per capita growth rates between Latin America and some 
reference groups 

LAG PERIOD 

World 
OECD 0.20 0.32* 0.42* 

USA 0.08 0.43* 0.27* 
EMU -0.09 -0.08 0.37* 

Natural Resource Abundant 0.24 0.25** 0.44* 
Middle Income 0.49* 0.61* 0.15 
East Asia 0.16 0.17 0.33* 
Source: Own calculations 
* Significant at the 5%. ** Significant at the lo** 

To somewhat address this question, Table 1 presents correlation coefficients both 
contemporaneous and at one- and two-year lag periods6 (i.e. how growth in the reference 
group one and two years ago correlates with observed growth in Latin America today) 
computed over the period 1961-2005. Inspection of this table indicates that over the past 
25 years, there has been a significant positive correlation between the growth rates 
observed in Latin America and those in the reference groups under consideration. For 
example, the contemporaneous correlation coefficient between Latin America's per 
capita growth and per capita growth series for the World, OECD, and Natural Resource 
Abundant groups would be above 0.4 whereas the correlation coefficient computed with 
one lag would be around 0.3. When instead we use as reference groups those comprising 
middle income and East Asian countries we find correlation coefficients of, respectively, 
0.6 (at the one lag interval) and 0.3 (contemporaneous). Thus, the evidence that emerges 
from this basic analysis suggests some degree of business cycle synchronization between 
different regions and therefore justifies the comparative analysis in Figures 2 and 3. 

We have also computed correlation coefficients using three-year lag periods but have found them to be 
always insignificant. 



Figure 4. Per capita growth in Latin America and the Caribbean 1963-2005 - 
(deviations-with respect to global trends: country detail) 
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Figure 4. Per capita growth in Latin America and the Caribbean 1963-2005 
(deviations with respect to global trends: country detail, cont) 

Panel A. Guatemala Panel B. Dominican Republic 
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Figure 4. Per capita growth in Latin America and the Caribbean 1963-2005 - 

(deviations with respect to global trends: country detail; cont.) 
I Panel A. Paraguay Panel B. Honduras I 

Panel C. Nicaragua Panel D. Haiti 

I 
Note: Annual median growth rate of the region minus annual median growth rate of the reference group. 
The series have been smoothed with a backward looking 3 year MA. 
Source: Own calculations based on data from WDI 

On the other hand, we have to also acknowledge that there is significant heterogeneity 
among the countries in the region. In fact not all countries are experiencing growth rates 
below those observed in the median country of the rest of the world. Figure 4 plots once 
more per capita growth rates in deviation with respect to global trends but now at the 
country level for 20 Latin American economies. In the figure, the countries have been 
ordered by overall size of the economy (i.e. by GDP levels in 2005). 

Several aspects emerge from this picture. First, when one looks at the entire period in the 
different panels, it is difficult to find episodes where a Latin American country has been 
performing above global trends in a sustained fashion. In other words, the lack of growth 
sustainability has been a trademark of the Latin American region. The only exceptions 
are Brazil and Paraguay in the 1970s and Chile in the late 1980s and 1990s. Beyond these 
cases what we observe is a tendency to either hover around the global trend, or be clearly 
below. Second, and focusing on the most recent years, one can see that in 2005 almost 
two-thirds of Latin American countries had growth rates below global trends. That is, the 
disappointing performance on the growth front in relative terms extends well beyond the 
median country and would reach a significant majority of countries in the region. Third, 
the problem is less marked in the larger economies. For example, among the 7 largest 



economies there are 4 with positive deviations during recent years - Argentina, 
Venezuela, Chile and Peru. In two of these cases (Argentina and Venezuela), however, 
the relatively high growth rates observed recently have come after especially profound 
crisis in the early years of the present decade, with drops in per capita GDP of about 20 
percent.7 On the other hand, among the 13 smallest economies, there are only 3 countries 
(Ecuador, Uruguay and Panama) with recent positive deviations with respect to global 
trends. 

On the whole, the previous discussion indicates that the track record of the region on the 
growth front over the past 40 years has been quite poor. Moreover, while we have to 
recognize the marked economic improvement in per capita GDP growth rates 
experienced by the region over the past 3 years, we have to also recognize that when we 
compare these rates with the experience in a variety of countries (developed, middle 
income, East Asian, natural resource abundant), we can also conclude that there is still 
plenty of room for improvement in the region. Thus, despite the fact that the region is 
going through reasonably "good times" in the growth front, understanding the factors that 
may help tackle and secure the so far elusive long term sustainability of economic growth 
is still a priority for most Latin American countries. 

11. Where do we go from here? 

Which are the reasons that may lead to poor performance on the (per capita) growth 
front? From an accounting perspective there are two main reasons that may explain 
differences in per capita growth rates across countries. One is differences in capital 
accumulation (i.e. investment). When savings (either domestic or foreign) are converted 
into domestic investment, output per worker typically expands. For example the 
neoclassical growth models of Solow (1956), Cass (1965), and Koopmans (1965), and 
the AK models of Frankel (1962) and Romer (1986) all emphasized capital accumulation 
as the source of economic growth. True in the short run the relationship between 
investment and growth tends to be weak at best and there are a number of papers that 
have found even negative correlations (Blomstrom, Lipsey, and Zejan 1996; Attanasio, 
Picci, and Scorcu, 2000; Loayza, Fajnzylber and Calderbn, 2005). Yet, over the long run 
investment appears to be one of the few robust correlates of economic growth (Levine 
and Renelt, 1992). 

The second reason that may explain differences in growth rates is differences in factor 
productivity. This source is particularly important because a number of recent papers 
have argued (Easterly and Levine, 2001; Loayza, Fajnzylber and Calderbn, 2005) that 
cross country variations in GDP growth are mostly driven by cross country differences in 
total factor productivity (TFP). Whereas the latter, being calculated as a residual - after 
subtracting from observed GDP growth the contributions attributable to the expansion of 
labor and capital stocks - has been fairly described as "a measure of our ignorance" 
economists have often interpreted it as an indicator of technological change. In other 
words, TFP growth is often thought to be the result of product andlor production process 

GEP projections for Argentina and Venezuela suggest a deceleration in per capita growth rates in 2007 
and 2008 to about 4 percent from 7.6 and 9.9 percent respectively over 2004-2006. 



innovations that increase the value that can be produced using the same amount of factor 
inputs (i.e. capital and labor). Models emphasizing technological progress as the main 
engine of economic growth include those of Romer (1990), Aghion and Howitt (1992), 
and Aghion and Howitt (1998) among others.' As discussed below, however, there are 
several caveats that should be kept in mind when relating TFP growth exclusively to 
innovation and technological change, including the fact that TFP could reflect 
unobserved improvements in the quality of factors of production, related for instance 
with human capital accumulation or the upgrading of physical infrastructure. 

II. .I Investment in Latin America 

How does Latin America score in each of these two different areas? To start with 
investment, the rates of capital accumulation found in the Latin American region seem to 
be relatively low. As can be seen in Figure 5, which plots gross capital formation for 
different geographical regions and for countries in different income groups, the only 
geographical region with investment rates below those of Latin America in 2004 is Sub- 
Saharan Africa which, not unlike Latin America, exhibits investment rates that hover 
around 20 percent. At the other extreme, we have East Asia and the Pacific with 
investment rates close to 35 percent of GDP, followed by the Middle East and North 
Africa where gross capital formation represents between 25 and 30 percent of GDP. Latin 
America's investment levels are also lower than those found in both low and middle 
income countries whereas they are comparable to those of high income countries. 

Figure 5. Gross capital formation (% of GDP) 
I I 

EAP: East Asia and Pacific; ECA: Europe and Central Asia; LCR: Latin America: 
MENA: Middle East and North Africa; SA: South Asia; SSA: Sub-Saharan Africa. 
Data refer to 2004. 
Source: WDI 2006 

In the case of Romer (1 990) and Aghion and Howitt (1 992) capital accumuiation is ignored. In the case of 
Aghion and Howitt (1998), what is emphasized is the complementarity between capital accumulation and 
innovation. 



The low investment rates in Latin America suggested by Figure 5 are in part a reflection 
of the situation found in countries such as Bolivia, Uruguay or El Salvador, that in 2004 
had investment rates of 12, 13 and 16 percent of GDP respectively. True, the evidence of 
a single year is likely to offer a somewhat distorted view of the situation. Yet, as seen in 
Figure 6, when we consider the average investment rate of the median Latin American 
country over the 2000-2005 period, or over the longer time span given by 1970-2005 we 
still get a value of around 21 percent of GDP.' 

What does change when a longer time horizon is used is the dispersion found across 
countries, which becomes much smaller. For example, over 1970-2005 investment rates 
range from 16 percent of GDP (Guatemala) to 25 percent of GDP (Venezuela) whereas 
over 2000-2005 they range from 13 percent of GDP (Uruguay) to 30 percent of GDP 
(Jamaica). Another interesting regularity that emerges from the data in Figure 6 is that 
there is considerable "inertia" in investment rates. On one hand, regardless of whether we 
look at the most recent history or at the past three and a half decades, some countries 
exhibit relatively high investment rates - e.g. Honduras, Jamaica, or the Dominican 
Republic - while others, such as Uruguay, Bolivia, or El Salvador, appear to have 
persistently low investment rates. This finding is confirmed and illustrated in Table 2, 
which reports the results of estimating a simple autoregressive model for the investment 
rate using annual pooled data. Indeed, the autoregressive parameter in this regression 
varies from 0.72, when we allow for heterogeneous parameters across countries, to 0.80 
when all countries are pooled together. 

Figure 6. Investment in Latin America 

Source: WDI 

' Those low rates do not account for the quality of investments. A number of studies have argued and 
shown that not only the investment amounts have been low but that the quality of those investments has 
also been low (Birsdall and Nellis 2004, Fay and Morrison, 2006). 



Table 2. The persistence of investment rates in Latin America 
Dependent variable is the investment rate 

Variable Pooled OLS Fixed Effects Heterogenous 
Investment rate (-1) 0.80 0.74 0.72 

No. Countries 20 20 20 
Note: The table reports the results of regressing gross fixed capital formation as a 
share of GDP on the lagged dependent variable. All the regressions include a 
constant. Under the heading Heterogeneous we report the average autoregressive 
parameter of estimating individual country regressions. 
Source: Own calculations 

Another interesting finding that emerges from inspecting Figure 6 in conjunction with 
information on countries' growth performance is that investment and per capita growth 
rates do not appear to have a high correlation. For example, among the countries with 
high investment rates we encounter the best growth performer over the 1970-2005 period 
(the Dominican Republic) but also countries with below average growth performances 
such as Honduras and Jamaica. Similarly, among the countries with low investment rates 
we have Bolivia (a country with a poor growth record), but also Uruguay which has 
performed above average. Finally, countries like Chile and Brazil with investment rates 
around the average have had growth records that are among the best in the region. 

We further explore the issue of the relationship between investment and growth in Figure 
7 where we plot investment (gross capital formation as a percentage of GDP) against per 
capita growth in the region for the 20 Latin American countries under consideration. We 
also break the sample in different time sub-periods (1970s, 1980s' 1990s' 2000s and the 
1970-2005 period) to explore whether the relationship between investment and growth 
rates varies over time. 

Inspection of this figure indicates that apart from the 1980s when there was a modest 
positive (but statistically insignificant) correlation, during the other sub-periods under 
consideration Latin America's investment and GDP growth rates do not show any 
significant positive correlation. In fact, the point estimates of the slopes are negative in a 
number of cases. 

This picture is in contrast to what is observed when we repeat the exercise using the rest 
of the world (Figure 8)'' where investment and growth appear to be positively correlated. 
The point estimates of the slopes of the regression lines in this global sample (i) are 
always positive; (ii) would range from around 0.07 in the 1980s to about 0.2 in the 1970s 
and 2000s; and (iii) would be statistically significant in all cases. For the 1970-2005 

lo It is important to note that the scale of the Y axis in Figures 7 and 8 is different. If the scale of the axis 
were adjusted to be the same then the differences would appear even more marked. 



period the point estimate'of the slope of the regression line is 0.12, which would roughly 
correspond with an Incremental Capital Output Ratio (ICOR) of about 8. 

1 - 2 A  GCFIGDP 

Figure 7. Investment and growth in Latin America 1970-2005 
1970s 1980s 

the scatterplors of average per 
capita growth against Gross 
Capital Formation as a 
percentage of GDP. 
Source: WDI Database 

Thus it seems that not only Latin America's investment rate is low but also that the 
existing investment seems to have had a low return in terms of its growth pay off. This 
last element is particularly important because if the problem were lack of capital, then 
growth strategies aimed at shifting spending from consumption to capital accumulation 
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may lead to rapid growth accelerations. However, the dispersion in growth outcomes that 
emerges from Figure 7 is also suggestive of the fact that growth strategies that rely solely 
on raising investment levels without addressing possible constraints to the productivity of 
capital may be doomed to fail. 

Figure 8. Investment and growth in the world (excluding Latin America) 1970-2005 
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11. 2 Factor Productivity 

As discussed above, in an accounting approach the second factor affecting growth 
performance is factor productivity. There is a long tradition in the economics literature 
dating back to Robert Solow who in the late 1959s first decomposed output growth in a 
weighted average of the rate of growth of labor and capital, and a residual that became 
known as total factor productivity growth (TFP). 

To be more specific, consider a simple neoclassical production function that relates 
output Y to physical capital K, labor L, and the level of total factor productivity A through 
a Cobb-Douglas production function: 

Taking logs and time derivatives in (I), and rearranging it follows that: 

TFP Growth= GDP Growth - SK *K Growth - (1- SK) * L Growth (2) 

where SK is the share of capital in income." In this decomposition capital growth consists 
simply of investment net of depreciation and labor growth comprises only the expansion 
of the working-age population. TFP growth is therefore the part of GDP growth that 
cannot be explained by capital growth (K Growth) and labor growth (L Growth) and this 
component is typically interpreted by the economics profession as a measure of 
technological change. 

True, there are a number of important limitations with this measure of technological 
change. First, the TFP component can have significant noise. By construction the TFP 
component is a residual and as such, any measurement errors present in the variables 
used to measure labor and capital are automatically passed to TFP. In other words, 
measurement error in the factors of production will be interpreted as productivity 
changes. Second, as noted by Loayza, Fajnzylber and Calder6n (2005) even if there is no 
measurement error in the production factors, estimates of TFP can capture forces other 
than technological change. For example, TFP can also reflect the role played by 
economies of scale and externalities included in many growth models, or even the 
occurrence of changes in the sectoral composition of output. Finally, the TFP estimates 
are based on the assumption of independence between employment growth, capital 
accumulation and productivity growth, an assumption that is likely to be not very 
realistic. As argued by a number of authors (Klenow and Rodriguez-Clare, 1997; 
Maloney and Rodriguez-Clare, 2006), (i) TFP growth can help materialize previously 
unprofitable investment projects, so that the rate of capital accumulation would depend 

" We have to acknowledge that there are alternative Solow decompositions that adjust for the "quality" of 
labor andor for the actual utilization of the stocks of labor and capital (see Loayza, Fajnzylber and 
Calderdn, 2005 for TFP estimates using these type of adjustments) that are likely to provide a better 
measure of TFP. Yet even with these adjustments, these more refined TFP calculations still have many of 
the limitations that apply to the simple measure resulting from equation (1). 



on productivity growth; and (ii) many technological innovations are embodied in capital 
goods and, thus, associated with investment, which makes TFP growth dependent on the 
rate and factors that determine capital accumulation. 

With these caveats in mind we now move to explore differences in TFP growth between 
Latin America and other regions. This is done in Figure 9, which presents the results of 
the exercise for the median country of each regiodgroup of reference. Inspection of this 
figure suggests that Latin America's TFP growth has not been particularly high. In fact 
with the exception of the 1971-75 and 1991-95 periods, Latin America's TFP growth 
rates have been below those of most of the other regions. 

For example, over the 2001-2005 period the only regionlgroup that had lower TFP 
growth than Latin America (1.1 percent per year on average) was the OECD (0.77 
percent per year). This would be in contrast to the productivity performance of East and 
South Asia, the Middle East and North Africa and even Sub Saharan Africa where the 
TFP growth rate was around 2 percent per year on average. Similarly over 1976-1980, 
TFP growth was around 2 percent per year for Latin America, but this was a period when 
East Asia had TFP growth rates above 4 percent and the Middle East and North Africa, 
South Asia and the OECD had TFP growth rates of around 3 percent. More dramatically, 
over 1981-85 and over 1996-2000 Latin America is clearly the worst performer with TFP 
growth rates of -1.83 percent and 0.20 percent, respectively. 

If we were to compute the average TFP rate over the 1971-2005 period, Latin America 
would have experienced an average productivity growth of 1.6 percent per year. This rate 
would be similar to the one for Sub-Saharan African and well below the one for East Asia 
(3.8 percent) and the OECD (2.8 percent). 

Figure 9. TFP 1970-2005 RegionaYgroup comparisons. 
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Table 3. Total Factor Productivity in Latin America. Selected countries. 
Country Growth Period 

Component 1970-75 1975-80 1981-85 1985-90 1991-95 1996-2000 2001-05 
Argentina GDP 3.10 2.81 -2.54 -0.47 6.55 2.58 1.99 - 

Capital -0.84 0.72 -1.30 -1.66 0.70 2.09 -0.73 
Labor 1.53 0.93 1.24 1.40 1.70 1.40 1.39 
TFP 2.51 1.97 -2.76 -0.65 5.25 0.90 1.45 

Bolivia GDP 5.79 2.05 -1.93 2.21 4.10 3.44 3.01 
Capital -3.10 -1.29 -3.18 -1.83 0.93 4.26 0.88 
Labor 2.43 2.54 2.40 2.56 2.35 2.40 2.45 
TFP 5.18 0.77 -2.49 1.10 2.21 0.42 1.08 

Brazil GDP 10.27 6.67 1.09 2.01 3.13 2.24 2.19 
Capital 1.95 3.96 1.08 1.73 0.77 1.68 1.06 
Labor 3.09 3.11 2.66 2.37 2.30 2.25 1.74 
TFP 7.58 3.27 -1.02 -0.14 1.36 0.19 0.68 

Chile GDP - 1.36 7.26 0.89 6.73 8.69 4.16 4.39 
Capital -2.63 -1.92 -1.07 2.09 6.58 7.26 5.46 
Labor 2.59 2.69 2.23 1.94 1.71 1.75 1.75 
TFP -1.81 6.46 0.01 4.73 4.98 0.15 1.11 

Colombia GDP 5.65 5.37 2.24 4.94 4.13 0.92 3.42 
Capital -1.39 0.29 2.12 2.60 4.35 2.44 2.07 
Labor 3.23 3.27 3.12 2.53 2.44 2.25 2.07 
TFP 4.04 3.15 -0.52 2.39 1.03 -1.40 1.36 

Costa Rica GDP 6.04 5.24 0.28 4.59 5.47 4.93 3.71 
Capital - 1.07 2.41 -0.62 2.25 4.05 4.72 4.56 
Labor 3.74 4.05 3.39 2.69 2.89 3.30 2.89 
TFP 3.60 1.64 -2.03 2.02 2.27 1.24 0.37 

Ecuador GDP 8.71 5.27 1.37 2.73 2.67 0.94 4.95 
Capital 3.21 6.19 2.43 1.06 1.51 0.58 1.72 
Labor 3.26 3.29 3.34 3.21 2.89 1.99 1.91 
TFP 5.47 0.96 -1.65 0.27 0.27 -0.55 3.11 

El Salvador GDP 4.61 -0.02 -2.78 2.06 6.18 3.06 2.19 
Capital -2.74 -0.41 -3.13 -1.52 2.33 3.26 3.03 
Labor 2.95 2.36 1.12 2.26 3.19 2.55 2.28 
TFP 4.05 -1.22 -2.11 1.39 3.35 0.21 -0.41 

Jamaica GDP 1.77 -3.26 0.40 4.99 2.39 -0.08 1.52 
Capital 0.05 -3.06 -0.99 0.66 3.12 1.91 0.60 
Labor 2.13 2.79 2.85 1.08 1.20 1.05 1.15 
TFP 0.47 -3.71 -0.91 4.08 0.42 - 1.47 0.59 

Mexico GDP 6.26 7.1 1 1.94 1.68 1.53 5.45 1.82 
Capital -0.01 2.33 2.18 0.65 2.43 3.28 3.35 
Labor 3.19 3.27 3.33 3.26 2.78 2.13 1.71 
TFP 4.51 4.26 -0.87 -0.41 -1.09 2.81 -0.63 

Panama GDP 3.44 -0.67 5.49 4.63 4.16 
Capital -3.2 1 -4.20 0.38 3.09 1.03 
Labor 3.19 2.86 2.61 2.37 2.18 
TFP 1.98 -1.62 3.48 2.07 2.29 

Paraguay GDP 6.72 11.07 1.67 3.89 3.24 0.72 1.90 
Capital -0.60 6.79 5.32 3.31 3.66 2.21 -0.53 
Labor 3.17 4.00 3.17 3.38 2.93 3.27 3.04 
TFP 5.48 5.65 -2.60 0.55 -0.07 -2.01 0.68 



Table 3. Total Factor Productivity in Latin America. Selected countries, (cont.) 
Country Growth Period 

Component 1970-75 1975-80 1981-85 1985-90 1991-95 1996-2000 2001-05 
Peru GDP 4.99 2.28 0.32 -1.90 5.48 2.46 4.09 

Capital -1.39 -0.63 0.09 0.04 1.59 3.67 1.63 
Labor 3.09 3.18 3.05 2.79 2.37 2.18 2.10 
TFP 3.87 0.78 -1.43 -3.49 3.45 -0.38 2.20 

Trini. & Tobago GDP 2.74 7.88 -2.25 -2.24 1.39 4.95 7.68 
Capital -0.42 2.37 1.85 -2.08 2.72 2.83 2.38 
Labor 2.15 2.44 1.92 0.47 1.67 1.93 1.16 
TFP 1.38 5.46 -4.14 -1.92 -0.61 2.74 6.14 

u ~ k ! ~ ~  GDP 1.50 4.55 -3.78 3.87 3.94 2.11 0.99 
Capital -3.85 0.75 -1.75 -2.34 0.74 2.05 -1.62 
Labor -0.03 0.57 0.54 0.69 0.79 0.61 0.81 
TFP 3.14 3.90 -3.36 4.46 3.17 0.89 1.20 

Venezuela, RB GDP 2.95 2.45 -0.93 2.59 3.45 0.75 2.30 
Capital -2.05 1.92 -1.14 -1.36 0.19 3.15 1.17 
Labor 4.34 4.41 3.50 2.75 2.77 2.61 2.45 
TFP 1.61 -0.79 -2.24 1.77 1.89 -2.1 1 0.46 

% of growth fluctuations 
explained by TFP 62 64 56 84 9 1 78 86 
Source: Own calculations using WDI data for GDP and Labor growth. Capital is computed using an 
inventory rule assuming a 7 percent depreciation of the capital stock and an initial capital to output ratio of 
5. Gross investment is also from the WDI. The share of capital comes fiom Loayza, Fajnzylber and 
Calderdn (2005). 

Figure 10. TFP in selected Latin American countries 2001-2005. 
I I 

I I 

Source: Own calculations 

There is, however, si nificant country heterogeneity within the Latin American region a (Figure 10, Table 3). For example, over the 2001-2005 period one can find countries 
such as Trinidad and Tobago where TFP growth was above 6 percent, and countries like 
El Salvador and Mexico where it was negative. Beyond these extreme cases, during the 

l2 The results in table 2 are mostly consistent with those in Loayza, Fajnzylber and Calder6n (2005) who 
present TFP growth estimates for ten year intervals. 



frrst five years of the 21" century, the Latin American countries in the sample display 
TFP growth rates that lie between 1 and 2 percent. If, alternatively, we consider the 1970- 
2005 period, the country displaying higher TFP growth would have been Chile (above 2 
percent per year on average), followed by Uruguay (1.9 percent per year on average) and 
Brazil (1.7 percent per year on average). At the other extreme, it is possible to find 
Jamaica, a country with negative TFP growth over the past three and a half decades and 
Venezuela with an average estimated annual TFP growth of less than 0.1 percent. 

As for the relevance of TFP in explaining growth fluctuations, the last row of Table 3 
indicates that the share of cross country growth fluctuations explained by total factor 
productivity would have ranged between 56 percent in the 1981-85 period and 91 percent 
in 1991-95 period. For the whole period being considered here the average would be 75 
percent. In other words, for the Latin American sample under consideration differences in 
factor productivity may explain almost three-fourths of cross country differences in 
growth rates. 

In summary, we see that Latin America performs rather poorly on the two factors that 
may explain differences in per capita growth rates across countries. First, not only has 
the region had relatively low levels of investments, but the impact of those investments 
appears to have been rather low in a number of countries. And second, the region also 
scores rather low on its capacity to efficiently use and improve the inputs of production. 

111. A first pass at the investment climate 

So far we have seen that even with the significant improvements in the growth 
performance of Latin America over the past 3 years, the region can and should do even 
better. Those gains may in principle be a reflection of improvements on the 
macroeconomic front (see Loayza, Fajnzylber and Calderdn, 2005 for an analysis of the 
recent growth performance of the region and for how growth may be related to an 
important number of macro policy variables). For example, as it emerges from Figure 
11 13 the primary fiscal balance has increased from 0.1 percent of GDP in 2002 to 1.5 
percent of GDP in 2006. Similarly, public debt has been declining since 2002 and would 
now be around 40 percent of GDP. On the external front, reserves have increased from 35 
percent to 40 percent of M2 whereas the current account balance has moved from a 2 
percent deficit over 1990-97 to a 1 percent surplus over 2003-06. Comparing the 
situation today with that in the early and mid 1990s, Latin American countries have better 
macroeconomic frameworks, are more open to trade, have more developed financial 
sectors, and in virtually all countries public spending in health has increased and 
education coverage has expanded. Although this should not be understood as indicating 
that there is no progress to be made in these areas (openness to trade in Latin America is 
still very low by any standard that we use and financial markets are very shallow), those 
significant improvements in the macroeconomic framework have in all likelihood 
contributed positively to GDP growth. 

l3  We thank Cesar Calderbn for providing us with the data underlying the charts in Figures 1 1,12, and 13. 

19 



Figure 11. Vulnerabilities have been dramatically reduced. 
Panel A. Fiscal Balance Panel B. Public Debt 
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But a strong macroeconomic framework is not sufficient to predict sustained high 
growth. It needs to be complemented by a good microeconomic environment driven by 
reforms in the investment climate arena. Unfortunately, however, those themes have not 
received the attention devoted to macroeconomic stability issues, and the corresponding 
policy agenda has developed very unevenly in the region. It is only recently that countries 
have begun to focus on microeconomic reforms and the improvement of the investment 
climate,-in the pursuit of that elusive sustained growth. ~11-of the usual estimations and 
rankings show the Latin America region lagging in microeconomic reforms and well 
below the average (WEF 2006, DBR 2006). Given the large development impact of 
those reforms (WDR 2005), it can be argued that the poor investment climate in Latin 
America could be responsible for its weak overall economic performance, and in 
particular of its investment and total factor productivity performance. 

But, what is the investment climate? We define the investment climate in line with the 
World Development Report 2005, as the factors that shape the opportunities and 
incentives forJirms to invest productively, create jobs and expand. After all, a country's 
GDP growth rate is just the result of aggregating the growth experienced by the different 
firms operating in the economy. In this regard, if firms find it difficult to invest and 



operate then it may be reasonable to assume that the country as a whole will experience 
low growth rates. 

Paying attention to the investment climate is kind of trivial if the main culprit behind low 
growth is the presence of low rates of capital accumulation. Yet, even if the main reason 
behind a country's bad growth performance is related to low TFP growth there may be 
good reasons to focus on the investment climate. As discussed above one of the 
shortcomings of TFP estimates is that they are computed under the assumption of 
independence between factor productivity and capital accumulation, something that is not 
likely to be very realistic because in practice technological progress is likely to be 
embedded in capital accumulation. This is even more likely to be the case in developing 
countries, where technological progress usually takes the form of technology adoption 
rather than creation of new technologies, and where most capital goods are imported from 
countries that are more advanced technologically. 

While in principle there is a wide range of factors, including both public policies and 
private sector characteristics that may affect productivity and investment, it might be 
helpful to organize the discussion about the investment climate around four broad areas 
that have received significant attention in the economics literature, as key determinants of 
success: (i) the quality of governance, institutions and regulations, (ii) the availability and 
quality of physical infrastructure, (iii) the development of the financial sector and firms' 
access to financial services, and (iv) education, training and the national innovation 
system. We now discuss the rationale for focusing on these areas, paying special attention 
to the Latin American context. 

III.1 The quality of governance and institutions 

The quality of governance and institutions can be addressed from several perspectives. 
One of them focuses on the prevalence of corruption and its impact of economic 
performance. In fact, there are now a number of theories that link corruption to slower 
economic growth (see Svensson 2005 for a review on the issue). In some cases, the 
problem is related to entrepreneurs choosing not to start or expand an activity because of 
the risk of potential profits being taken away by corruption, or selecting inefficient 
technologies that allow firms to "fly-by-night" in response to "excessive" future demands 
from corrupt officials (Svensson, 2003). In other theories (Murphy, Shleifer and Vishny, 
1991, 1993) the problem is related to the inefficient allocation of investment, technology, 
and human capital as corruption may allocate resources away from their most productive 
uses. Finally, corruption may also affect entrepreneurial skills, with f m s  devoting more 
time to securing preferential treatments from Government officials and surmounting 
regulatory barriers to market access (e.g. due to the red tape associated with obtaining 
mandatory licenses and permits) than to improving productivity (Murphy, Shleifer and 
Vishny, 199 1). 

The above predictions of the theoretical literature have found empirical support in a 
number of micro studies. For example, Svensson (2003) argues that bribe payments faced 
by Ugandan firms are positively correlated with the reversibility of the installed capital. 



Bates (1981) argues that peasant farmers in Sub-Saharan Africa may avoid corruption by 
moving to (inefficient) subsistence agriculture. Finally, Fisman (2001) notes that the 
growth strategy of some Indonesian firms, is mainly based on political connectedness. 
Other empirical works have focused on how corruption negatively affects human capital 
accumulation (Reinikka and Svensson, 2005) and firm growth (Fisman and Svensson, 
2000), thus having a damaging impact on long-run economic growth. At the macro level, 
Mauro (1995) presents evidence indicating that countries with higher levels of corruption 
tend to grow less than corruption-free countries. 

Beyond corruption, there are also issues related to the country's regulatory and 
institutional quality. The ease of entry and exit, mandatory compliance with time 
consuming norms and regulations, excessive red tape and bureaucracy, unclear rules of 
the game, a weak rule of the law, among other governance-related factors, increase 
significantly the cost of doing business, dissuade investments, and harm overall 
competitiveness and growth. The strong impact of an inefficient and burdensome 
regulatory environment has been extensively documented (Guasch and Hahn, 1999, 
WDR 2005). Mauro (1995) also finds evidence that bureaucratic inefficiency also 
correlates negatively with growth. Djankov, McLiesh, and Ramalho (2006) rely on 
objective measures of business regulations in 135 countries concluding that countries 
with better regulations grow faster: improving from the worst quartile of business 
regulations to the best implies a 2.3 percentage point increase in annual growth. The point 
of institutional quality is also made by Loayza, Oviedo and Serven (2004), who argue 
that it is important to focus not only on the quantity of regulation (see below) but also on 
its quality, to the point that better institutions help mitigate and even eliminate the 
negative impact of regulation on growth. 

Similarly, Demirguc-Kunt, Love, and Maksimovic (2006) argue that businesses are more 
likely to choose the corporate form in countries with efficient legal systems, strong 
shareholder and creditor rights, low regulatory burdens and corporate taxes and efficient 
bankruptcy processes. This is important in this context because there is also evidence 
suggesting that incorporated firms tend to grow faster than unincorporated firms 
(Harhoff, Stahl, and Woywode 1998) as corporations typically report fewer financing, 
legal and regulatory obstacles than unincorporated firms. (see also Chapter 2) 

That Latin America has substantial room for making progress on the regulatory front is 
illustrated in Figure 12, which plots the average for the six indices contained in the 
Kaufrnan, Kraay, and Mastruzzi (2004) database of institutional quality measured against 
the log per capita income level of each country. Two main messages emerge from this 
figure. First, there is a very close association between income levels and institutional 
quality. Second, a majority of Latin American countries (about two-thirds) are below the 
regression line (i.e. have indices of institutional quality that are below what one would 
expect for their level of development). 



Figure 12. Institutional Quality and per capita Income across Countries 
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Figure 13. Business environment 
Panel A. Procedures to start a business Panel B. Days required to start a business 

Panel C. Days required to enforce a contract Panel D. Disclosure index* 

* The disclosure index measures the degree to which investors are protected through disclosure of 
ownership andfinancial information. It ranges from 0 to 7 and higher values indicate more disclosure. 
Source: WDI. 



Latin America also performs poorly with regard to the Ease of Doing Business Indicators 
produced by the World Bank. Indeed, Latin America is the region with the largest 
number of both procedures (12) and days (66) required to start a new business (Figure 
13). This compares with 9 procedures and 56 days in East Asia, or 7 procedures and 24 
days in high income countries. Even Sub-Saharan Africa performs better than Latin 
America with respect to the number of days (1 1) and procedures (64) required to start a 
business. Latin America also scores poorly when we focus on the time required to 
enforce contracts - 470 days, compared to 423 in East Asia and 282 in high income 
countries - and in the financial and ownership information that companies are mandated 
to disclose to the public (a measure of investment protection). Indeed, the average Latin 
American country obtains a score of 4 in the Doing Business Disclosure Index, compared 
to 5 for other low and middle income countries and 6 for high income countries. 

Similarly, according to the IMF Latin America is the region with the highest (i) total 
number of taxes paid by businesses (49); (ii) number of hours per year needed to prepare, 
fill an pay taxes (549); and (iii) taxes paid as a percentage of profit (54.5 percent). This 
compares to 40 taxes, 398 hours and 48.5 percent of profits in the average low and 
middle income country, and 18 taxes, 18 1 hours and 38.8 percent of profits in the average 
high income country. 

Figure 14. Infrastructure Investment in Latin America (1980-2005) 

4.5 1 

O J , ,  , , , , , ,  , , , , , , , , , , , ,  , , , , , ,  
1980 1983 1986 1989 1992 1995 1998 2001 2004 

T o t a l  P r i v a t e  P u b l i c  

Source: LCRCE Staff Calculations 

As documented by Calderbn, Easterly and Servbn (2003), the 1980s and 1990s saw a 
widening of the infrastructure gap (both in terms of quantity and quality) between Latin 
America and successful East Asian countries. To some extent this would have been the 
result of declines in public infrastructure spending during the late 1980s and 1990s, 
which were not offset by comparable increases in private spending (Figure 14). Given 
that infrastructure spending appears to be a good predictor of growth in infrastructure 



stocks, one could infer that Latin America's infrastructure gap is not likely to close unless 
spending increases substantially. 

Figure 15: Cost of Inadequate Infrastructure 
Panel A. Losses en route, logistics cost, and inventories 
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This is particularly important in this context because there are several studies that have 
estimated a possible cross country association between economic growth and 
infrastructure growth (Easterly and Rebelo, 1993; Esfahani and Ramirez, 2003). In 
addition, infrastructure has been found to have a significant contribution to output, with 
rates of return that are sometimes found to be larger than those of non-infrastructure 
capital (Gramlich, 1994, Calder6n and Serven, 2003). Similarly, Guasch (2005) has 
shown that poor infrastructure and limited transport and trade services tend to increase 
logistics costs - which are about 25 percent of product value in Latin America versus 9 
percent in OECD countries (Figure 15, Panel A) - as well as render otherwise 
competitive products uncompetitive and limit rural production and people's access to 



markets, which adversely affects poverty and economic activity. Poor electrical 
infrastructure also appears to have negative impact on the bottom lines of Latin American 
firms. In fact in countries like Ecuador, Honduras or Nicaragua more than 3 percent of 
annual sales are lost to power outages (Figure 15, Panel B). 

According to estimates by Calder6n and Servdn (2003) the slowdown in infrastructure 
investments in Latin America relative to East Asia could account for about one third of 
the widening output gap between the average Latin American and Asian countries. True, 
there is significant country heterogeneity and in some cases, like Uruguay, infrastructure 
may account for a mere 12 percent of the widening gap. Yet, there are other cases like 
Chile (the best performer in the region), where lags on the infrastructure front may 
account for two-thirds of the output gap. 

111.3 The development of the financial sector 

Well functioning financial systems ameliorate the problems created by information and 
transaction costs and help allocate resources across space and time. Not surprisingly, a 
large number of studies have found a robust relationship between the level of financial 
development and long-run growth (Beck, Levine, and Loayza, 2000; Loayza, Fajnzylber, 
and Calderbn, 2005). Financial development affects capital accumulation and 
technological innovation through at least five channels: by facilitating risk management, 
by reducing the costs of acquiring information about new investment opportunities, by 
simplifying corporate control over managers, by mobilizing savings and by facilitating 
exchanges and thus promoting specialization and innovation (Levine, 1997). 

Figure 16. Domestic credit to the private sector (% of GDP) 
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How does the Latin American region fare in this area? Figure 16 presents the ratio of 
domestic credit to the private sector to GDP for several regions, in 1990 and 2004. Credit 
is an important link in the monetary transmission process since it finances production, 



consumption, and capital formation which in turn affect the overall level of economic 
activity. This figure indicates that (i) Latin America is well behind not only the high 
income countries but also most of the other regions of the developing world; and (ii) over 
the past one and a half decades credit to the private sector (as a percentage of GDP) has 
remained basically constant in Latin America, while it has significantly increased in other 
regions. 

A related concern is whether access to financial services at the household and firm level - 
which is often denominated "financial breadth" - is also comparatively low in the Latin 
American region, as the relatively low levels of financial depth would lead to expect. 
Indeed, there is now a booming literature that argues that imperfect capital markets 
coupled with fixed investment costs imply that important segments of the population may 
get excluded from investment andlor education opportunities. For example, Banerjee and 
Newman (1994) stress the impact that an individual's initial wealth has on the level of 
physical investment when there are credit constraints. Thus, for a given income level, 
countries with high inequality (as most of those in Latin America) and limited access to 
the financial sector can be expected to have lower investment rates and hence also lower 
growth. Similarly, Aghion et al. (1999) show that if (i) there are decreasing returns with 
respect to individual capital investments; and (ii) credit imperfections mean that 
individual investments are an increasing function of initial endowments, then the 
concentration of investment in fewer richer people (i.e. high inequality) will negatively 
affect growth. 

Figure 17. Banking Access Index, 2004 
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Whereas there is still limited international comparative data on the extent to which firms 
and households use financial services, Figure 17 reports a summary financial system 
breadth index constructed by the World Bank on the basis of indicators of demographic 
and geographic penetration of physical bank outlets, and the number and average size of 
bank loans and deposits. This figure suggests that access to financial services in Latin 
America is considerably behind that found in high income countries. However, it is very 
close to the level of financial breadth observed in other middle income countries, and it is 



above the level of low income countries. In terms of this summary financial access index, 
Latin America is also ahead of Eastern and South Asia, as well *as Sub-Saharan Africa, 
whereas it is behind the average country from Eastern Europe and Central Asia, the 
Middle East and North Africa. 

Table 4 (adapted from Martinez Peria, Mascard, and Moizeszowicz, 2006) shows some 
of the physical penetration variables on which the index reported in Figure 16 is based. 
This data shows that Latin America exhibits the lowest indexes of geographical 
penetration of Bank branches and ATMs of the developing world. When measured per 
capita, however, the penetration of physical banking services outlets appears to be higher 
in Latin America than in most other regions. Moreover, the costs of maintaining a bank 
account and the fees associated with loans are higher in Latin America than in most of the 
other regions of the developing world with the exception of South Asia and Sub-Saharan 
Africa. 

111.4 Education, Innovation and Technology 

Innovation and human capital are major drivers of growth and productivity. Roughly half 
of cross-country differences in per capita income are driven by differences in total factor 
productivity, generally attributed to technological development and innovative capacity 
(Hall and Jones, 1999; Dollar and Wolf, 1997). According to Prescott (1998), one of the 
main candidates to explain large international income and productivity (TFP) differences 
is resistance to the adoption of new technologies and to the efficient use of current 
operating technologies, which in turn are conditioned by the institutional and policy 
arrangements each society employs. Moreover, productivity growth is intrinsically 
related to the availability of a skilled workforce and to the extent to which countries 
invest in research and development (R&D), either to generate new technologies, to 
absorb innovations generated by others (De Ferranti et al., 2003; Lederman and Maloney, 
2003), or to counteract the forces of diminishing returns in other accumulable factors 
such as physical capital (Lucas, 1988). 



Could it thus be the case that the region's poor showing on the TFP front is related to lack 
of a sufficiently skilled labor force or to R&D investment that are too low by 
international standards? In that case, would making progress on the educational and R&D 
fronts be a key part of the solution for raising Latin America's growth rates? With regard 
to human capital, according to de Ferranti et al. (2003) during the 1990s many of the 
countries in Latin America exhibited secondary enrollment rates that were significantly 
below those of other developing regions of the world, including East Asia and the Pacific, 
and Eastern Europe and Central Asia. During the following decade, however, the region 
has made significant progress, reaching secondary enrollment rates that are now above 
those found in East Asia, and close to the levels of Eastern Europe (Figure 18, Panel A). 
This is a development that has to be welcomed. Yet the extent to which the population is 
prepared to participate productively in the economy will depend not only on the number 
of years that they stay in school but also on the quality of this education. And here things 
are less positive. Even if most Latin American countries do not participate regularly in 
international tests, the few of them that do (Argentina, Brazil, Mexico, Peru and 
Uruguay) seem to perform poorly even after controlling for per capita income levels. For 
example, Panel B in Figure 18 reports the scores for a selected number of countries of the 
OECD's PISA international tests. It shows that all the Latin American countries are 
below the regression line, with scores that in some cases (e.g. Peru) are considerably 
lower than what countries' levels of per capita income would lead to expect. 

Figure 18. Education in Latin America 
Panel A. Gross Enrollment Secondary Panel B. PISA scores (2003) 
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As for the region's standing with respect to innovation expenditures, Latin American 
countries invest less than 0.5 percent of GDP on R&D whereas most OECD countries 
have R&D investment rates of around 2 percent. Moreover, as shown in Figure 19, Latin 
American countries such as Mexico and Argentina invest in R&D a percentage of GDP 
that is below what their levels of income would lead to expect, whereas the opposite is 
found for fast growing countries such as India, China and Korea. In a recent paper, 
Maloney and Rodriguez-Clare (2006) have argued that before concluding that there is a 
real need for additional R&D investment one has to consider the pattern of specialization 



of the economy. As those authors put it, it would be difficult to expect that natural 
resource abundant economies like those in Latin America invest in R&D as much as the 
East Asian countries that mainly focus on manufacturing activities. To address this 
concern, Maloney and Rodriguez-Clare (2006) estimate the shortfall of the actual relative 
to the predicted R&D investments, after taking into consideration the effect that output 
composition has on the latter. Yet their results continue to suggest that one cannot rule 
out the possibility that Latin American countries exhibit a considerable innovation 
shortfall. 

Figure 19: R&D Expenditures (% of GDP) and Income per Capita 
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Though expenditures in R&D are the most common proxy of firms' and countries' 
innovation efforts, other non-R&D activities aimed at adopting rather than generating 
new technologies may be of equal or larger importance for increasing TFP growth, 
especially in developing countries. Despite a long literature on the importance of R&D to 
the learning process, the distinction between adoption and invention suggests that R&D 
may be less central to developing countries than for more advanced countries. Other 
relevant types of innovation inputs include quality enhancements and certification, 
technology licensing and joint venture agreements, worker training and investments in 
machinery and equipment. Even within the OECD, observers argue that the role of R&D 
is small compared to the introduction of new organizational and managerial practices. 
The Italian and Spanish experiences, in particular, suggest that large potential exists in 
non-R&D sources of TFP growth such as those related to technology adoption and 
organizational and management innovation. 

On the quality front, there is evidence that Latin American countries are lagging in the 
adoption and use of internationally accepted standards, and in having coherent National 
Quality Systems. The latter are critical for increasing access to markets and for better 
facing external competition. Moreover, quality upgradings are often the entry point into 



innovation. Figure 20 shows the number of Latin American and OECD firms with IS0 
9000 and 14000 certification, per million workers. Using that as a proxy for quality 
adoption, we see that Latin American countries are way behind, with about one tenth of 
the number of certified firms in the OECD (after normalizing by the size of the labor 
force). Brazil is the leading country in the region with 8,500 firms with IS0 9000 in 
2005, followed by Argentina with 5,500 certified firms, Colombia with 4,900 firms and 
Mexico with 2,900. After normalizing by the size of the countries' labor force, however, 
Argentina and Colombia exhibit the highest rates of IS0 9000 certification in Latin 
America, with respectively 303 and 221 firms per one million workers, compared to rates 
of 93 and 67 for Brazil and Mexico. In comparison, in 2005 the average high income 
OECD country had 962 IS0 9000 certified firms per million workers (almost 450,000 
firms), while China had 185 certified firms per million workers (almost 144,000 f m s ) .  

Figure 20: Firms with I S 0  certification per million workers, LAC and the OECD 
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IV. Conclusions 

We started this chapter asking whether, in the present favorable growth environment, 
there would be sufficient motivation for yet another growth study. The answer that we 
have given is a clear yes. Indeed, even though Latin America's growth rates are at a three 
decade high, the region is losing ground with respect not only to the world at large, but 
also in comparison with various other reference groups - including the middle income 
countries, East Asia, and the group of natural resource abundant countries. Moreover, this 
is not a new phenomenon, as Latin America's growth has been historically disappointing 
in relative terms.I4 A second motivation for the present study is that, as shown in this 
chapter, growth in Latin America has been hampered not only by relatively low 
investment rates, but also by low rates of return of that investment in terms of GDP 
growth, as well as by low rates of total factor productivity growth. 

l4 Beyond the data on the last three and a half decades examined in this chapter, Perry et al. (2006) argue 
that the decline of Latin America goes back to at least the end of the 1 9 ~  century when GDP per capita was 
about 50 percent of that in the OECD countries. 
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This negative performance, we have argued, cannot be dissociated from the 
microeconomic environment in which Latin American firms operate or, in other words, 
from the region's investment climate. Indeed, evidence from various secondary sources 
suggests that the Latin America Region is lagging significantly in issues related to the 
quality of governance and institutions, the availability of physical infrastructure, the 
development of the financial sector, and the levels of education of the labor force and 
innovative capacity of the private sector. These shortcomings in the region's investment 
climate can arguably create obstacles not only for increasing the region's investment 
levels, but also for raising firm and aggregate productivity. Thus, in order to secure that 
elusive high sustained growth, policy makers may need to complement the necessary 
focus on macroeconomic stability with increased efforts in the microeconomic reforms 
agenda. There is, however, little empirical evidence to inform that agenda, linking actual 
firm performance to the various shortcomings of Latin America's investment climate. 
The rest of this report aims at helping fill this gap, using recently collected firm-level 
data. In addition, the report seeks to gain a better understanding of the policies which 
could have a larger impact on firm productivity by means of improving the environment 
in which firms invest and operate. 
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Chapter 2 

The investment climate in Latin America 

Veronica Alaimo, Pablo Pajnzylber, J. Luis Guasch, J. Humberto Lopez, and Ana 
Maria Oviedo 

Latin America can improve signiJcantly its 
investment climate. However, what can be realistically 
expected j o m  progress in each of the main areas of the 
investment climate? Do all investment climate attributes 
play a similar role or are there some that are more 
important than others? Ifso, which areas of reform should 
be prioritized? Are the benefits of a better investment 
climate felt only by firms or do workers also share some of 
the benefits? Similarly, do all firms benefit fiom the 
investment climate in a similar fashion or are there 
differences across Jimzs of different sizes, industries and 
regions? 

I. Introduction 

In the previous chapter it has been argued that Latin America could benefit from 
improvements to the region's investment climate. To a large extent, that assessment was 
based on the picture emerging from a number of aggregate indicators (i.e. Latin America 
lagging other regions) that the cross country econometrics literature has found to have a 
significant effect on economic growth. In this chapter it is argued, however, that the 
analysis of microeconomic survey data can provide a number of hrther insights into the 
relationship between the investment climate and growth, especially when the focus is 
placed on objective as opposed to subjective business environment indicators. 

First, firm level data allow for the measurement of some dimensions of the investment 
climate for which there are limited - if any - data sources at the aggregate level. This is 
notably the case for indicators of the quality of governance and institutions, and in 
particular for measures of the incidence of corruption or regulatory burdens. Second, firm 
level data allow taking into account the fact that investment climate conditions can vary 
significantly within countries, across firms of different sizes, or operating in different 
industries or regions. Ignoring the presence of this within-country heterogeneity, for 
instance in the context of aggregate cross-country analysis, can make it harder to identify 
the growth effects of some aspects of the business environment. Third, not only can 
investment climate conditions vary within countries, they can also have different effects 
on firms of different types, a possibility that can only be explored using microeconomic 
data. 



It is thus not surprising that some of the most popular attempts to benchmarking 
investment conditions across countries have been based on microeconomic surveys of 
firms or business executives. Examples include the World Economic Forum's (WEF) 
competitiveness indicators, as well as the governance measures collected by International 
Country Risk Guide (ICRG) or Transparency International. In fact, the idea of directly 
asking firms about the various aspects of the business environment that affect their 
performance is the underlying premise of the Enterprise Surveys prepared by the 
International Finance Corporation (IFC) of the World Bank (see 
http://www.enterprisesurveys.org/). These surveys, which are the main data source for the 
various analysis conducted in this report, were launched in 2001 under the name 
Investment Climate ~ u r v e ~ s . ' ~  They now cover 94 countries and over 26,000 firms. Like 
some of the other above mentioned surveys, e.g. by WEF and ICRG, these World Bank 
surveys capture business perceptions on various business environment obstacles to firm 
competitiveness. 

In contrast to existing data sources on the subject, however, the World Bank surveys also 
collect information on objective indicators of the seriousness of investment climate 
constraints, as well as objective data on firm performance -e.g., sales, employment, and 
productivity. The availability of perception-based as well as objective information of the 
obstacles faced by firms, together with hard data on their actual performance, is an 
important advantage for several reasons. 

First, the presence in the Enterprise Surveys of information on firm performance allows 
us to analyze statistically the extent to which investment climate shortcomings are 
correlated with -or  even have a causal effect on- firm productivity and, indirectly, also 
on growth. This is precisely the main objective of this chapter. 

Second, the extensive use in the literature of subjective indicators of the quality of the 
business environment has revealed their shortcomings, particularly when the purpose is to 
perform international comparisons. Indeed, perceptions may be biased by recent events 
reported in the media, and they may reflect the interviewees' specific cultural and 
socioeconomic background. Managers of firms that concentrate on local -as opposed to 
national or international markets- may lack the necessary benchmarks to judge the 
severity of the problems existing in their cities or provinces, and to compare them to 
national or international best practices. And while opinion surveys conducted on business 
executives with international experience may be better suited for international 
comparisons, they are unlikely to provide a representative picture of the constraints faced 
by most local businesses. 

Hence, having both objective and subjective indicators of obstacles to businesses allows 
us to gauge the quality of subjective indicators when it comes to cross-country 
comparisons, and to rely on objective measures to explore the actual channels through 
which these obstacles affect firm performance. Given the caveats related to subjective 

l5 In turn, Investment Climate Surveys built on the World Business Environment Surveys launched in 1999. 
The latter relied on smaller samples and mainly on perception aspects. 



indicators, throughout this study we tend to prefer objective measures; however, in 
several occasions, particularly when we study the role of the legal system we also resort 
to subjective measures. In most cases, we contrast the results obtained in turn with 
alternative, objective measures. 

In this chapter, we use a pooled sample of more than ten thousand firms from sixteen 
Latin American countries to analyze the extent to which various investment climate 
indicators in the four areas highlighted in Chapter 1 - governance and institutional 
quality; infrastructure; access to finance; and skills and technology - have a significant 
and robust effect on labor productivity, total factor productivity, and wages. As a 
preamble to this analysis, we describe the data and methodologies and present the main 
econometric results, followed by a series of robustness checks. The latter consist in 
examining whether the basic results are maintained when the estimation is performed 
controlling for the effect of outliers, as well as when the sample is restricted to specific 
groups of firms or countries or expanded to include firms surveyed in other regions of the 
world. Finally, we also compare our results to those of existing studies. 

To anticipate some of the main messages of this chapter, in line with previous studies on 
growth in the regionI6 we find that Latin American countries should reduce its 
shortcomings in the areas of human capital and innovation, infrastructure, and financial 
development. Yet, we also find that the rule of law and the regulatory framework are 
among the most relevant determinants of firm performance in the region. Since 
addressing shortcomings in these areas appears to be a prior action to making significant 
progress on other potential growth determinants, one conclusion of the chapter is that 
they should be put at the top of the policy agenda of the region. 

Another important message we draw from our results is that the benefits of a better 
investment climate are not limited to firms, and that wages also tend to rise with 
improvements in governance, institutions, and other investment climate attributes. 
Similarly, to the extent that a better investment climate leads to productivity increases, it 
can also indirectly foster job creation through its effects on firm competitiveness and 
growth. Finally, considering that labor income is the main source of income of the poor, 
poverty reduction and development strategies should promote improvements to the 
investment climate. 

11. How do firms perceive the key investment climate constraints to growth? 

Before moving to the proposed econometric approach, it is usefbl to examine what Latin 
American entrepreneurs perceive to be the main obstacles to their productivity and 
growth. This allows us to contrast our results on the statistical links between objective 
investment climate indicators and firm performance with the entrepreneurs' perceptions. 
Table 1 presents the top 5 constraints revealed by Enterprise Surveys performed in 16 
Latin American countries. These are the constraints that, in each of the 16 countries for 
which data is available, are mentioned more frequently as being "major" or "very 
severe." 

l6 See among others Loayza et al. (2005) 



Table 1: Top 5 Constraints to Productivity and Growth 

Bolivia 

Country 
Argentina 

Brazil 

Chile 

Year 
2006 

Colombia 

Firms' Perceptions: Major Obstacles to Growth 
Tax rates 

El Salvador 

Guatemala 

2006 

2003 

2004 

2006 

Honduras 

Corruption 
Macroeconomic instability 
Education 
Labor Regulations 
Corruption 
Practices of informal competitors 
Macroeconomic instability 
Transportation 
Electricity 
Access to finance (availability & cost) 
Tax rates 
Macroeconomic instability 
Corruption 
Tax administration 
Access to finance (availability & cost) 
Labor Regulations 
Macroeconomic instability 
Education 
Practices of informal competitors 
Practices of informal competitors 
Corruption 
Electricity 
Macroeconomic instability 
Tax rates 
Access to finance (availability & cost) 
Macroeconomic instability 
Practices of informal competitors 
Comption 
Tax rates 
Access to finance (availability k cost) 
Macroeconomic instability 
Comption 

1 Practices of informal competitors 

2003 

2006 

Tax rates 
Crime 
Practices of informal competitors 
Access to finance (availability & cost) 
Corruption 
Macroeconomic instability 
Corruption 
Electricity 
Macroeconomic instability 
Practices o f  informal competitors 

2003 
Crime 
Access to  finance (availability & cost) 
Corruption 
Crime 
Macroeconomic instability 
Practices o f  informal competitors 



Country 
Mexico 

Corruption 
Macroeconomic instability 
Practices of informal competitors 

Nicaragua 

[ Crime 
Panama 1 2006 1 Electricity 

Year 
2006 

Paraguay 

Firms' Perceptions: Major Obstacles to Growth 
Corruption 

2003 

Peru 

Macroeconomic instability 
Tax rates 
Practices of informal competitors 
Electricity 
Access to finance (availability & cost) 

Corruption 
Crime 

b Tax rates 
Macroeconomic instability 
Corruption 
Practices of informal competitors 
Macroeconomic instability 
Education 
Access to finance (availability & cost) 
Corruption 
Practices of informal competitors 
Macroeconomic instability 
Tax administration 
Education 
Tax rates 
Practices of informal competitors 
Macroeconomic instability 

b Corruption 
I Electricity 

Source: Constructed by authors using Enterprise Survey's database. 

As illustrated in Table 1, there are some notable commonalities across LAC countries. 
Indeed, three constraints appear in the top 5 list in almost all countries: macroeconomic 
instability (all countries), corruption (15 out of 16 countries), and informal competition 
(13 countries). Also very frequent are issues related to taxes (9 countries) and access to 
finance (8 countries). 

Also mentioned, although less frequently, are issues related to infrastructure (electricity) 
and crime - each variable appearing among the top issues in respectively 6 and 5 
countries. Finally, it is worth noting that the skills of the workforce are seen as one of the 
major constraints to firms' operations in only four countries (Argentina, Chile, Paraguay 
and Peru) and labor regulations are a major obstacle in just two (Argentina and Chile). 
This is particularly striking given the ample evidence, at least at the aggregate level, of 
the impact of human capital on productivity and growth. As seen below, human capital 
issues do appear as significantly affecting firm performance in our econometric analysis, 
which serves as a good illustration of the possible limitations of analysis that are based 
solely on the perceptions of entrepreneurs. 



111. Data and Econometric Methodology 

The sample used in the empirical analysis in this chapter covers 8 countries for which a 
recent wave of Enterprise Surveys was concluded in 2007 (Argentina, Bolivia, Colombia, 
Mexico, Panama, Peru, Paraguay and Uruguay), and another group of 8 countries for 
which there was at least one survey concluded between 2003 and 2006 (Brazil, Chile, 
Costa Rica, Ecuador, El Salvador, Guatemala, Honduras, and ~ ica ra~ua) . "  Roughly 
speaking, these countries account for more than 90 percent of the region's GDP, gross 
investment, and population. 

Field work for the Enterprise Surveys is conducted by private contractors who collect 
data from managing directors, human resource officials and other relevant staff of a 
sample of companies on more than 200 firm aspects (some of which are assessments of 
constraints facing firms and some of which are objective data related to the firm) on 
topics such as bureaucracy and corruption, use of the courts and crime, access to finance, 
informality, infrastructure, innovation, taxes, and trade. Table 2 provides some details 
regarding the Enterprise Surveys. 

It is worth noting that Enterprise Surveys are complementary but different from the 
Doing Business project, a collaboration of the World Bank and the International Finance 
Corporation. Briefly, the Doing Business project measures for 175 economies the cost of 
doing business for a hypothetical firm1' on an annual basis. Thus frequent observations 
based on a constant firm description can be extremely useful to monitor progress in the 
areas covered (which include the costs of starting and closing a business, employing 
workers and trading across borders, registering property and getting credit, dealing with 
licenses and paying taxes as well as investor protection issues and contract enforcement) 
as well as for cross country comparisons. However, the Doing Business data does not 
allow for studying the productivity effects of the cross-firm within-country variation in 
investment climate conditions, which explains our focus on Enterprise Survey data. 

l7 Note that the survey questionnaire used for the current so-called "Enterprise Surveys" is very similar to 
that used in the past in the so-called "Investment Climate Surveys." We will thus use the denomination 
Enterprise Surveys to refer to both Enterprise Surveys and Investment Climate Surveys. Note also that 
whereas there is one additional Latin American country for which an Enterprise Survey has been collected 
- Guyana - we have decided not to use it in our estimations because of the relatively small sample of the 
survey which, as explained below, severely limits the potential for correcting for potential reverse causality 
using internal instruments (see below for a discussion of how we exploit the sample information to 
construct instruments that are valid under fairly general conditions). 
l8 For example, Doing Business collects the procedures, time, and cost involved in launching a commercial 
or industrial firm with up to 50 employees and start-up capital of 10 times the economy's per-capita gross 
national income (GNI). Similarly, it reports the administrative burden of paying taxes resulting from a case 
study that assume a firm that has 60 employees--4 managers, 8 assistants and 48 workers, and a start-up 
capital of 102 times income per capita at the end of 2004. 



Table 2. Enterprise Surveys at a Glance. 
Source of data 

Using stratified sampling, surveys are taken of hundreds of entrepreneurs per country who 
describe the impact of their country's investment climate on their firm. Responses reflect their 
managers' actual experiences. You can see what happens to firms in actual practice. Typical 
sample sizes vary from 250 to 1500 businesses following simple random sampling or stratified 
sampling. 

Usage 

Breadth and depth of data allows analysis across country geography and firm attributes (size, 
ownership, industry), and can probe the relationship between investment climate 
characteristics and firm productivity. 

Type of issues covered 
Spans all major investment climate topics, albeit with less depth than Doing Business, ranging 
from infrastructure to crime. Detailed productivity information includes firm finances, costs 
such as labor and materials, sales, and investment. 

Country coverage 
15-20 Enterprise Surveys per year are implemented, with updates planned for each country 
approximately every three to five years. This reflects the intense nature of administering firm 
surveys and for the firms responding to the many, detailed questions (survey fatigue). 
Currently there are 94 countries covered. 
Source: Enterprise Survey's database. 

With regard to our estimation methodology, one important problem that emerges when 
one faces 200-plus potential explanatory variables is that it is difficult to decide which 
indicators are the most important. This is a critical issue when we take into account that 
in many countries there are a large number of areas that may require attention. In other 
words, the problem is not identifying areas that are keeping countries behind, but rather 
identifying those where policy reform is likely to have a larger impact on development. 
This involves combining information on how far behind a country is in each area with 
estimates of the expected impact that gains in each different areas will have on firm 
performance. 

The econometric methodology used in this report builds on and refines the work of 
Escribano and Guasch (2005) and Escribano, Guasch, and de Orte (2006) for Guatemala, 
Honduras and Nicaragua, and Chile respectively. In particular, we minimize possible 
concerns about the endogeneity of firm level investment climate indicators by holding 
basic firm characteristics constant and using instrumental variables measured for strata 
defined on the basis of firm size, industry and state. As a result, we argue that our 
estimated coefficients can be interpreted as reflecting causality from the investment 
climate to firm performance. Methodological issues apart, however, the main difference 
between the analysis in this study and that in the individual Investment Climate 
Assessments performed at the World Bank, is that we pool the data of the different 
countries together. This is relevant in this context because if investment climate 
conditions affect all the firms in a country in a similar fashion, then it is likely that 



individual-cduntry analyses will not be able to ca ture the impact on firm performance of 
the corresponding investment climate attributes. I F  

To deal with the problem of choosing the set of relevant explanatory variables we follow 
Escribano and Guasch (2005) in using a general-to-specific strategy in which an initial 
model with a large number of variables is simplified to achieve a parsimonious 
specification. In principle, our strategy enables us to avoid the omitted variables problem 
(i.e., biases and inconsistent parameter estimates) likely to arise when starting from too 
simple a model. 

Our approach departs from Escribano and Guasch (2005) in that we do not use the full set 
of variables in the database. There are two reasons for this. First, following our previous 
discussion on subjective vs. objective indicators of investment climate constraints, we 
focus only on objective ones.20 Second, we do not include all questions in the 
questionnaire indiscriminately as potential investment climate indicators. Instead, we 
concentrate only on the four areas highlighted above: governance, infrastructure, access 
to finance, and technology. Within each area, we restrict our set of explanatory variables 
to indicators that are straightforward to interpret, and that have a significant and robust 
effect on firm performance, as measured by the productivity of labor. 

Table 3: Main Investment Climate Determinants of Labor Productivity, by Theme 

I Governance I Regulatory I Infrastructure I Finance ] Human Capital 1 

I 

Crime losses 

I I I 

Source: Authors' estimates using Enterprise Survey's database. 

Firms losses due 
to power outages 

Bribes 

External audits 

Security costs 

and Technology 

Worker training Access to credit Sales declared 
for tax purposes 

Incorporation 

Internet use 

Table 3 summarizes the ten investment climate variables that our analysis shows to be 
strong determinants of labor productivity at the firm level across our sample of 16 Latin 
American countries. Out of the ten investment climate attributes in this table, there are six 
that may measure several dimensions of governance and institutional quality. For 
example we have a variable that captures the extent to which firms pay bribes to access 

l9 It is worth noting, however, that for those investment climate attributes that do vary at the sub-national 
level, the use of individual country samples has the advantage of allowing to uncover possible cross- 
country heterogeneities in the impact of the investment climate on firm performance - as opposed to 
analyses based on pooled samples, which only allow for the estimation of average effects across countries. 
20 We have to acknowledge that while in many cases an indicator is unambiguously objective, there are also 
some cases where indicators are in some grey area. In those middle of the ground situations we have been 
conservative and avoided the indicator. 



government services andlor public contracts which would measure the degree of 
corruption; we have two variables (expenses on security and losses from theft and crime) 
that measure the safety of the firm's environment in a physical sense; we have three 
variables that are likely to capture the impact of regulation and institutional quality, 
namely the extent of regulatory compliance as measured by the share of sales declared 
for tax purposes, which we inte ret as being a reflection of excessive and/or arbitrarily z'P enforced rules and regulations. In addition, we include variables measuring whether 
f m s  have their financial statements externally audited and whether they choose the 
corporate form. As in the case of regulatory compliance, we interpret a high prevalence 
of incorporated and externally audited firms to be the reflection of an efficient legal 
system, strong shareholder and creditor rights, and low regulatory burdens.22 

The remaining variables, on the other hand, are related to the other three broad areas of 
the investment climate. Firms' losses due to power outages would capture the impact that 
inj?astructure quality has on firm productivity; access to thefinancial sector looks at the 
extent to which firms are credit constrained or not to finance their operations; finally, the 
use of the internet to communicate with clients and suppliers and the offering of training 
to employees can be interpreted as indicator of f m s '  investments in human capital and 
new technologies. Table A1 provides country and overall average values for each of the 
variables used in the regression analysis. We also include, in a robustness exercise 
described below, the average years of schooling of workers employed in the 
corresponding countries, industries and regions, calculated using household survey data. 

As noted above, the set of variables described in Table 3 is the result of reducing a more 
general model that initially included a larger number of variables, according to the 
significance and robustness. That is, variables that are not significant in an initial very 
general specification are dropped so as to reach a more parsimonious model.23 Some 
examples of variables that we have included in our estimation but discarded because of 
their lack of significance are: (i) the time needed to clear exports or imports in customs; 
(ii) the losses suffered during merchandise transportation; (iii) the average waits -in 
days-to obtain electrical or telephone connections; (iv) whether firms are IS0 certified; 
and (v) whether they have invested in R&D during the previous year. 

One should note, however, that our failure to find a significant impact for the variables 
above does not imply that they are irrelevant or that they do not affect firm performance. 
Thus, for instance, one could argue that different types of data and estimation 
methodologies would be needed for capturing the impact of some of those variables. As 
an example, delays at customs could have direct effects only on the subset of firms that 
either export or rely substantially on imported inputs, and transportation losses could 

2' See P e w  et al. (2007) for a review of the links between regulatory non-compliance and the quality of 
governance and institutions. 
22 For instance, Demirguc-Kunt, Love, and Maksimovic (2006) argue that firms are more likely to be 
incorporated in countries with a well-functioning legal system. 
23 In principle it could be argued that dropping variables, even if they are not significant, could affect the 
results because of the existing covariance structure. We take some comfort in the fact that preliminary 
analysis trying to reduce the number of variables through principal components suggested only modest 
correlation among the different variables. 



have direct effects only on f m s  with cater to national or international markets, as 
opposed to those that concentrate on local markets. Similarly, the impact of the easiness 
of accessing infrastructure services (e.g, new electricity connections) could have a larger 
impact on the entry of new firms but less so on those that are already established. Finally, 
the finding that investments in R&D or IS0 certification appear not to have an impact on 
productivity in our sample could simply reflect the fact that the magnitude of those 
effects varies considerably across industries, and may actually be restricted to only some 
of them. Thus, the impact of those variables on firm performance could be dissipated - 
i.e. "averaged out" - when considering economy-wide samples such as those employed in 
this report.24 

In summary, we would like to highlight the fact that a much larger weight should be 
given to our positive findings - i.e. the results concerning the significance of the set of 
variables described in Table 3 - than to our negative ones - the fact that the variables 
excluded fiom our basic specification do not appear to be relevant for understanding firm 
performance, at least when using our estimation approach. This said, it is worth noting 
that the investment climate attributes that we keep in our analysis do cover most of the 
top microeconomic constraints to firm performance identified, subjectively, by the 
region's entrepreneurs (see Table 1 and the discussion in the previous section), namely 
aspects related to corruption, law and order, regulatory compliance, access to finance, 
problems with the provision of electricity. However, whereas the variables in our model 
cover the four investment climate areas that we highlight in this report - governance and 
institutional quality, access to finance, infrastructure, and education, innovation and 
technology - not all areas seem to be represented with the same number of variables. 
Once again, we interpret this as reflecting the fact that the Enterprise Survey data and our 
preferred estimation methodology are better suited to capturing the impact of issues 
related to the governance1institutiona1 quality front than to measuring the effects of issues 
in other investment climate areas. 

Because our preliminary examination of the data indicated that the correlation between 
the different variables in each area was relatively low, we do not attempt at constructing 
summary indicators for each area, and rather look at how each individual investment 
climate variable correlates with our selected measures of firm The 
following is our basic econometric specification: 

where Y is output as measured by the firm sales, and L is labor (so that the dependent 
variable can be interpreted as labor productivity). IC refers to investment climate 
variables, C to other firm control variables, and v is a random error tern. 

24 Whereas some of these specific analyses could be performed using Enterprise Survey data, one would 
have to focus on different specific sub-samples of firms. 
25 As mentioned above, we tried reducing the dimension of the different areas using principal component 
analysis but our analysis indicated that the number of principal components needed to explain a significant 
share of the variance would be quite close to the number of original variables in the exercise. 



Our set of control variables Ci includes sector, region and country dummies, aimed at 
capturing unobservable firm characteristics not directly related to the investment climate, 
but that can be expected to affect firm performance. In addition, we include as controls 
(i) log of firm age; (ii) firm size dummies for 20 to 99 employees, and 100 or more 
employees; (iii) a dummy for single-establishment firms; (iv) a dummy for partially or 
entirely foreign-owned firms; and (v) an exporter dummy. Note that the dependent 
variable in (1) can be interpreted as the productivity of labor, which the variables in IC 
and C could affect either through effects on total factor productivity (TFP) or on capital 
intensity. In fact, in order to investigate the impact of investment climate attributes on 
TFP we estimate a different specification, based on the following simple production 
function: 

where K is capital, M is intermediate inputs, P is total factor productivity, and u is a 
random error term. Rearranging (2a) and taking logs one can re-write 

log(Y;. I Li - Mi 1 Li) = log(VA, I L,) = log(<.) + alog(Ki I Li ) . (3) 

If we now substitute (2b) into (3), and assume a linear specification for log(P(.)) such as 

then (3) can be rewritten as: 

It follows from (4) and (5) that in this second specification the estimated parameters of 
the investment climate attributes can somewhat be interpreted as affecting productivity. 

Clearly, if we see the investment climate as an engine of development, then it might also 
be worth exploring how the different attributes affect variables beyond labor and total 
factor productivity, and focus on whether the IC and C variables have, for instance, an 
impact on workers conditions. To explore this particular issue, we estimate a variation of 
equation (1) where the dependent variable has been substituted by the average wage per 
worker paid by the firm. That is, 

Estimation of (I), (5) and (6) presents a number of challenges. To start with, it assumes 
homogeneity across sectors, countries, regions, and firms, which is unrealistic unless 
there is a common production function. To some extent we address this issue by 



including sector, country and regional dummies in the different econometric 
specifications to capture as much heterogeneity as possible. But below, we also explore 
whether our IC attributes affect different firms differently, therefore allowing for some 
heterogeneity in the system. 

An additional challenge in this context is related to the potential endogeneity of some of 
the observed attributes in the right-hand side of the three equations of interest. Since for 
most of the Enterprise Surveys we only have a single year, we cannot rely on instruments 
such as lagged values of the explanatory variables. Thus we follow standard practice and 
instrument the firm-specific IC variables with their corresponding group means. We 
define a group as a region-industry-firm size and impose a minimum of ten observations 
to compute the group average. Whenever we have less than ten observations in a group, 
we take the average of the corresponding region-industry regardless of firm size. If we 
are still below the threshold of ten observations we then use the industry average, or else 
the region average. Beyond this point we treat the corresponding data point as a missing 
observation. 

One question that still has to be solved in this context regards whether one should use as 
instrument sample averages or weighted averages26 of each investment climate attribute. 
Underlying the use of averages as valid instruments is the idea that each investment 
climate attribute j of a firm i belonging to a group s can be expressed as 

where ICsj is the average value of the variable for group s. In particular, if interest 
centers for instance on equation (I), one needs to make the following assumption in order 
for group averages to be valid instruments: E(ICsj v ~ ) = o . ~ ~  In particular, if one sees the 
group averages as the result of a first stage regression of the explanatory variables on a 
set of instruments (a set of dummies in this case) then using the sample average would be 
justified. This choice would also be a natural one considering that we do not use sample 
weights in our second stage regression either.28 In such a case, the resulting 2SLS 
estimator would be identical to the OLS estimator obtained by replacing the explanatory 
variables with their group means. 

26 The new wave of surveys uses stratified sampling whereas previous waves have used random sampling. 
*' We thank Luis ServCn for pointing this out to us. For example, assume for simplicity that there are N 
groups each of which has K observations, then (7) could be expressed in vector form as: 
ICj = P *  IC., + wj  (8) 

where ICj is a NKxl vector, ICSj is Kxl and P is a matrix NKxK that is given by P=(IN@lx) where IN is an 
identity matrix of size N and I K  is a vector of ones of size Kxl ,  and @ indicates a kroneker product. Thus 
the instrumental variable for the first stage regression would just be: 

12, = pf (p fp ) - lp*  IC, = T-~PP~IC, (9) 
which in turn is just a NKxl vector equal to the sample mean of each group (i.e, each K-th group sample 
mean is repeated N times). 
28 There is still an ongoing debate on whether one should weight in regressions not using random sampling, 
and as Deaton (1997) argues, it depends on whether one adopts an econometric or statistical view. 



On the other hand, however, even if in the second stage regression we are not using 
weighted least squares, there are good reasons to use weights to compute the mean. In 
particular, it is well known that when the probability of selection into the sample varies 

by group, in principle the sample average ieSj = s - ~  xs r=l IC, would be an inconsistent 

estimator of the population mean. That is, 

Thus, one could also argue that an estimate of the mean based on a weighted average 
would be more appropriate as an instrument for the second stage regression.29 Here we 
take a middle-of-the-road approach and report both 2SLS results obtained using both 
sample and weighted averages. 

A third challenge that we face in this context is related to the effect of missing 
observations at the firm level which as the number of explanatory variables increases 
may have a dramatic effect on sample size. Here we follow Escribano and Guasch (2005) 
and substitute the missing values with region-industry-firm size mean,30 both for 
investment climate attributes and for firm  control^.^' While we are aware that by 
replacing the missing values in the sample with the same variable used to instrument non- 
missing observations we are adding limited information to the sample, we also believe 
that the gains from proceeding in this way far exceed the costs of substantially reducing 
sample sizes when dropping all observations with at least some missing values. 

IV. Estimation Results 

Labor productivity 

We first present, in Table 4, the results of estimating our basic specification (I), 
concerning the impact of investment climate indicators on labor productivity - 
specifically sales per worker. In order to assess the robustness of our results, we present 

'' It is worth noting that in such a case the resulting 2SLS estimator would not be identical to the OLS 
estimator obtained by replacing the explanatory variables with the group means: 

6 = K - ~ P W ~ I C ,  (1 1) 

where now W=flN&wd with WK being a vector of weights of size Kxl,  so that - 
plim( IC, )#ZCsj,. 

30 We impose a minimum size of ten observations to compute the region-industry-size average. If every 
group had at least 10 observations the estimates corresponding to the group sample average and weighted 
average should be the same since the weights are identical for firms within a region-industry-size group. 
However, there are cases where we do not have a minimum of ten observations to compute ZCi,. In those 
circumstances, we use the average of the corresponding region-industry regardless of firm size. If still we 
are short of the threshold of ten observations we use the industry average, and in case the region average. 
Beyond this point we treat the observation as a missing observation. Clearly, when computing averages at 
levels more aggregated than region-industry-size average, there is need to redefine the weights to take into 
account the different probability of selection associated to the different groups. 
31 In other words, we use the weighted average, which is a consistent estimate of the population mean. 



estimates obtained under several alternative econometric assumptions. The first 
estimates, presented in column (I), are obtained without correcting for potential 
endogeneity issues using ordinary least squares (OLS). The results in this column are 
based on our original sample of 4,207 firms for which all variables are available, without 
substituting missing observations for group means. The results presented in the remaining 
columns are two stage least squares estimates (2SLS), with all investment climate 
variables instrumented with their corresponding group averages. In the case of column 
(2) the sample is also the original one, without substituting for missing observations, 
whereas in column (3) we replace the missing observations with group means (sample 
averages). As a result, the number of observations increases dramatically to 10,535 firms. 
Columns (4) and (5) are the equivalent to (2) and (3) but now using group weighted 
averages as  instrument^.^^ All reported standard errors are robust to the presence of 
heteroskedasticity. It must be noted that the significance of the variables remains 
basically unchanged when inference is based on clustered standard errors. 

Comparing the OLS results in column (1) with 2SLS estimates obtained with the same 
sample in columns (2) and (4) reveals that controlling for reverse causality has a marked 
impact on parameter estimates, which suggests that endogeneity should indeed be an 
important concern in this context. On the other hand, the comparison of columns (2) with 
(4), and (3) with (5), indicates that using instruments based on sample or on weighted 
averages has only a modest impact on the magnitude of the estimated coefficients, 
although it may affect their statistical significance. The one exception is our indicator of 
access to external finance, whose coefficient increases considerably when moving from 
using sample to weighted averages as instrumental variables. Moreover, in the case of 
finance and also for our measure of technology adoption, the estimated impact on labor 
productivity is significant only when using weighted averages-based instruments and the 
larger sample resulting from substituting missing values with group means. Overall, the 
replacement of missing values with group means has some impact in terms of increasing 
efficiency (the standard errors associated to the parameter estimates become lower) but 
less so on the magnitude of the parameters themselves, which continue to be of the same 
order. This would suggest that the replacement of missing values with group averages 
may be a welcomed step after all. 

Turning to the economic significance of our econometric results, it is worth stressing that 
in almost all cases our selected investment climate variables carry the expected signs.33 
Thus, the results suggest that firms operating in areas where there is a low prevalence of 
the rule of the law, as captured by firms losses derived from crime, firms' expenditures 
on security and the incidence of bribes (i.e. corruption), tend to have lower levels of labor 
productivity. On the other hand, improvements in the quality of institutions and 
regulations, as reflected in increases in firms' regulatory compliance and in higher 
incidences of audited and incorporated f m s ,  also have positive effects on firm 
performance. This is also the case for improvements in the quality of infiastmcture and 

32 See the previous section for a methodological discussion on the advantages and advantages of using 
simple vs. weighted averages as  instruments. 
33 See the next chapter for a discussion of the magnitudes of the estimated coefficients in terms policy 
priorities. 



in financial system breadth, proxied respectively through reductions in firm losses 
associated with power outages and reductions in the incidence of credit constrained firms. 
Finally, our results confirm previous evidence regarding the positive productivity effects 
of firms' investments in skills and technology, as measured by worker training and firms' 
internet use. 

Table 4: Impact of the investment climate on labor productivity 
Dependent variable: Log of sales per worker 

(1) (2) (31 14) 151 
OLS 2SLS 2SLS 2SLS 2SLS 

Substitution N N Y N Y 
Sample Sample Weighted Weighted 

Instruments averaves averages averages averages 
Bribes -0.016 -0.515** -0.469*** -0.467** -0.454*** 

[0.044] [0.201] [0.117] [0.199] [0.114] 
Security -1.116*** -2.002 -3.556*** -2.222 -3.616*** 

[0.338] [1.631] [1.168] 11.6371 [1.175] 
Crime -2.969*** -10.644*** -7.476*** -11.746*** -6.164*** 

[0.736] [3.032] [1.764] [3.294] [1.930] ' Itegulato~ycotnpliance 0.335*** 1.687*** 1.136*** 1.702.'. 1.048*** 1 [0.060] [0.282] [0.157] [0.293] [0.160] 
Audited 

3 
0.272*** 0.486** 0.273** 0.483** 0.377*** 

83 [0.043] [0.205] [0.128] [0.208] [O. 13 11 
8 Incorporated 
Y 

0.290*** 0.351** 0.338*** 0.376** 0.415*** 

8 [0.05 11 [O. 1721 [0.105] [0.172] [O. 1091 
Infrastucture quality 0.899** 3.030* 1.880** 2.770* 2.079** 

5 [0.397] [1.573] [0.906] [1.600] 10.9301 
9 Acces to finance 0.204*** 0.002 0.209 0.048 0.275* 

[0.047] [0.253] [O. 1661 [0.257] [O. 1711 
Technology 0.169*** 0,213 0.194 0.229 0.314** 

[0.046] [0.237] [0.126] [0.243] [O. 1351 
Training 0.102*** -0.012 0.306*** -0.004 0.234** 

y0.0381 r0.1991 [O. 1 121 [0.2021 YO. 1081 
Unique establishment -0.339*** -0.305*** -0.253*** -0.302*** -0.237*** 

[0.051] [0.059] [0.038] [0.060] [0.039] 
Log of firm's age 0.121*** 0.092*** 0.095*** 0.091*** 0.089*** 

v1 [0.026] [0.029] [0.016] [0.029] [0.016] 
Foreign owned 

b 0.356*** 0.244*** 0.400*** 0.247*** 0.386*** 

8 [0.078] [0.085] [0.050] [0.086] [0.050] 
0 0.255*** 0.224*** 0.1 81*** 0.222*** 0.165*** 

iZ [0.045] [0.067] [0.038] [0.068] [0.039] 
20-99 employees 0.032 -0.044 -0.03 1 -0.054 -0.064 

[0.044] [0.088] [0.050] [0.090] [0.051] 
100+ employees -0.098 -0.282* -0.222*** -0.298' -0.278*** 

[0.0701 [0.152] r0.0851 r0.1561 r0.0861 
Observations 4,207 4,207 10,535 4,207 10,535 

Note: The table reports the results of regressing the log of sales per worker on the investment climate 
attributes and firm controls in the first column. Appendix A describes in detail the different variables used 
in the regression. Column (1) OLS; (2) 2SLS using region-industry-firm size sample averages as 
instruments; (3) 2SLS using region-industry-firm size sample averages as instrument and replacing missing 
observations with the instrumental variable; (4) 2SLS using region-industry-firm size weighted averages as 
insmunents; (5) 2SLS using region-industry-firm size weighted averages as instrument and replacing 
missing observations with the instrumental variable. 2SLS Instruments are constructed using a minimum 
threshold of 10 observations. All regressions include country, industry and region dummies. Robust 
standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1% 



As for our control variables, we find that exporters, firms with foreign ownership, older 
firms, and firms that operate more than one establishment exhibit higher levels of labor 
productivity. Interestingly, after controlling for all of the above, we find that smaller 
firms generate more output per worker. It is important to stress, however, that since our 
focus is on the impact of the investment climate on fm performance, we do not perform 
corrections to account for the potential endogeneity of the above mentioned control 
variables, meaning that the results should be interpreted as correlations, subject to 
possible reverse causality effects. 

In order to provide an idea of the economic significance of the coefficients reported in 
Table 4, Figure 1 provides the relative magnitudes of the coefficients in column (5) of 
Table 4. Specifically, we multiply each coefficient times one standard deviation of the 
corresponding variable, within the regression sample. The figure reveals that the 
strongest effects come fiom regulatory compliance, crime and security, and audited and 
incorporated. 

Figure 1: Relative magnitude of estimates, LAC average 

Source: authors' calculation. 

In addition, Table 5 reports the same exercise, at the country level. Similar to the exercise 
reported in Table 1, the strongest effects vary across countries, however, regulatory 
compliance, audited and incorporated, and crime and security appear consistently to have 
larger magnitudes relative to other areas. 



Table 5: Relative magnitude of estimates by country 
Log of sales per worker 

Estimate multi lied b standard deviation of each category 
'Oef ARG BOL BRA C& COL CRI ECU GTM 

Bribes -0.454 0.213 0.224 0.194 0.109 0.145 0.186 0.215 0.208 
Security -3.616 0.172 0.087 0.139 0.159 0.075 0.109 0.614 0.141 
Crime -6.164 0.423 0.288 0.133 0.251 0.160 0.165 0.194 0.504 
Regulatorycompliance 1.048 0.251 0.280 0.260 0.113 0.301 0.278 0.322 0.354 
Audited 0.377 0.180 0.168 0.148 0.186 0.187 0.188 0.188 0.189 
Incorporated 0.415 0.133 0.201 0.102 0.112 0.190 0.150 0.077 0.202 
Infrastucture quality 2.079 0.033 0.152 0.138 0.094 0.135 0.140 0.169 0.114 
Acces to finance 0.275 0.096 0.104 0.099 0.067 0.099 0.101 0.116 0.079 
Technology 0.314 0.140 0.155 0.140 0.132 0.144 0.138 0.156 0.155 
Training 0.234 0.117 0.115 0.110 0.106 0.109 0.117 0.106 0.116 

Estimate multiplied by standard deviation of each category 
HND MEX NIC PAN PER PRY SLV URY 

Bribes -0.454 0.220 0.153 0.219 0.155 0.209 0.227 0.217 0.131 
Security -3.616 0.286 0.095 0.274 0.236 0.107 0.246 0.268 0.129 
Crime -6.164 0.207 0.293 0.242 0.139 0.152 0.297 0.234 0.189 
Regulatorycompliance 1.048 0.355 0.332 0.364 0.419 0.235 0.297 0.328 0.200 
Audited 0.377 0.186 0.171 0.168 0.136 0.178 0.146 0.151 0.153 
Incorporated 0.415 0.040 0.203 0.058 0.115 0.088 0.139 0.198 0.114 
Infrastucture quality 2.079 0.141 0.057 0.172 0.163 0.085 0.130 0.106 0.012 
Acces to finance 0.275 0.107 0.114 0.123 0.048 0.078 0.080 0.092 0.104 
Technology 0.314 0.127 0.138 0.116 0.152 0.156 0.150 0.145 0.150 
Training 0.234 0.116 0.101 0.116 0.117 0.116 0.117 0.117 0.106 

Note: We take each estimate from column (5) of Table 4 and multiply it by the standard deviation (within 
country) of the corresponding variable. The total number of observations corresponds to those in the 
regression. 

Controlling for self-selection: resultsfor domestic SMEs 

A possible concern with our approach for correcting for the endogeneity of investment 
climate attributes using group means of the corresponding variables, is that better 
performing firms and entrepreneurs could self-select themselves into - i.e. chose to locate 
in - regions with better investment climate conditions. To the extent that we cannot 
control for the determinants of self-selection, even our 2SLS estimators would yield 
inconsistent estimates. This issue as been highlighted in a similar context by Dollar, 
Hallward-Driemeier and Mengistae (2005), who address it by restricting their sample to 
small and medium firms and excluding those with some degree of foreign ownership. The 
idea would be that smaller domestically owned firms would typically be less mobile and 
would tend to be based in the location where the founder was living at the time of starting 
up. Thus, with the exception of entrepreneurs born in other regions of the country and 
who had migrated motivated by the search for a better environment for starting new 
businesses, self-selection would be less of an issue within this type sample. Table 6 
reports the results of re-estimating our basic model using this approach. 



Table 6: Impact of the investment climate on labor productivity, domestic firms 
with less than 100 employees 

Dependent variable: Log of sales per worker 
Small & Medium firms (4 00 employees) 
(1') (2) (4') (51 

2 SLS 2SLS ZSLS 2SLS 
Substitution N Y N Y 

Sample Sample Weighted Weighted 
Instruments 

averages averages averages averages 
Bribes -0.396** -0.470*** -0.206 -0.463*** 

[0.177] [0.139] r0.2421 [0.130] 
Security -1.556 -2.828** -1.426 -2.896** 

[1.223] [1.220] [1.683] [1.226] 
Crime -8.282*** -7.385*** -1 1.383*** -6.449*** 

8 +3 [2.164] 11.7691 [3.122] [1.878] 
$ Regulatory compliance 0.954*** 0.870*** 1.276*** 0.778*** 

i [0.247] [0.180] [0.341] [0.180] 
2 Audited 0.026 0.189 0.396* 0.279** 
8 . - [O. 15 11 [O. 1301 [0.2 lo] [O. 1301 

Incorporated 0.556*** 0.431*** 0.521*** 0.483*** 
Y 

8 [0.140] [0.103] [0.175] [0.106] 
Infrastucture quality 

V1 
4.803*** 2.398** 3.776** 2.674*** 

0 + [1.485] [l .OOO] [1.705] [0.997] 
A Acces to finance 0.155 0.330* -0.05 0.340** 

[0.231] [0.170] [0.262] [0.173] 
Technology 0.255 0.246* 0.455** 0.353*** 

[0.158] [0.129] r0.2221 [0.130] 
Training 0.183 0.372*** 0.01 0.259** 

[O. 1671 [0.121] [O.lSl] [0.116] 
. Unique establishment -0.332*** -0.207*** -0.295*** -0.193*** 
;i 

b" [0.061] [0.046] [0.075] [0.046] 
a Log of firm's age 0.074*** 0.052*** 0.043 0.047** 3 
E [0.025] [0.019] [0.033] [0.019] 
$ Exporter 0.316*** 0.169*** 0.234*** 0.155*** 

[0.050] [0.041] 10.0731 [0.041] 
Observations 3,993 7,906 3,141 7,906 
Note: The table reports the results of regressing the log of sales per worker on 
the investment climate attributes and firm controls in the first column, restricting 
the sample to domestic small and medium firms. Column (1) 2SLS using region- 
industry-firm size sample averages as instruments; Column (2) 2SLS using 
region-industry-firm size sample averages as instrument and replacing missing 
observations with the instrumental variable; Column (3) 2SLS using region- 
industry-firm size weighted averages as instruments; Column (4) 2SLS using 
region-industry-firm size weighted averages as instrument and replacing missing 
observations with the instrumental variable. 2SLS Instruments are constructed 
using a minimum threshold of 10 observations. All regressions include country, 
industry and region dummies. Robust standard errors in brackets. * significant at 
10%; ** significant at 5%; *** significant at 1% 

Inspection of Table 6 suggests that, unlike in the case of Dollar et al. (2005), self- 
selection is not an important issue in our context. Indeed, there are only small differences 
in parameter estimates when using a sample restricted to domestic SMEs as opposed to 



the full sample. In fact, our results are now even more robust to changes in the calculation 
of group means - i.e. sample as opposed to weighted averages - for the purpose of 
constructing instrumental variables, which is illustrated by the fact that the variables 
proxying for access to finance and technology adoption are now significant in both 
columns (2) and (4). Apart from the audit variable which now is not significantly 
different from zero when using sample means as opposed to weighted averages as 
instrumental variables, the differences in parameter estimates across different estimation 
methods are quite modest. One possible explanation for the fact that we do not find 
evidence of selectivity problems is that we include in our model a significantly larger 
number of explanatory variables than do Dollar, et al. (2005), including location and 
sectoral dummies. 

Robustness to the presence of outliers 

An additional issue to consider in this context is whether the previous results are affected 
by the presence of outliers in the sample. To address this concern Table 7 reports 2SLS 
robust regression estimates using the sample group average instrument. More 
specifically, the reported results are based on a robust regression that uses an iterative 
procedure with Huber and Tukey bi-weights to control for outliers. This is a relatively 
straightforward procedure in the case of the sample average because as discussed 
previously, the 2SLS estimator can be expressed in the form of an OLS regression on 
which the algorithm for the robust regression estimator is based. However, it presents a 
number of significant challenges when weighting is involved in the computation of the 
instrumental variables. 

Comparison of these specifications with their non-corrected counterparts indicates that in 
the case of the variables bribes, crime, regulatory compliance, incorporation, and 
training our previous findings appear to be robust to the use of estimation methods that 
correct for the influence of outliers. With regard to the remaining five variables, the 
results are sensitive to the sample being considered. With the full sample, inpastructure 
also appears as a relevant investment climate determinant, although access tofinance and 
technology do not. On the contrary, with the sample that includes only small and medium 
domestic firms, the parameter of inpastructure is not significantly different from zero 
while access toJinance and technology now appear to belong to the equation. Finally, 
security and audit are not significant in either case. 

Thus, to some extent, these results indicate that whereas the findings for most variables in 
the governance and institutional quality group appear to be robust to controlling for 
outliers, the same cannot be claimed for some of the other groups. 



Table 7: Impact of the investment climate on labor productivity, 
robust regression estimates 

(1) (2) 
2SLS-R ZSLS-R 

Substitution Y Y 
Small and 

Sample Full Medium 
Firms 

Bribes -0.434*** -0.420*** 
[0.094] [O. 1091 

Security -0.779 -0.621 
[0.719] [0.773] 

Crime -6.536*** -7.285*** 

3 [1.328] [1.441] 
$ Regulatory compliance 0.949*** 0.724*** a [0.137] [0.156] 
3 Audited 0.04 1 -0.047 

. f [0.080] [0.097] 
Incorporated 

C1 

0.256*** 0.381 *** 
8 [0.082] [0.088] 
8 Infiastucture quality 
rA 

1.465* 1.47 

$ [0.860] [0.947] 
a Acces to finance 0.092 0.412*** 

[0.128] [0.141] 
Technology 0.016 0.217** 

L0.0821 [0.093] 
Training 0.196** 0.332*** 

[0.086] [0.101] 
Unique establishment -0.292*** -0.220*** 

[0.026] [0.034] 
Log of firm's age 0.114*** 0.081*** 

V] [0.013] [0.014] 2 Foreign owned 0.523*** 
d 
3 [0.034] 

. 
0.287*** 0.274*** 

CL [0.024] [0.028] 
20-99 employees 0.083*** 

[0.026] 
l00+ employees 0.127*** 

r0.0381 
Observations 10,535 7,906 

Note: The table reports the results of a robust regression for the log 
of sales per worker on the investment climate attributes and firm 
controls in the first column. Both columns report 2SLS estimates 
using sample group averages as instruments. Column (1) uses the 
full sample; Column (2) restricts the sample to domestic small and 
medium firms. Both regressions include country, industry and 
region dummies. Robust standard errors in brackets. * significant 
at 10%; ** significant at 5%; *** significant at 1% 



Total factor productivity effects 

As discussed above, the investment climate potentially matters for aspects related to both 
physical capital accumulation and factor productivity (beyond labor productivity). Yet, 
the coefficients estimates reported in Tables 3 to 5 are weighted averages of the effects of 
investment climate attributes on labor productivity that operate through increases in TFP 
and of those that act through increases in investment. Comparing those coefficients with 
the corresponding parameters estimated on the basis of model (5) above, allows for 
assessing the relative importance of these two types of potential impacts of investment 
climate improvements. In particular, if the magnitude of the coefficients in columns (1) to 
(5) of Table 8 is larger (smaller) than that of the corresponding estimates in Table 3, then 
one could argue than the TFP effects of improvements in the investment climate are 
larger (smaller) than the corresponding effects on investment. 

There is, however, a practical problem in performing these comparisons, related to the 
fact that the capital stock and intermediate inputs costs variables, which are needed to 
estimate model ( 3 ,  have a relatively large number of missing values. The samples used 
in Table 8 are thus smaller and probably less representative than the samples used in 
Table 3. As a result, differences between the parameter estimates reported in both tables 
may reflect these sample changes rather than differences between the effect of investment 
climate variables on TFP and capital accumulation. To deal with this problem we report, 
in columns (6) and (7) of Table 8, estimates of model (1) using the same sample and 
estimation methods employed to estimate model (5) in columns (3) and (5) respectively. 

Comparing, first, the results of columns (1) in tables 4 and 8 suggests very small 
differences between TFP and investment effects. Nevertheless, after controlling for 
endogeneity only five variables, all from the governance and institutional group - 
associated with corruption, crime, regulatory compliance and the incidence of firms with 
externally audited financial statements - retain their significance. Comparing columns (3) 
with (6) and (5) with (7), however, indicates that the lack of significance of the 
incoqvorated dummy, and the infastructure, access to credit, and skills and technology 
variables applies, in this smaller sample, not only to TFP effects but also to the impact of 
those variables on labor productivity, without controlling for materials costs and capital 
stocks. Thus, given the sample limitations, this empirical exercise does not allow for 
determining whether the significant effects obtained for the above variables in Table 4, 
using larger samples than in Table 8, are driven by their effects on TFP or on investment. 

From the above mentioned set of five variables from the governance and institutional 
quality group, however, it is possible to assess the relative importance of investment and 
TFP effects. In this respect our findings are the following. First, the impact of high losses 
derived directly from crime is larger on investment than on TFP. Second, the reverse is 
true for the impact of high security expenditures, which is larger in absolute value for 
TFP than for investment. Finally, we find that in the case of corruption, regulatory 
compliance, and audited f m s ,  both types of effects are of similar magnitude. 



(1) (2 ) (3) (4) (51 (61 (n 
OLS 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS 

Substitution N N Y N Y Y Y 

Instruments Sample Sample Weighted Weighted Sample Weighted 
averages averages averages averages averages averages 

Bribes 0.001 -0.494** -0.479*** -0.484** -0.489*** -0.506*** -0.487*** 

Table 8: Impact of the investment climate on total factor productivity 

[0.047] 
Security -1.478*** 

[0.375] 
Crime -2.689*** 

V1 

8 [0.770] 
3 Regulatory compliance 0.3 18*** 

i [0.064] 
8 Audited 0.28 1 *** 
.a [0.046] 
ij Incorporated 0.262*** 
* 
8 [0.060] 
4 Infrastucture 0.688* 
0 [0.377] 
.fi Acces to finance 0.185*** 

[0.055] 
Technology 0.131*** 

[0.050] 
Training 0.094** 

Dependent variable: Log of value added per worker 

[0.138] 
-2.572* 
[1.317] 

-5.119** 
L2.2161 

1.518*** 
[0.209] 
0.333** 
[0.155] 
0.1 13 

[O. 1401 
1.306 

[1.084] 
0.02 

[O. 1921 
-0.124 
[O. 1671 
0.213 

Log sales per worker 

[O. 1341 
-2.588** 
[1.3 111 

-5.076** 
[2.300] 

1.404*** 
[0.2 121 
0.299* 
[0.155] 
0.123 

[O. 1401 
1.242 

[1.084] 
0.091 

[O. 1931 
-0.142 
[O. 1721 
0.209 

[0.135] 
-1.826 
[1.2 141 

-6.151*** 
[2.261] 

1.589*** 
[0.205] 
0.379** 
[O. 1521 
0.121 

[0.136] 
1.42 1 

[1.061] 
0.003 

[O. 1881 
0.076 

[O. 1701 
-0.004 

[0.130] 
-1.829 
[1.21 I] 

-6.05 I*** 
[2.25 11 

1.575*** 
[0.203] 
0.374** 
[0.151] 
0.125 

[0.135] 
1.46 1 

[1.058] 
0.015 

[0.188] 
0.073 

[O. 1701 
0.004 - 

[0.0411 rO.2151 [0.151] r0.2181 10.1521 10.1471 10.1461 
Uniqueestablishment -0.249*** -0.236*** -0.248*** -0.237*** -0.252*** -0.292*** -0.292*** 

[0.054] 
Log of firm's age 0.133*** 

[0.028] 
V1 Foreign owned 0.402*** 
"0 [0.08 11 
% Exporter 0.281*** 

[0.049] 
20-99 employees -0.024 

[0.048] 
100+ employees -0.122 

[0.074] 
Log capital per worker 0.027*** 

[0.063] 
0.122*** 
[0.03 11 

0.333*** 
[0.088] 

0.272*** 
[0.067] 
-0.067 
[0.094] 
-0.262* 
[O. 1581 

0.024*** - .  - 

r0.0041 [0.005] [0.0031 [O.OOSl [0.0031 
Observations 3,654 3,653 6,880 3,653 6,880 6,880 6,880 
Note: Columns (1) to (5) report the results of regressing the log of value added per worker on the 
investment climate attributes and firm controls in the first column. Column (1) OLS; (2) 2SLS using 
region-industry-firm size sample averages as instruments; (3) 2SLS using region-industry-firm size 
sample averages as instrument and replacing missing observations with the instrumental variable; (4) 
2SLS using region-industry-firm size weighted averages as instruments; (5) 2SLS using region-industry- 
firm size weighted averages as instrument and replacing missing observations with the instrumental 
variable. 2SLS Instruments are constructed using a minimum threshold of 10 observations. Column (6) is 
as column (5) in Table 4 but restricting the sample to the one using in columns (3) and (5). All 
regressions include country, industry and region dummies. Robust standard errors in brackets. * 
significant at 10%; ** significant at 5%; *** significant at 1% 



Wage effects 

Our results so far indicate that improvements to a number of investment climate attributes 
would lead to higher labor productivity, something that in turn may have a positive 
impact in profitability, capital accumulation and growth. However, would these 
improvements also translate in a better standard of living for the workers of the 
corresponding firms? In other words, does a better investment climate also contribute to 
higher wages and salaries? 

We explore this question in Table 9, which reports the results for regression models 
similar to those in tables 4 and 8 but now having wages as the dependent variable. An 
additional difference is that we now also control for the educational attainment of the 
typical production worker in the firm in question. More specifically we introduce two 
dummy variables that are activated respectively for firms where the typical production 
worker has between 7 and 12 years of schooling, and for those where it has 13 years or 
more. In columns (1) to (3) we use group sample averages as instruments, while in 
columns (4) and (5) we use group weighted averages as instruments. In addition, in (1) 
we control for the effect of outliers, and in (3) and (5) we instrument for education to 
control for the possibility that in each firm the workers' levels of education are 
determined, at least in part, by the prevailing wages. 

Table 9 indicates that improvements in seven out of our ten investment climate variables 
have not only a positive effect on firms' productivity but also on the average wages that 
they pay. Thus, companies that face higher levels of corruption, crime, or where 
governance and institutional quality issues lead to high levels of regulatory non- 
compliance tend to pay lower wages per worker. On the other hand, audited and 
incorporated$rms, those with access to thepnancial sector and companies with better 
technology appear to pay higher wages. Somewhat surprisingly, firms that offer more 
training do not pay more. As for the role of firm controls, Table 9 indicates that exporters 
as well as older and foreign owned firms tend to pay higher wages.34 On the contrary, 
after controlling for all of the above, larger f m s  and firms with a unique establishment 
tend to pay lower wages. 

Finally, as for the role played by education, in the first and the second specification in 
Table 9 where we do not instrument for education we find that education has an impact 
on wages. However, once we instrument the parameter estimate for the education 
variables turns to be non-significantly different from zero (although perhaps this is due to 
the dramatic increase in the standard errors of the different estimates). Taking these 
results at face value it would indicate that causality seems to run from wages to education 
(i.e. better paid jobs attract more educated people rather than the other way around). On 
the other hand, using or not instrumental variables for education seems to have an almost 
negligible impact on the coefficients of the rest of the variables. 

34 This is issue is addressed more in depth in another chapter of this report, 
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Table 9: Impact of the investment climate on wages 
Dependent variable is log of wage 

(1) (2) (3) (4) 
2SLS 2SLS 2SLS 2SLS 

Educ not Educ Educ not Educ 

Substitution Y Y Y Y 
Sample Sample Weighted Weighted 

Instruments 
averages averages averages averages 

Bribes -0.306*** -0.312*** -0.2 11 ** -0.213** 
[0.098] 

Security -0.822 
[0.810] 

Crime -1.938 
8 4- [1.732] 
4 Regulatory compliance 0.570*** 

+i [0.133] 
o Audited 
c) 0.449*** 
8 [0.115] 
8 Incorporated 0.220** 
5 P) [0.086] 

Inhtucture quality 0.302 
8 [0.755] 
& - Acces to finance 0.178 

[0.139] 
Technology 0.287** 

[0.113] 
Training 0.038 

L0.0991 
-0.838 
[0.813] 
-1.842 
[1.716] 

0.558*** 
[0.135] 

0.458*** 
[0.114] 
0.223** 
[0.087] 
0.236 

[0.771] 
0.192 

[O. 1401 
0.297*** 
[0.114] 
0.026 

[0.099] 
-0.847 
10.8231 
-3.551* 
[2.041] 

0.652*** 
[O. 1341 

0.397*** 
[0.117] 
0.174* 
[0.091] 
0.191 

[0.774] 
0.278* 
[O. 1461 
0.218* 
[O. 1201 
0.007 

[0.099] 
-0.857 
[0.824] 
-3.505* 
[2.033] 

0.640*** 
[O. 1371 

0.398*** 
[0.117] 
0.177* 
[0.091] 
0.162 

[0.786] 
0.284* 
[O. 1461 
0.224* 
[0.121] 
-0.006 

[0.102] [0.103] [0.098] [0.099] 
Unique establishment -0.069** -0.064* -0.082** -0.079** 

[0.033] [0.034] [0.034] [0.034] 
Log of firm's age 0.089*** 0.091*** 0.090*** 0.092*** 

[0.014] [0.014] [0.014] [0.014] 
Foreign owned 0.216*** 0.209*** 0.228*** 0.224*** 

v1 [0.044] [0.045] [0.045] [0.045] 
"o Exporter 0.118*** 0.1 15*** 0.129*** 0.128*** 
# [0.034] [0.034] [0.035] [0.035] 

20-99 employees 
i! 

-0.128*** -0.124*** -0.111** -0.107** 
. - 
F4 

[0.046] [0.046] [0.047] [0.047] 
1 OW employees -0.268*** -0.268*** -0.235*** -0.232*** 

[0.075] [0.075] L0.0761 [0.077] 
Educ avge worker 7-12yrs 0.081 ** 0.111 0.087*** 0.121 

[0.033] [0.117] [0.033] 10.1 151 
Educ avge worker 13+yrs 0.124** 0.420** 0.124** 0.301 

[0.057] [0.210] r0.0571 [0.2 151 
Observations 10,205 10,205 10,205 10,205 

Note: The table reports the results of regressing the log of wages per worker on the investment climate 
attributes and firm controls in the first column. Columns (1) and (2) use 2SLS using region-industry-firm 
size sample averages as instruments; Columns (3) and (4) use 2SLS using region-industry-firm size 
weighted averages as instruments. Education is instrumented in columns (2) and (4). All regressions 
include country, industry and region dummies. Robust standard errors in brackets. * significant at 10%; ** 
significant at 5%; *** significant at 1% 



Dzyerential productivity effects for small firms 

There is now some evidence (Hallward-Driemeier and Stewart, 2004; World 
Development Report; 2005) indicating that smaller firms would benefit more than 
proportionally from improvements in the investment climate. In order to explore these 
issues we introduce a small variation in equation (1) and proceed to estimate the 
following model: 

log(Y. / L,) = Z,,~?,,IC, + .PrjICl * Ai + Z,S, ,C,  + v,, J (12) 

where Ai is a dummy variable that takes a value of 1 when firm i is a small fm (with less 
than 20 workers) so that so that the impact of changes in the investment climate on small 
firms is given by: 

a log(& I L,) 
arc, = P 4 ,  +PsjAi .  

That is P,, is the differential impact of the investment climate variable j on small firms. 

The results of this exercise are reported in Table 10. It is worth noting that the 
productivity of small firms tends to be more affected by corruption as well as by the need 
to invest more in security. Similarly, smaller firms seem to be more negatively affected 
by the quality of injkastructure and benefit more from the use of new technology than 
larger firms. Somewhat surprisingly, though, increases in regulatory compliance lead to 
smaller productivity increases for firms with less than 20 workers. 



Table 10: Impact of the investment climate on labor productivity, by firm size 
Dependent variable: Log of sales per worker 
(1) (2'1 (3 1 (4'1 

2SLS 2SLS 2SLS 2SLS 
Substitution N Y N Y 

Instruments Sample Sample Weighted Weighted 
averages averages averapes averages 

Bribes -0.265 -0.327** -0.205 -0.292** 
[0.222] [0.129] [0.223] [0.127] 

Security -3.015* -3.410*** -3.313* -3.400*** 
[1.746] [I .164] [1.800] [I .170] 

Crime -13.404** -8.599*** -15.653** -7.629** 
!I [5.403] [3.198] [6.148] [3.604] 
8 Regulatory compliance 2.122*** 1.143*** 2.199*** 1.059*** 

4 [0.366] [0.208] [0.381] [0.213] 

! Audited 

0.531** 0.330** 0.540** 0.419*** 
[0.219] [0.140] [0.229] [0.144] 

5 Incorporated 0.513** 0.528*** 0.583*** 0.605*** 

8 [0.214] [0.134] [0.219] [0.139] 
Infrastucture quality 2.364 0.329 1.857 0.386 

Q) ? [2.315] [1.212] [2.399] [1.287] 
19 Acces to finance 0.112 0.255 0.107 0.313 

[0.378] [0.237] [0.404] [0.255] 
Technology 0.134 -0.009 0.14 0.105 

[0.254] [0.147] [0.263] [0.160] 
Training 0.036 0.386*** 0.014 0.333*** 

F0.2481 [O. 1291 [0.254] [0.1241 
Bribes -0.781*** -0.364** -0.881*** -0.392*** 

[0.270] [0.142] [0.282] [0.143] 
security -1.068 -3.875* -1.142 -3.952* 2 

Q) 
[2.245] [2.167] [2.325] [2.162] 

.# Crime 7.388 1.675 9.867 2.385 
[6.567] [3.818] [7.261] [4.181] 

r, Regulatory compliance -1.167** -0.121 -1.338*** -0.1 19 
[0.471] [0.260] [0.491] [0.262] 1 Audited -0.221 -0.024 -0.305 -0.033 

4 
3 [0.238] [0.131] [0.248] [0.131] 

Incorporated 0.109 -0.065 0.086 -0.056 
L0.1921 [0.123] [0.197] [0.124] 

Infiastucture quality 
+i 

1.826 3.438** 2.409 3.488** 
.B [2.690] [1.656] [2.770] [1.675] 
!I Acces to finance -0.441 -0.065 -0.366 -0.054 
2 [0.431] [0.282] [0.450] [0.291] 
$ Technology 0.443 0.439*** 0.488* 0.404*** 
k? [0.278] [0.152] [0.280] [0.156] 

Training -0.09 -0.19 -0.043 -0.271 
r0.3321 10.1951 r0.3381 r0.1861 

Note: The table reports the results of regressing the log of sales per worker on the investment 
climate attributes in the first column. All columns use 2SLS using as instruments in columns (1) 
and (2) region-industry-firm size sample averages as instruments, and in columns (3) and (4) 
region-industry-firm size weighted averages. Columns (2) and (4) replace missing observations 
with the instrumental variable. Instruments are constructed using a minimum threshold of 10 
observations. All regressions include country, industry and region dummies, and the set of 
controls used in Table 1. Robust standard errors in brackets. * significant at 10%; ** significant at 
5%; *** significant at 1% 



Sub-regional dzfferences 

Pooling data together from several country surveys has the benefit of dramatically 
increasing the sample size and also introducing variability in the system that can be 
useful to isolate how a particular investment climate attribute affects firm performance. 
Yet, it has the well known problem of imposing parameter homogeneity across countries 
and as it is well known this can be problematic if firms react to changes in the investment 
climate conditions in different manners in different countries. In fact, when we break our 
full sample into 3 sub-regional samples and re-estimate the models, the results indicate 
that parameter heterogeneity can be an important issue.35 As it can be seen in Table 11, 
the number of investment climate attributes that enter in the different sub-regional 
samples is much smaller than in the full sample. Although it varies by sub-region and 
type of instnunent used in the estimation, only about half of the 10 investment climate 
attributes we have been looking at are now significantly different from zero. Moreover, in 
line with other results in this chapter, they tend to be in the governance group (although 
non-exclusively). 

A second issue that emerges from this table is that whereas the governance variables 
appear to be relevant in all the sub-regional groups, different variables have a different 
impact in different regional groups. For example, crime and regulatory compliance 
appear to be particularly relevant in the Mercosur and Central American groups, while 
security seems to be more of an issue in the Andes and Central American groups. Bribes, 
on the other hand, appear as particularly relevant in Mercosur and the Andean group. As 
for infrastructure and access to finance, they tend to be more significant for the Andean 
group. In addition, it is worth noting that there are considerable differences in the 
magnitudes of the estimated parameters across different regions. The coefficient on 
crime, for instance, can range between -4.9 for the Central America plus Mexico group, 
to -12.8 in Mercosur (when sample averages are used as instruments). 

Global effects 

Are the findings presented for our Latin American sample specific to that sample or 
would they apply similarly to other regions? To address this question Table 12 reports the 
results of estimating model (1) with a global sample that pools all existing Enterprise 
Surveys, from Latin America and elsewhere, and covers approximately 21,000 firms. As 
seen in this Table the global results show limited sensitivity to the use of different 
instruments or to the replacement of missing values by group averages (beyond clearly 
obtaining more efficient estimates when we replace the missing values). Moreover, apart 
from bribes and access to finance, which in the global sample do not appear to belong to 
the estimated equation, the remaining findings obtained for Latin America appear to hold 
in our global sample, with even the magnitude of the estimated coefficients being 
statistically the same in most cases. 

35 Admittedly taking into account the decline in the sample size and as already discussed how this affects 
the results of the estimation, it is difficult to say whether the observer changes are due to parameter 
heterogeneity or to working with sample sizes that are one-third of our full samples. 



Table 11: Impact of the investment climate on labor productivity, 
by LAC sub-regions 

Dependent variable: Log of sales per worker 
(1) (2) (3) f 4) f 5) (6) 

Mercosur Andes Central Mercosur Andes Central 
asLs ~ S L S  ZSLS ZSLS ~ S L S  ZSLS 

Substitution Y Y Y Y Y Y 

Instruments Sample Sample Sample Weighted Weighted Weighted 
averages averages averages averages averages averapes 

Bribes -0.577** -0.492* -0.253 -0.537** -0.343 -0.280 
[0.227] [0.283] [O. 1821 [0.2 141 [0.268] [0.182] 

Security -6.959 -5.21 2** -3.424** -7.836 -5.076** -3.593** 
[4.589] [2.204] [1.683] [4.848] [2.242] [1.683] 

Crime -12.175*** -4.773 -4.859** -11.958** -2.313 -2.823 
m 
B [4.578] [4.493] [2.229] [4.734] [4.738] [2.957] 
$ Regulatorycompliance 1.427*** 0.358 0.974*** 1.323*** 0.065 0.982*** 

C [0.400] [0.403] [0.207] [0.380] [0.451] [0.217] 
2 Audited 0.691 9.800*** -0.1 15 1.008 10.116*** 0.103 

. 8 [1.850] [2.689] [I .377] [1.808] [2.774] [1.414] 
fj Incorporated 0.698** -0.183 -0.022 0.546* 0.009 0.036 

5 [0.329] [0.444] [0.234] [0.331] [0.465] [0.239] 
Infiastucture quality 

V1 
0.555 0.397* 0.257 0.52 0.536** 0.389* 

0 + [0.353] [0.209] [0.197] [0.351] [0.218] [0.207] 
9 Acces to finance 0.422 0.722*** 0.093 0.345 0.745** 0.143 

[0.275] [0.263] [0.132] [0.283] [0.294] [0.140] 
Technology 0.495* 0.342 -0.209 0.528* 0.466* -0.201 

[0.257] [0.254] [0.228] [0.271] [0.275] [0.238] 
Training 0.265 0.535* 0.172 0.27 0.437* 0.212 

10.1 821 10.2771 10.1981 10. 1801 [0.243] [O. 1971 
Uniqueestablishment -0.206*** -0.185** -0.289*** -0.215*** -0.174** -0.267*** 

[0.072] 
Log of firm's age 0.046 

m [0.030] 
"o Foreign owned 0.379*** 
5 [0.123] 

Exporter 0.206*** 

t, [0.079] 
20-99 employees -0.176* 

[0.096] 
100+ employees -0.442** 

[0.088] 
0.120*** 
[0.032] 

0.417*** 
[O. 1001 
0.056 

[0.081] 
-0.158 
[0.111] 

-0.488*** 

[0.071] 
0.054* 
[0.030] 

0.398*** 
[O. 1251 

0.215*** 
[0.081] 
-0.165* 
[0.099] 

-0.415** - 
[O. 1921 [O. 1561 [0.153] [O. 1941 [O. 1541 [0.155] 

Observations 3,577 3,296 3,662 3,577 3,296 3,662 
Note: The table reports the results of regressing the log of wages per worker on the investment climate 
attributes and firm- controls in the first colu&. All columns &e S L S  using region-industry-firm size 
weighted averages as instruments. Column (1) Argentina, Brazil, Paraguay, Uruguay; (2) Bolivia, Chile, 
Colombia, Ecuador, Peru; (3) Costa Rica, El Salvador, Guatemala, Honduras, Mexico, Nicaragua, Panama. 
All regressions include country, industry and region dummies. Robust standard errors in brackets. * 
significant at 10%; ** significant at 5%; *** significant at 1% 



Table 12: Impact of the investment climate on labor productivity, global sample 

Sample Sample Weighted Weighted 
Instruments averages averages averages averages 
Bribes 0.059** -0.097 -0.079 -0.087 -0.096 

[0.025] 
Security -1.179*** 

[0.396] 
Crime -1.638*** 

V1 
e, 
t 2  [0.481] 

Regulatory compliance 0.279*** 

8 [0.046] 
9 Audited 0.233*** 

.I [0.026] 
Tj Incorporated 
.cI 

0.139*** 

8 [0.025] 
Infrastucture quality 0.651*** 

8 > ' [0.231] 
Acces to finance 0.155*** 

[0.025] 
Technology 0.2 17*** 

[0.027] 
Training 0.105*** 

[0.118] 
-0.977 
[1.460] 
-7.650*** 
[2.288] 
1.401*** 
[0.223] 
0.629*** 
[0.117] 
0.154 
[0.099] 
2.292** 
[1.139] 
-0.132 
[O. 1391 
0.556*** 
[O. 1351 
0.290** 

[0.081] 
-1.890** 
[0.935] 
-7.672*** 
[1.384] 
1.188*** 
[O. 1391 
0.524*** 
[0.084] 
0.163** 
[0.071] 
1.180* 
[0.611] 
0.01 6 
[O. 1001 
0.475*** 
[0.087] 
0.366*** 

[0.118] 
-1.013 
[1.459] 
-8.129*** 
[2.362] 
1.398*** 
l0.2271 
0.633*** 
[0.118] 
0.166* 
[O. 1001 
2.241** 
[I. 1421 
-0.118 
[0.141] 
0.565*** 
[0.136] 
0.293** 

[0.080] 
-1.828* 
[0.935] 
-7.100*** 
[1.446] 
1.160*** 
[0.141] 
0.563*** 
[0.085] 
0.181** 
[0.072] 
1.226** 
[0.610] 
0.049 
[O. 1021 
0.513*** 
[0.092] 
0.315*** 

[0.023] [O. 11 51 [0.078] [0.116] [0.077] 
Unique establishment -0.170*** -0.108*** -0.1 19*** -0.106*** -0.1 15*** 

[0.029] 
Log of firm's age 0.025 

V1 - [0.016] 
o Foreign owned 
& 

0.341 *** 
[0.043] 

@ 
0.178*** 

. - 
R 

[0.028] 
20-99 employees -0.032 

[0.027] 
l00+ employees -0.124*** 

[0.040] [0.089] [0.057] [0.090] [0.0581 
Observations 9,761 9,760 20,990 9,760 20,990 
R-squared 0.45 
Region dummies Yes Yes Yes Yes Yes 

Note: The table reports the results of regressing the log of sales per worker on the investment 
climate attributes in the first column. All columns use 2SLS using as instruments in columns (1) 
and (2) region-industry-firm size sample averages as instruments, and in columns (3) and (4) 
region-industry-firm size weighted averages. Columns (2) and (4) replace missing observations 
with the instrumental variable. Instruments are constructed using a minimum threshold of 10 
observations. All regressions include country, industry and region dummies, and the set of 
controls used in Table 1. Robust standard errors in brackets. * significant at 10%; ** significant at 
5%; *** significant at 1% 



V, Merging Enterprise Surveys and Household data 

In the introduction to this chapter we stressed the strengths of Enterprise Surveys to 
measure aspects related to the quality of governance and institutions. Yet, one has to 
recognize that some other aspects, such as human capital levels, are probably captured 
less well in these surveys, so that bringkg additional data sources to our exercise could 
enrich the analysis. We hrther explore this issue here by merging the Enterprise Surveys 
data with human capital data fiom household surveys, a source that in principle is likely 
to have more reliable information on that variable than Enterprise Surveys. 

Before describing the results of this exercise it may be worth reviewing the econometrics 
behind it, especially because the information in the household data does not allow to 
match an individual with a particular firm in the Enterprise Survey. However, as we 
argue now, under fairly general conditions this does not prevent the estimation of the 
parameters of interest of the underlying econometric model. 

To facilitate the exposition as much as possible, consider the following simplified version 
of model (1) 

where y is the log of sales per worker, h is for example a measure of the human capital of 
the labor force working for the firm, and v is the error term. The subscript indicates that 
the data refer to firm i, in industry j and region s. Our parameter of interest in this case is 
Y. 

Assume now that there are reasons to believe that there is reverse causality in (14) but 
that hajS (the average value of h in industry j and region s is a valid instrument). In these 
circumstances, as discussed above the OLS estimator of y in 

will be identical to the IV estimator of y in (14) when we instrument hij, with h.) Thus it 
follows that in order to obtain the IV estimator of y in (14) we do not need to match the 
data of the two surveys. It is enough to be able to identify industry and region (and any 
other attribute used to compute group averages such as firm size, etc) to which firm and 
individual belong something that for which in general we have the information. 

Against this background we now proceed to re-estimate our basic model but augmented 
with an education variable fiom the household survey: the average years of education of 
the adult population. Table 13 presents the results. They indicate that when we bring 
education from the household surveys into our empirical model, it appears to belong to 
both to the productivity and wage equations. 



Table 13. Education and the investment climate 
Dependent variable is 

log(sa1es per worker) log(average wage) 
(1) (2) (3) (4) 

2SLS 2SLS 2SLS 2SLS 
Substitution Y Y Y Y 

Sample Weighted Sample Weighted 
Instruments 

averages averages averages averages 
Bribes -0.430*** -0.41 1 *** -0.265*** -0.171 * 

[O. 1171 [0.114] [0.098] [0.099] 
Security -3.677** * -3.760*** -0.932 -0.978 

[1.169] [1.178] [0.814] [0.829] 
Crime -7.505*** -5.713*** -1.851 -2.683 

g [1.771] [1.831] [1.742] [1.933] 
4 Regulatory compliance 1.066*** 0.970*** 0.528*** 0.600*** 
e 
cd 

[0.157] [0.159] [0.133] [0.134] 
2 Audited 0.274** 0.382*** 0.444*** 0.423*** 
i! [0.128] [0.131] [0.115] [0.117] 
5 Incorporated 0.366*** 0.441 *** 0,244*** 0.217** 
4- 

8 [0.104] [O. 1081 [0.086] [0.090] 
Infiastucture quality 1.778** 2.067** 0.327 0.272 

B > [0.905] [0.928] [0.752] [0.768] 
3 Acces to finance 0.26 0.334* 0.204 0.308** 

[0.168] [0.172] [0.141] [0.147] 
Technology 0.21 l *  0.335** 0.298*** 0.244** 

[0.126] [0.135] [0.113] [0.120] 
Training 0.277** 0.221 ** 0.036 0.019 

[0.113] [0.109] [0.101] [0.097] 
Average education (#) 0.028*** 0.026*** 0.014** 0.015** 

[0.008] [0.008] [0.007] [0.007] 
Unique establishment -0.255 *** -0.239*** -0.072** -0.079** 

[0.038] 
Log of firm's age 0.093*** 

v1 [0.016] 
% Foreign owned 0.422*** 
2 [0.051] 

Exporter 0.184*** 

LL 
[0.038] 

20-99 employees -0.043 
[0.050] 

l00+ employees -0.228*** - - 
[0.085] [0.087] [0.075] [0.076] 

Observations 10,444 10,444 10,113 10,113 
Note: The table reports the results of regressing the log of sales/wages per worker on the investment 
climate attributes &d firm controls in the first-column, Columns (1) and (3) use 2SLS using region- 
industry-firm size sample averages as instruments; Columns (2) and (4) use 2SLS using region-industry- 
firm size weighted averages as instruments. All regressions include country, industry and region dummies. 
Robust standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1% 



VI, Taking stock of previous studies 

How do our results compare to those in the literature? Over the past few years there has 
been a large number of (typically cross national) studies focused on understanding the 
determinants of economic growth in Latin America. Here we review one the last and 
perhaps the most complete of these studies: a recent Regional Study of the World Bank's 
Latin American Region by Loayza, Fajnzylber and Calderdn (2005). Briefly, their main 
results are as follows. First, they show that structural factors such as human capital, 
financial depth, trade openness, public infrastructure, and low government burden have a 
positive and robust relationship with growth. Second, they find evidence that growth is 
discouraged by high inflation rates, by the volatility of the cyclical component of GDP, 
by real exchange rate misalignment, and by the frequency of systemic banking crises, 
indicating a link between macroeconomic stability and long-run growth. And, third, their 
results confirm that external shocks impact significantly on economic growth. 

These results are broadly supported by a vast empirical literature on endogenous growth, 
including Barro (1991) on the role of education, trade, and government burden, among 
other variables; Dollar (1992) on trade openness; Canning, Fay, and Perotti (1994) on 
public infrastructure; and Beck, Levine, and Loayza (2000) on financial depth. 

Figure 2. Contribution to growth in Latin America 
I 

Source: Own calculations using data from Loayza, Fajnzylber and Calderdn (2005). The 
figure reports the contribution to the change in growth rates between 1991 -95 and 1996- 
99 in the median Latin American country. 

Somewhat surprisingly, however, Loayza et al. (2005) find that their governance 
variable36 does not have a statistically significant impact on economic growth, and the 
corresponding coefficient even presents a negative sign. Interestingly, the governance 

36 They construct their governance variable as the first principal components of four indicators produced by 
the International County Risk Guide, namely the prevalence of law and order, corruption, the quality of 
bureaucracy, and the accountability of public officials. 



variable has the second largest positive correlation with the growth rate of GDP per 
capita, among the variables used by Loayza et a1.(2005).~' They interpret their results on 
governance by saying that its effect on economic growth works through the actual 
economic policies that governments implement. This hypothesis finds also support in the 
background study for this report by Loayza and Sugawara (2007), where it is argued that 
governance appears to have significant beneficial effects on the (long-run) levels and 
(medium-term) changes of a large number of growth determinants. In a sense their results 
contrast with those in Easterly and Levine (2001), who find that governance and not 
specific policies matter for explaining cross-country differences in income levels. 

The results of Loayza et al. (2005) can also be used to estimate the contribution to each 
driver of growth to the explanation of changes in countries' growth performance over a 
given period of time. This exercise is illustrated in Figure 2, which confirms that in order 
to understand the recent Latin American growth experience - e.g. the factors that explain 
growth changes between the first and the second half of the 1990s - one has to pay 
attention to at least four areas of policy reform: infrastructure, education, international 
trade, and financial development. 

On the whole, our analysis seems to complement the existing literature. On the one hand, 
our econometric estimates on the determinants of firm performance suggest an important 
role for areas that previous studies have found to be critical in the region: human capital 
and innovation, infrastructure and financial development. Similarly, we also find that 
exporters perform better (see also Chapter 7 for more on this issue) than firms focusing 
on domestic markets. 

However, on the other hand, our analysis stresses the role played by governance and 
institutional quality factors. In fact, we find the prevalence of the rule of law (as reflected 
in corruption and crime levels) and the quality of the regulatory framework (as illustrated 
by the extent of regulatory compliance and corporate governance-related aspects) to be 
among the most relevant determinants of firm performance in the region. Given that 
addressing shortcomings in these two areas is likely to be a prior action to making 
significant progress with other potential growth determinants, we believe that they should 
be put at the top of the policy agenda in the region. 

VII. Summary and Conclusions 

To summarize the main results of our econometric analysis, we find that the four broad 
areas of the investment climate discussed above have an impact on the performance of 
Latin American f m s .  More specifically, our results first suggest that the prevalence of 
the rule of law is a critical element of the investment climate, in that it has a robust 
impact on firm productivity. In our econometric models there are three variables pointing 
in that direction. One is cormption, measured through firms' payment of bribes to secure 
public contracts, and to obtain public services (electricity, telephone, etc.). The two 

37 Dollar and Kraay (2003) obtain a similar result - when they control for trade openness, various measures 
of governance turn out to have a relatively weak effect on growth, particularly over medium-term horizons 
(i.e., decadal growth). 



others are the share of sales lost to crime and the preventive security expenditures made 
by firms. In the three cases we find that these variables are associated with lower levels 
of labor productivity, both trough reductions in investment rates and through lower levels 
of total factor productivity. However, whereas the effects of corruption on investment 
and TFP are similar in magnitude, crime appears to have a larger impact on investment 
and security expenditures on TFP. In addition we find that both corruption and crime 
have a significant negative effect on average wages. 

We also find evidence of the role played by a good regulatory framework in shaping firm 
performance. For example, we find that the level of regulatory compliance (as measured 
by the share of sales declared for tax purposes) has a positive effect on both labor and 
total factor productivity, as well as on average wages. We interpret this result by arguing 
that high levels of tax evasion - and for that matter a high incidence of fm informality - 
can be considered a symptom of excessive and/or arbitrarily enforced rules and 
regulations. Thus, it is not that high tax evasion, or informality for that matter, necessarily 
have negative direct effects on productivity, but rather that the factors that lead to low 
regulatory compliance also lead to lower levels of fm productivity.38 Similarly, our 
results indicate that wages and firm productivity tend to be higher in areas where a high 
proportion of f m s  have their financial statements externally audited and where a high 
fraction of f m s  choose the corporate form, which again we interpret as evidence that 
regulatory reforms that generate stronger investor protection mechanisms and reduce 
regulatory burdens have the potential for boosting firm productivity, which is reflected on 
average wages. 

Beyond our findings for governance and institutional quality, our results suggest that 
deficiencies in the quality of infrastructure, as measured by firms' losses due to power 
outages are negatively and significantly related to labor productivity. Moreover, on the 
finance front, firms that are not credit constrained exhibit larger levels of labor 
productivity and wages. Finally, in the area of skills and technology, we find that where 
workers have more years of schooling, employers offer training to their workers, and 
more firms use the internet to communicate with clients and suppliers, labor productivity 
tends to be significantly larger and, with the exception of training, wages also tend to be 
higher, On a related matter, our results also indicate that, after controlling for other 
factors, exporters tend to pay higher wages and exhibit higher labor and total factor 
productivity than non exporters, and so do foreign owned firms in comparison with their 
domestic counterparts. As argued later in this report, these results could be partially 
driven by the fact that access to foreign product and capital markets could allow for the 
transfer of more modern technologies than those available to companies that are restricted 
to local markets. 

Most of these findings are robust to the exclusion of firms with 100 plus workers and 
firms with foreign capital from our samples, which we interpret, following Dollar et al. 

3S It is worth noting, however, that high regulatory non-compliance can also have negative direct effects on 
firm productivity if it is associated with lower firm size - either to avoid detection or as a result of lower 
access to markets and services - or if it reduces the market share and investments of formal competitors. 
These effects, however, can potentially be compensated by the higher flexibility enjoyed by firms operating 
in areas where non-compliance is lower because of reduced enforcement - see Perry et al. (2007). 



(2005), as evidence that our results are not driven by the self-selection of better 
performing firms into good investment climate areas - smaller domestic firms being 
considerably less mobile than the excluded group of firms. In addition, our results are in 
most cases robust to the use of estimation methods that control for the influence of 
outliers - the only exceptions being the impact of security expenditures and audits. 

Another important finding is that improvements in the investment climate have the 
potential to improve the relative performance of small and medium enterprises (SMEs). 
In particular, we find that the labor productivity of firms with less than 20 workers is 
more adversely affected, compared to that of larger f m s ,  by a high incidence of 
corruption and the need for higher security expenditures. Moreover, we find that smaller 
firms would benefit to a larger extent from improvements in the areas of inj%astructure 
quality and technology adoption. 

Incidentally, these results on the larger impact of the investment climate on SMEs are 
consistent with previous findings obtained for other regions - see World Development 
Report (2005). In fact, we also estimate our basic model using a global sample that 
includes about 10,000 firms from the surveys performed by the World Bank in other 
regions of the world. Most results are maintained, with the only exception of corruption 
and access tofinance which cease to be significant in the global sample. This may be the 
result of the fact that imposing homogeneity in parameter values across different regions 
may be too strong an assumption. In fact, we find evidence of considerable heterogeneity 
across geographically defined sub-sets of Latin American countries. 

It is also worth commenting on the fact that six out of the ten variables that we find to be 
significant drivers of firm productivity can be thought of as belonging to the governance- 
regulatory quality group, whereas variables from the infrastructure, technology, and 
finance groups are represented more meagerly in our set. In other words, whereas our 
results do lend credence to the hypothesis that all the four main investment climate areas 
on which we have focused are relevant for improving firm performance, reforms 
associated with the regulatory and governance frameworks appear to be a particularly 
important potential avenue for boosting growth in the region. A question that emerges in 
this context is whether this finding can be interpreted as evidence that in the Latin 
American region those issues are more important than other investment climate aspects 
or, alternatively, it is a reflection of the nature of our data or empirical methodology. 

Our position on this matter is that both factors are likely to play a role. Thus, on one 
hand, Latin America's poor international standing in various indicators of the quality of 
governance and institutions is consistent with the finding that those aspects have a 
relatively large impact on the performance of firms operating in the region. On the other 
hand, however, the selection of the set of critical investment climate variables described 
in Table 3 may also be driven by the nature of the data and estimation methodology that 
we employ. In particular, the nature of the survey questionnaire is such that it is harder to 
find good infrastructure, finance, human capital and technology indicators that meet the 
criteria of being measured objectively, being comparable across firms and being easy to 
interpret. Moreover, some of the infrastructure and technology variables could arguably 



have direct effects only on some subset of firms - e.g. those that are more knowledge- or 
transportation-intensive, those that are deciding whether to enter the market, etc. 

As a result, we argue that a much larger weight should be given to our positive findings 
than to our negative ones - i.e. the fact that the variables excluded from our basic 
specification do not appear to be relevant for understanding firm performance, at least 
when using our data and estimation approach. Thus, we interpret our results as being 
complementary to those of previous cross-country studies, which have emphasized the 
need to focus mainly on education, infrastructure and financial development but have 
failed to uncover robust links between growth and the quality of governance and 
institutions, perhaps because of the aggregate nature of their data. In particular, one of the 
main messages of this report is that the improvement of governance and institutional 
factors should be added to the above set of policy priorities to promote growth in the 
region. 

A final issue on which we would like to comment is that improvements to the investment 
climate are likely to require cooperation among many actors. In particular, whereas the 
actions needed to improve regulatory frameworks and the rule of law are direct 
responsibilities of the public sector, in these and other microeconomic reform areas a 
combination of public intervention and private action is likely to be needed for achieving 
larger impact. Thus, for instance, the participation of the private sector is crucial in 
programs as varied as those aimed at reducing corruption, fighting crime by creating 
economic opportunities for at-risk youth, improving regulatory frameworks, reducing red 
tape, increasing regulatory compliance, upgrading private corporate governance 
standards, developing financial markets, increasing the adoption of modem technologies 
and improving worker training systems. 

True, in many of these areas there are coordination and other types of market failures that 
make government interventions critical. Thus, for instance, it is a government 
responsibility to ensure that good basic education is available to all, property rights are 
well protected and even to create monetary incentives that allow for the development of 
missing markets - such as in the case of SME's finance - or to compensate for the 
inability of private firms to capture all the social benefits of their investments - such as in 
the case of worker training and innovation. However, unless competitive pressures are 
such that achieving faster productivity growth is an integral component of the business 
strategies of private companies, it would be difficult to achieve any meaningful result 
only on the basis of public sector reforms. 
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Table Al: Descriptive statistics of variables used in econometric analyses (average by country) 

LAC 
Obs Mean 

ARG BOL BRA CHL COL CRI ECU 

Z Bribes 7,452 0.19 0.31 0.43 0.76 0.06 0.11 0.19 0.68 
3 + Security 11,101 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.09 8 Crime 11,289 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Regulatory compliance 10,336 0.76 0.83 0.79 0.67 0.97 0.80 0.72 0.80 
Audited .- 11,644 0.40 0.63 0.71 0.19 0.60 0.47 0.56 0.47 
Incorporated 11,781 0.72 0.88 0.61 0.93 0.92 0.67 0.86 0.97 

C)  

Iufiastucture quality 10,958 0.99 1.00 0.98 0.98 0.99 0.98 0.98 0.96 
Acces to finance 

m 
11,649 0.83 0.85 0.82 0.85 0.93 0.85 0.85 0.77 

Technology 11,479 0.39 0.72 0.43 0.73 0.77 0.29 0.77 0.55 
Training 9,091 0.43 0.52 0.54 0.67 0.72 0.39 0.46 0.70 
Unique establishment 11,787 0.83 0.75 0.84 0.74 0.58 0.97 0.76 0.72 

2 Log of fm's  age 
0 

11,672 2.60 3.03 2.60 2.86 3.05 2.30 2.82 2.99 
$ Foreign owned 11,787 0.08 0.14 0.14 0.05 0.16 0.01 0.09 0.13 
8 Exporter 11,769 0.16 0.44 0.19 0.31 0.39 0.15 0.39 0.30 

Less than 20 employees .- 11,787 0.63 0.47 0.55 0.18 0.34 0.64 0.63 0.30 
L4 20-99 employees 11,787 0.28 0.37 0.39 0.54 0.36 0.31 0.25 0.47 

100+ employees 11,787 0.08 0.16 0.06 0.28 0.30 0.04 0.12 0.18 
Food 11,787 0.06 0.10 0.07 0.08 0.23 0.03 0.12 0.25 
Garments 11,716 0.03 0.02 0.12 0.27 0.00 0.04 0.09 0.08 
Textile 11,716 0.03 0.02 0.00 0.06 0.00 0.05 0.06 0.08 
Metals & machinery 11,716 0.04 0.16 0.00 0.11 0.20 0.01 0.15 0.17 

2 Chemicals 
0 

11,716 0.05 0.17 0.02 0.05 0.15 0.02 0.00 0.20 
2 Electronics 11,716 0.00 0.00 0.00 0.05 0.00 0.00 0.01 0.00 
8 Non metallic 11,716 0.02 0.01 0.01 0.00 0.00 0.00 0.24 0.09 

Other manufacturing .- 11,716 0.21 0.25 0.31 0.38 0.18 0.25 0.34 0.13 
L4 Retail 11,716 0.25 0.15 0.17 0.00 0.00 0.26 0.00 0.00 

IT 11,716 0.01 0.01 0.00 0.00 0.22 0.03 0.00 0.00 
Other services 11,716 0.22 0.11 0.10 0.00 0.00 0.16 0.00 0.00 
Construction & transp. 11,716 0.09 0.02 0.19 0.00 0.00 0.16 0.00 0.00 
Wholesale (Panama) 11,716 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



Table A1 (continued) 

GTM HND MEX NIC PAN PER PRY SLV URY 

B Bribes 0.30 0.36 0.13 0.37 0.14 0.31 0.50 0.35 0.09 
5 p Security 
C 

0.02 0.04 0.01 0.03 0.02 0.01 0.02 0.04 0.0 1 
5 Crime 0.02 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01 
2 Regulatory compliance 0.78 0.68 0.72 0.66 0.60 0.89 0.81 0.77 0.87 
8 Audited 0.52 0.43 0.28 0.27 0.86 0.33 0.19 0.79 0.2 1 
3 Incorporated 0.63 0.01 0.65 0.02 0.92 0.95 0.86 0.35 0.9 1 

Infiastucture quality 0.98 0.96 0.99 0.95 0.98 0.99 0.98 0.98 1 .OO 
Acces to finance 

m 
0.91 0.82 0.80 0.72 0.97 0.92 0.89 0.87 0.83 

p Technology 0.42 0.22 0.28 0.16 0.39 0.55 0.34 0.30 0.33 
A Training 0.43 0.57 0.25 0.44 0.44 0.58 0.47 0.52 0.25 

Unique establishment 0.88 0.72 0.82 0.83 0.80 0.89 0.92 0.82 0.88 
.!$ Log offirm's age 2.76 2.62 2.45 2.89 2.94 2.64 2.74 2.91 2.9 1 

Foreign owned 0.10 0.16 0.07 0.10 0 . 1  0.10 0.11 0.09 0.08 
8 Exporter 0.33 0.38 0.03 0.26 0.26 0.30 0.19 0.45 0.28 

Less than 20 employees .- 0.40 0.51 0.72 0.64 0.62 0.35 0.52 0.41 0.68 
C4 20-99 employees 0.38 0.25 0.22 0.28 0.27 0.46 0.37 0.38 0.27 

100+ employees 0.22 0.24 0.06 0.08 0.10 0.20 0.10 0.2 1 0.05 
Food 0.16 0.26 0.05 0.19 0.06 0.04 0.19 0.25 0.09 
Garments 0.07 0.18 0.02 0.12 0.01 0.10 0.10 0.23 0.05 
Textile 0.07 0.04 0.01 0.03 0.01 0.12 0.01 0.03 0.13 
Metals & machinery 0.00 0.07 0.02 0.10 0.02 0.00 0.03 0.16 0.00 

.!$ Chemicals 0.03 0.04 0.01 0.08 0.01 0.04 0.11 0.10 0.04 
$ Electronics 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 
8 Non metallic 0.02 0.14 0.01 0.15 0.02 0.00 0.06 0.19 0.18 
& Other manufacturing .- 0.30 0.28 0.20 0.34 0.11 0.00 0.15 0.04 0.12 

Retail 0.14 0.00 0.31 0.00 0.23 0.12 0.25 0.00 0.2 1 
IT 0.01 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.01 
Other services 0.13 0.00 0.28 0.00 0.13 0.47 0.03 0.00 0.10 
Construction & tramp. 0.08 0.00 0.08 0.00 0.32 0.11 0.06 0.00 0.07 
Wholesale (Panama) 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00 



Chapter 3 

What would be the impact of a better 
investment climate for all? 

Veronica Alaimo, Pablo Pajnzylber, J. Luis Guasch, J. Humberto Lopez, and Ana 
Maria Oviedo 

A better investment climate will contribute to 
improvements in the performance of firms and more 
importantly to higher growth rates. In principle this will 
require concerted action along severalflonts. Yet, @om an 
operational perspective there are a number of questions 
that need to be addressed: Should all countries focus on the 
same areas or instead each of them will have to follow a 
different path? What are the potential gains of making 
progress on a particular area? What are the main priority 
areas of the dzflerent countries? 

I. Introduction 

So far we have analyzed the impact of the investment climate on firms' productivity in 
Latin America and found that there are several areas where progress will likely lead to a 
better firm performance and hence faster growth. However, should all countries focus on 
the same areas or instead each of them will have to follow a different path? After all, 
there are important differences across countries that must be kept in mind when 
formulating policy recommendations. For example, reducing corruption can be extremely 
useful in all countries but the sense of urgency and the returns to any potential 
intervention will likely be different in say Chile where only 6 percent of f m s  report 
paying bribes and in say Ecuador where as many as 68 percent of firms pay bribes (see 
chapter 4). Similarly, making progress on the regulatory framework may lead to higher 
firm productivity and growth, but it would not be very reasonable to stress it in the same 
way in Panama where 92 percent of firms are incorporated and 85 percent have external 
audits than in Nicaragua where the same shares are 2 and 27 percent respectively. Or 
consider our variable capturing the use of technology. In Argentina 73 percent of firms 
use the web, whereas in Honduras only 22 percent do. Once again, it does not seem 
reasonable to emphasize the need to make progress in this area in these two countries 
equally. 



In other words, beyond the impact that a marginal change in one of the variables under 
analysis has on firm productivity (estimated in Chapter 2), it is likely that policy makers 
will also want to consider the potential for improvement in the different areas. Thus 
following this line of argument, one could obtain a simulation of potential gains of 
progress in a particular area by merging two pieces of information. The first is the 
magnitude of a marginal improvement in a specific area or investment climate attribute. 
The second is the potential for improvements in the attribute as measured by the distance 
between where the country is and a pre-specified target. Thus this exercise is very similar 
to the one reported by Loayza, Fajnzylber and Calder6n (2005) in their analysis of 
economic growth in Latin America but in this case using macro data. 

We acknowledge that there are a number of limitations with this type of exercise. For 
example, even though we introduce some country specificity by simulating on a country 
by country basis the distance between an indicator and the pre-specified target, the 
elasticities that we use are based on a pooled regression and hence would correspond to 
the average Latin American firm rather than to the average firm of a specific country. 
Similarly, our simulations look at progress in one area or attribute in isolation, neglecting 
cross correlations. For example, as discussed in Chapter 4 progress on the regulatory 
compliance front will also lead to progress on the corruption front. That is, there will be a 
double payoff associated to improvements in some indicators. 

Here we would like to note, however, that in principle it is likely that there will be 
significant trade-offs between breath and depth. For example, in Chapter 2 we also 
attempted to estimate the determinants of firm productivity for subgroups of countries 
rather than for the pooled sample (i.e. attempted to make the estimates more country 
specific), but as discussed there the results were somewhat disappointing, in part because 
we are not exploiting country variability as in the pooled sample. On the other hand, 
having a complex model that takes into account potential interrelations among a large set 
of variables can be quite intractable. Thus, in our view, in practice there are not 
straightforward solutions to these problems other than being extremely careful with the 
results of the exercise and taking these results as just an additional piece of information. 

To anticipate some of the results below, when we look at the areas that appear to have 
more potential to unleash growth in the region, we find that the regulatory framework 
(regulatory compliance, audited and incorporated) and the rule of law (corruption, crime 
and security expenses) are the areas that generate the largest gains in labor productivity 
for all the Latin American countries in our sample. The importance of the regulatory 
framework is driven by improvements in regulatory compliance. The gains from a more 
efficient legal system, strong shareholders' and creditors' rights (captured here with 
audited and incorporated) could generate important productivity gains. Within the rule of 
law, reductions in losses due to crime and in security expenses are the biggest source of 
potential productivity gains for the region. Gains from improvements in other areas are 
relatively small in almost every country. 

At the country level, the countries with the most potential to gain from improvements in 
the investment climate are Nicaragua, Honduras, Ecuador and El Salvador. At the other 



extreme we have, not surprisingly, Chile: the country with the best investment climate in 
the region. This ordering is robust to the use of different pre-specified targets. For 
example, if all the f m s  improve their attributes to the level of the Chilean firms (within 
the same industry and size) we find that Nicaragua, Honduras, Ecuador and El Salvador 
could almost double their labor productivity. 

The chapter also pays attention to differences in productivity gains by firm size. Our 
findings indicate that small firms, with less than 20 workers, are those that stand to gain 
the most from improvements in the investment climate. Small firms gain more than 
medium and large firms from improvements in regulatory compliance, audited and 
incorporated, infrastructure quality, technology, and access to finance. Although they 
could benefit from lower corruption and crime, their potential gains are smaller than the 
ones that medium and large firms could obtain. 

Finally, as we noted in Chapter 2, improvements of the investment climate may have a 
positive impact on poverty reduction, since the main source of income of the poor is 
associated to their labor. Using the same methodology described above, we simulate the 
gains in wages under different scenarios of investment climate improvements. We find 
that there are potential wage gains from a better investment climate in all the countries of 
the region. The potential gains are slightly smaller than in the case of labor productivity, 
but they reinforce the importance that a better investment climate could have not only for 
the producers but also for consumers in Latin America. 

11. Potential productivity gains under alternative scenarios 

As noted above, the mechanics of the exercise are quite simple. Starting from our general 
equation relating firm productivity to the investment climate and firm attributes: 

the associated gain to making progress in a particular attribute from IC, to IC;, 

everything else constant, would be given by 

Gain, = fl, * (IC," - IC, ) . 

Clearly in practice we need a value for flIjwhich as noted above should be country 

specific and perhaps even firm specific. In absence of reliable parameters at that low 
level of aggregation one possibility is relying on the estimated parameters obtained in 
Chapter 2. 

The other ingredient needed in this context is the value of IC;. Here we present results 

for five alternative benchmarks. Two scenarios take as a reference a country. First, we 
consider the potential gains of moving to the investment climate of Ireland. We chose this 
country because it appears as the best performer in our global sample estimates (Table 12 
of Chapter 2). We also consider the potential gains of moving to the Chilean investment 



climate.39 This choice is motivated by the fact that Chile is the Latin American country 
that grew the most in the 1990s, and it has often been cited in policy circles as a 
successfU1 case of policy reforms. Moreover, Chilean f m s  exhibit the best indicators of 
investment climate conditions of all 16 Latin American countries in our sample.40 

The other three scenarios take as a "benchmark firm" a hypothetical firm located at the 
75th percentile of the Latin American firms. More specifically, in the most optimistic 
scenario we take as potential gains the difference between the value of an attribute for a 
particular firm and the value corresponding to a firm situated in the 7fjh percentile of the 
entire sample of Latin American firms. To do so, we sort the entire sample according to 
each investment climate variables and we take the values of the firm located at the 75h 
percentile as our benchmark. This means that we compare every firm with this 
"benchmark firm" regardless of the country of origin, industry or firm size. The other two 
scenarios take into account some firm characteristics. For example, in a fourth scenario 
we simulate the potential gains for a firm as the difference between the value of the 
attribute in question and the value corresponding to a firm situated the 7fjh percentile 
within the same industry and firm size. Finally, a fifth scenario is given by taking as 
potential gains the difference between the value of the attribute and that corresponding to 
a firm in the top 75h percentile not only within industry and firm size, but also within the 
country. 

One clarification is in order. In many cases the simulated gains are far from realistic over 
the short run. In other words, even though below we refer to potential gains associated to 
progress in each area, it is likely that the progress is beyond what is reasonable and 
therefore the gains will also be unreasonable. This, however, does not rest interest in the 
simulations as they can be viewed as a priority setting exercise. 

111. Results 

Figure 1 shows the average productivity gains of moving to those five different 
benchmarks. Inspection of this figure indicates that in general the most modest gains are 
associated with the fifth of these scenarios. Moreover, although there are important 
quantitative differences from one and another scenario (with the exception of the 
estimated gains of audit and incorporated in the first and last scenarios) the qualitative 
results are very similar. To simplify our presentation, we merge the contributions of 
crime and security, and the contributions of audited and incorporated f m s .  Overall, the 
investment climate areas that yield the largest gains are related to the regulatory 
framework (regulatory compliance, audited, and incorporated), and to the rule of law 
(crime and security, and corruption). They are followed by corruption and improvements 

39 It is important to note that the Enterprise Survey for Chile is not representative of all the industries 
covered in other countries. In particular, the Chilean survey collects information of firms in food, metals 
and machinery, chemicals, other manufacturing and IT services. This means that when Chile is the 
benchmark, we are considering firms only in those industries. 
40 Clearly, if one operates mechanically with these simple rules it would imply that if a country is already 
in a better situation than the reference group, the gains would be negative. Given that this does not seem a 
very realistic policy recommendation, we exclude those cases when we compute aggregate gains. 



on the technological front. Somewhat surprisingly, at the end of this classification we can 
find access to finance which as noted in the previous section was identified by firms as 
one of top five obstacles to growth in half of the countries. The maximum productivity 
gains (regulatory compliance) would imply productivity improvements of 20 percent or 
more. The minimum productivity gains (access to finance) would be ten times lower and 
be around 2 percent. 

Figure 1: Latin America: potential productivity gains associated to different 
scenarios 

Regulatory compliance 

Audited & Incorporated 

Infrastructure quality 

Access to finance 

Notes: Benchmarks (a) Ireland (same industry, size), (b) Chile (same industry, size), (c) 75th percentile of 
the entire sample, (d) 75th percentile of the same industry and firm size, and (e) 75th percentile of the same 
country, industry and firm size. 

Entering in more detail, under the Ireland benchmark improvements in audited and 
incorporated would generate a larger gain than improvements in regulatory compliance, 
while it would generate the third largest gain under the most realistic scenario 
(benchmark e). In the other three scenarios (benchmarks b, c, and d), improvements in 
this area would generate the second largest gain for the region. Reducing the incidence of 
government corruption would generate the second largest gain under the Chilean 
benchmark, while reductions in crime and security expenses appear as the second priority 
if firms moved to the practice of the 75th percentile of the same country, industry and firm 
size. In this scenario, technology, training and infrastructure quality also appear among 
the top four constraints for the region. A larger usage of the internet for communicating 
with clients and suppliers could generate productivity gains, especially if firms were to 
move to the top 75h percentile of the entire sample (1 1 percent), or to their Ireland or 
Chilean counterparts (10 and 9 percent, respectively). Losses from power outages are 
responsible for considerable competitive disadvantages for Latin American firms, as the 
average productivity gain from moving to the 7 5 ~  percentile of the same industry and 



fm size (benchmark d) would be of 4 percent. In the same scenario, firms could increase 
their labor productivity by 3 percent through training their workers. 

However, are these areas the top priorities for each country in our sample? Before we 
answer that question, let us start by looking at the aggregate potential gains for each 
country, if they were to improve all areas of investment climate at once. Figure 2 shows 
the aggregate gains of moving to the five different benchmarks for each country. To ease 
the presentation of the results we focus on benchmarks a, b and d, where we consider the 
potential gains of moving to the investment climate of Ireland, the Chilean average and to 
the 75th percentile of the same industry and firm size. This is done in Panels A, B, and D 
of Figure 2. 

Figure 2: Aggregate Labor Productivity Gains, by country 
Panel A. Ireland (same industry, size) 
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The largest gains for the Latin American countries could be achieved by moving to the 
Ireland's investment climate. As Panel A of Figure 2 shows, while Chile could increase 
its labor productivity by more than 30 percent, all other countries would gain more than 
50 percent in this scenario. In particular, Nicaragua, Honduras, Ecuador, El Salvador, and 
Paraguay could more than double their labor productivity, with an average gain for those 
countries of 13 1 percent. 

Panel B indicates that if firms in each country where to move to the Chilean average (by 
industry and firm size) Nicaragua, Honduras and Ecuador could more than double their 
labor productivity. El Salvador, Brazil, Guatemala, Paraguay, and Panama could also 
obtain gains above the region average (64 percent). On the other side of the distribution, 
Argentina, Colombia and Peru could gain between 33 and 38 percent of labor 
productivity, while Bolivia, Mexico, Uruguay and Costa Rica could obtain gains between 
60 and 40 percent. Chile, obviously, would get no gains. 

Panel D of Figure 2 shows that Nicaragua, Honduras and Ecuador could still obtain labor 
productivity gains above 100 percent if they were to move to the 75 percentile of the 
same industry and firm size. Chile appears as the country with the smallest gain (17 
percent) followed by Argentina, Colombia and Peru with gains between 33 and 38 
percent. Note that to a large extent the results of Panels A, B and D are similar at least 
with respect to the ordering. 

IV. Country detail 

So far we have looked at the potential productivity gains by country (Figure 2) and the 
gains associated to the different investment climate areas (Figure 1). Now we cross the 
information of the two previous exercises and present in Tables 1 and 2 the potential 
labor productivity gains by country and investment climate attribute of movin to Ireland, 8 and Chilean levels, respectively. Table 3 presents the results of using the 75 percentile 
of the same industry and firm size as benchmark. The last column provides the total 
percentage gain in labor productivity and under each of the remaining columns we can 
find the contribution of each attribute to this gain. 



Table 1. Investment climate contributions to labor productivity gains from moving - 
to the Ireland benchmark -same industry and firm size (in percentage) 

Contribution of each variable to the total gain 
Etegulator Labor 

Country Audited Infrastruct Access to Technolog 
Crime& incorporat 

productivit 
Bribes security compliant ed ure quality mance y 

Training Total 
Y gdn 

- - 

e 
Argentina 24.9 12.9 22.5 20.0 1.5 1.1 2.5 14.7 100 55.1 
Brazil 32.8 7.2 26.3 25.3 2.0 0.9 1.4 4.1 100 99.4 
Chile 10.3 15.5 3.5 45.8 7.4 17.4 100 31.0 
Mexico 2.0 7.4 23.4 31.3 2 A 2.3 15.9 15.2 100 86.2 
Panama 2.9 11.6 46.9 5.8 6.1 16.6 10.2 100 82.6 
Costa Rica 12.8 8.7 36.6 24.5 5.7 2.5 9.2 100 87.7 
UNWY 6.8 20.2 37.9 3.9 17.4 13.8 100 66.0 
El Salvador 12.7 20.9 16.0 26.6 3.7 11.5 8.5 100 106.7 
Honduras 12.3 10.8 20.0 34.9 4.4 1.6 12.0 3.9 100 153.7 
Nicaragua 11.2 6.9 20.5 36.5 5 .O 1.4 13.0 5.4 100 165.6 
Bolivia 25.7 9.4 24.0 18.0 2.5 3.3 11.8 5.2 100 66.8 
Guatemala 9.4 18.9 24.8 26.3 2.2 1.3 10.2 6.9 100 94.3 
Colombia 8.3 11.2 23.5 23.4 3.1 0.7 16.1 13.5 100 73.1 
P a u  15.4 4.9 17.6 35.9 0.3 1.6 13.9 10.4 100 61.8 
Paraguay 19.4 9.8 15.6 26.8 4.1 1.1 14.3 8.9 100 105.8 
Ecuador 24.3 26.3 16.7 13.7 6.5 2.9 5 .O 4.7 100 124.7 
Mean 14.9 11.8 22.1 26.3 3.9 1.8 11.1 8.1 100 91.3 
Median 15.5 9.1 21.5 27.0 2.6 1.8 13.2 9.3 100 87.0 

Note: We report potential gains only. When a country is already above the Ireland average in one area, the 
gains would be negative; we exclude those cases of the analysis. 

Table 2. Investment climate contributions to labor productivity gains from moving 
to the Chilean benchmark -same industry and firm size (in percentage) 

Contribution of each variable to the total pain Labor 
Country Crime & Regulatory Audited & Infrastruct Access to Technology Training Total productivity 

Bribes Security compliance Incorporat ed ure quality finance gain 

Argentina 4 1.7 6.4 38.7 0.0 0.0 6.7 0.0 6.4 100 32.6 
Bolivia 29.5 7.8 30.8 14.6 0.0 4.5 12.8 0.0 100 60.1 
Brazil 38.5 4.9 36.2 17.0 0.5 2.9 0.0 0.0 100 81.8 
Chile 
Colombia 13.8 9.9 43.8 6.0 0.0 1.8 22.5 2.1 100 33.3 
Costa Rica 17.2 1.5 70.6 1.9 1.2 4.9 0.0 2.7 100 41.2 
Ecuador 28.5 35.9 18.9 4.0 3.5 4.5 4.7 0.0 100 101.1 
El Salvador 13.0 19.5 21.6 27.7 0.2 1.2 13.6 3.2 100 86.7 
Guatemala 2 1.4 16.5 27.0 19.4 0.0 0.4 10.4 4.8 100 71.0 
Honduras 13.6 10.7 24.3 32.6 2.7 3 .O 12.2 0.9 100 115.0 
Mexico 3.0 4.3 37.0 21.7 0.0 5.5 17.4 11.0 100 56.2 
Nicaragua 12.4 7.5 24.9 32.1 5.3 4.8 11.4 1.7 100 123.8 
Panama 5.1 9.0 63.3 0 .O 2.5 0.3 15.7 4.0 100 64.3 
Paraguay 26.7 13.1 23.0 18.5 0.0 2.4 12.4 3.8 100 70.8 
Pem 43.7 3.7 11.3 20.8 0.0 1.1 19.5 0.0 100 38.0 
Uruguay 10.2 0.9 32.6 22.4 0.0 3.7 18.0 12.2 100 43.3 
Mean 21.2 10.1 33.6 15.9 1.1 3.2 11.4 3.5 100 67.9 
Median 17.2 7.8 30.8 18.5 0.0 3.0 12.4 2.7 100 64.3 

Note: We report potential gains only. When a country is already above the top 75th percentile in one area, 
the gains would be negative; we exclude those cases of the analysis. The survey for Chile includes firms 
from the Food, Metals and Machinery, Chemicals, other manufacturing and IT services. We simulate the 
gains of moving to the Chilean benchmark controlling for industry, the results reported correspond to the 
gains for firms in those industries in the other 15 Latin American countries. 



Table 3. Investment climate contributions to labor productivity gains from moving 
to the top 75th percentile of the same industry and firm size (in percentage) 

Contribution of each variable to the total gain Labor 
Country Crime & Regulatory Audited & Infrmstruct Access to productivity 

Bribes Security compllmce Incorporat Technology Trainiig Total 
ed urequafity fiance 

Argentina 23.0 20.1 38.1 5.5 1.8 5.1 0.0 6.4 100 45.2 
Bolivia 19.5 14.3 32.9 18.0 4.5 4.2 5.5 1.1 100 65.0 
Brazil 28.7 10.4 37.3 16.8 3.6 2.4 0.4 0.3 100 91.6 
Chile 0.0 32.9 18.8 30.0 14.7 1.2 1.2 1.2 100 17.0 
Colombia 1.3 16.6 35.6 2 1.4 6.1 0.7 1 1.4 6.9 100 53.7 
Costa Rica 3.0 16.6 59.3 4.2 10.2 2.6 0.0 4.2 100 50.1 
Ecuador 22.8 37.3 19.5 6.2 6.8 4.4 3.1 0.0 100 110.3 
El Salvador 10.7 21.9 25.2 24.9 3.5 1.5 9.7 2.6 100 96.2 
Guatemala 7.8 23.7 28.1 21.4 4.2 1.1 8.1 5.6 100 83.6 
Honduras 7.2 14.4 25.8 34.3 6.3 2.0 9.1 0.9 100 128.4 
Mexico 0.0 11.3 34.3 29.9 1.7 4.7 9.0 9.1 100 82.4 
Nicaragua 6.9 12.0 25.1 34.0 7.5 3.5 9.1 2.1 100 140.5 
Panama 1.7 15.4 61.9 1.5 6.5 0.0 6.5 6.5 100 64.8 
Paraguay 19.7 16.6 23.8 21.5 5.0 1.4 7.5 4.6 100 85.7 
Peru 21.1 13.0 24.0 27.5 1.5 1.6 9.2 2.2 100 54.6 
UWWY 0.0 14.8 27.3 29.4 0.2 5.2 11.1 12.1 100 52.1 
Mean 10.8 18.2 32.3 20.4 5.3 2.6 6.3 4.1 100 76.3 
Median 7.5 16.0 27.7 2 1.4 4.7 2.2 7.8 3.4 100 73.7 

Note: We report potential gains only. When a country is already above the top 75th percentile in one area, 
the gains would be negative; we exclude those cases of the analysis, 

The results of these tables while consistent present some subtle differences. For example, 
Table 1 showes that improvements in audited and incorporated would be the priority for 
the region, followed by improvements in regulatory compliance, reductions in corruption, 
the enhancement of the use of internet and reductions in crime and security expenses. 
According to Table 2 the priority for the region would be improvements in the regulatory 
compliance front, followed closely by reductions in corruption and improvements in the 
corporate governance variable (audit and incorporated). Crime and security and 
improvements in technology would follow in the list. These priorities are confirmed in 
Table 3 even though the ordering is somewhat different. Improvements in regulatory 
compliance continue to score high, but now it is followed by the corporate governance 
variables, crime audit and incorporated variable, crime and security, corruption, and 
technology. 

We summarize the information of Tables 2 and 3 in Tables 4 and 5, where we list the top 
three priorities for each country under both benchmarks. Improvements in regulatory 
compliance appear as the top priorit for the region under both scenarios. If firms move 

t z  to the benchmark of a firm in the 75 percentile (same industry and firm size), regulatory 
compliance is the top priority in 10 of the 16 countries in our sample, and it is a second or 
third priority for the other 6 countries. Under the Chilean benchmark, it is a top priority 
for 7 countries and is among the top 3 priorities for all countries except Peru. However, 
the other priority areas change with the benchmark under consideration. As can be seen 
in Table 4, audited and incorporated and crime and security expenses appears within the 
top three priorities in 12 countries of our sample. In particular, the enhancement of the 
country's legal system's efficiency, strong shareholder and creditor rights, and low 
regulatory burdens, measured by our variables audited and incorporated, are the top 
priority in Honduras, Nicaragua, Peru and Uruguay. Reductions in crime and in 
preventive security expenses could yield the highest gains in Chile and Ecuador. The fact 



that, for example, progress in crime and security expenses area is the top priority in Chile 
and Ecuador does not tell us the whole story. As Table 3 shows, on the one hand, Chilean 
firms could obtain productivity gains of 5.6 percent, which represents 33 percent of the 
total potential gains for the country. On the other hand, firms in Ecuador could gain as 
much as 41 percent from improvements in this area, which represents 37 percent of the 
total potential gain for Ecuador under this scenario. 

Table 4. Top three priorities for firms moving to the 7sth percentile of same industry 
and firm size 

Order of priorities 
Country 

1st 2nd 3rd 
Argentina Regulatory compliance Bribes Crime & Security Expenses 

Bolivia Regulatory compliance Bribes Audited & Incorporated 

Brazil Regulatory compliance Bribes Audited & Incorporated 

Chile Crime & Security Expenses Audited & Incorporated Regulatory compliance 

Colombia Regulatory compliance Audited & Incorporated Crime & Security Expenses 

Costa Rica Regulatory compliance Crime & Security Expenses Infrastructure quality 

Ecuador Crime & Security Expenses Bribes Regulatory compliance 

El Salvador Regulatory compliance Audited & Incorporated Crime & Security Expenses 

Guatemala Regulatory compliance Crime & Security Expenses Audited & Incorporated 

Honduras Audited & Incorporated Regulatory compliance Crime & Security Expenses 

Mexico Regulatory compliance Audited & Incorporated Crime & Security Expenses 

Nicaragua Audited & Incorporated Regulatory compliance Crime & Security Expenses 

Panama Regulatory compliance Crime & Security Expenses Technology, Infrastructure 
quality, Training 

Paraguay Regulatory compliance Audited & Incorporated Bribes 

Peru Audited & Incorporated Regulatory compliance Bribes 

Uruguay Audited & Incorporated Regulatory compliance Crime & Security Expenses 

Mean Regulatory compliance Audited & Incorporated Crime & Security Expenses 

Median Regulatory compliance Audited & Incorporated Crime & Security Expenses 

As for corruption, it appears as the second priority for Argentina, Bolivia, Brazil and 
Ecuador, and as a third priority for Paraguay and Peru. Improvements in infrastructure 
quality (measured by losses due to power outages), technology (measured by web use) 



and the provision of training programs appear as a top 3 priority in a few cases. 
Infrastructure quality is a top 3 priority in Costa Rica and Panama. The latter could gain 
the same from improvements in technology and training. 

Table 5. Top three priorities for firms moving to the Chilean benchmark (same 
industry and firm size) 

Country Order of priorities 
1st 2nd 3rd 

Argentina Bribes Regulatory compliance Access to finance 

Bolivia Regulatory compliance Bribes Audited & Incorporated 

Brazil Bribes Regulatory compliance Audited & Incorporated 

Colombia , Regulatory compliance Technology Bribes 

Costa Rica Regulatory compliance Bribes Access to finance 

Ecuador Crime & Security Bribes Regulatory compliance 

El Salvador Audited & Incorporated Regulatory compliance Crime & Security 

Guatemala Regulatory compliance Bribes Audited & Incorporated 

Honduras Audited & Incorporated Regulatory compliance Bribes 

Mexico Regulatory compliance Audited & Incorporated Technology 

Nicaragua Audited & Incorporated Regulatory compliance Bribes 

Panama Regulatory compliance Technology Crime & Security 

Paraguay Bribes Regulatory compliance Audited & Incorporated 

Peru Bribes Audited & Incorporated Technology 

Uruguay Regulatory compliance ~ud i t ed& Incorporated Technology 

Mean Regulatory compliance Bribes Audited & Incorporated 

Median Regulatory compliance Audited & Incorporated Bribes 

A reduction in corruption appears as the second priority for the region when compared to 
the Chilean benchmark (Table 5). This means that Chile is well above the 75th percentile 
of the Latin American distribution. Therefore, moving to the Chilean average would yield 
a larger gain from fighting corruption than the one needed to replicate the performance of 
a fm at the 75th percentile of the same industry and fm size. Improvements in audited 
and incorporated appear as the third priority in this scenario (it is a top priority for El 
Salvador, Honduras and Nicaragua). Interestingly, an improvement in technology is 
among the top 3 priorities for Colombia, Mexico, Panama, Peru and Uruguay. Reductions 
in crime and security expenses do not yield gains as large as in the previous scenario; it is 



only a top priority for Ecuador and a third priority for El Salvador and Panama. This 
result is consistent with the relatively low performance of Chile in this front -since crime 
and security expenses appears in Table 4 as a top 3 priority for Chilean f m s .  Finally, the 
enhancement of access to finance is a prior& for Argentina and Costa Rica. 

V. Are there any differences by firm size? 

As discussed in Chapter 2, there is some empirical evidence indicating that smaller firms 
would benefit more than proportionally from improvements in the investment climate. 
However, this judgment was based on the elasticities of the estimated equations rather 
than on the basis of the potential gains. We explore this issue in the context of our 
simulation exercises. Figure 3 reports the results of two of the simulation by firm size. 

Overall, small firms with less than 20 workers are those that stand to gain the most from 
improvements in the investment climate: on average 76 percent in a scenario of progress 
to the region's 75th percentile of the same industry and firm size, compared to 69 percent 
and 49 percent for medium (20-99 workers) and large firms (more than 100 workers), 
respectively. In terms of the areas that yield the largest benefits, it is clear from Figure 3 
that f m s  would benefit the most from improvements in regulatory compliance. The 
estimated gain would be bigger for small firms (26 percent, against 23 and 17 percent for 
medium and large f i s ,  respectively). The sum of audited and incorporated appears as 
the second priority for small firms, with potential productivity gains of 16 percent. 
Medium and large size firms would obtain productivity gains of 13 and 9 percent from 
reductions in crime and security expenses, respectively. 

The importance of the other areas of investment climate is very similar for all firm sizes - 
the order is bribes, technology, infrastructure quality, training, and access to finance. In 
the case of bribes, medium size firms would benefit the most, with average gains of 10 
percent. In the remaining areas, small firms could obtain the largest gains of labor 
productivity, ranging fiom about 5 percent in the case of technology to 3 percent in 
access to finance. 

The difference between small and medium firms and larger firms is more extreme when 
we consider the gains of moving to the Chilean standards. The overall potential gain is 
almost 60 percent for small firms and 56 percent for medium firms versus 39 percent for 
large f m s .  The same is observed in terms of gains from regulatory compliance 
improvements (22, 18 percent versus 12 percent). In this scenario, the second priority for 
all firms is reductions in bribes, and this is especially important for medium firms, which 
could increase their labor productivity by 14 percent. In this case, an interesting 
difference comes from improvements in technology. If firms move to the Chilean 
standard, the use of internet to communicate with clients and suppliers could generate a 
gain of 8 percent for small firms, 4 percent for medium firms, and 2 percent for large 

41 These results could be altered by the fact that we are not comparing all industries. Recall that the survey 
for Chile only includes firms fiom the Food, Metals and Machinery, Chemicals, other manufacturing and 



Figure 3: Aggregate labor productivity gains, by firm size 
Panel A. 75th percentile of same industry and firm size 
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Panel B. Chile (same industry and size) 
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VI. Are there potential gains for wages? 

As we noted in Chapter 2, improvements of the investment climate may have a positive 
impact on poverty reduction, since the main source of income of the poor is associated to 
their labor. However, what are the gains that we could expect from improvements in the 
investment climate? We now use the same methodology described in section 11 to 

IT services. We simulate the gains of moving to the Chilean benchmark controlling for industry, the results 
reported correspond to the gains for firms in those industries in the other 15 Latin American countries. 



simulate the gains in wages under the different scenarios of investment climate 
improvements. Figure 4 reports the results of the different simulations. 

Figure 4: Wage gains driven by investment climate conditions, LAC average 

Audited & Incorporated 

Technology 

Crime & Security 

Bribes 

Access to fmance 

Infrastructure quality . 
Notes: Benchmarks (a) 75th percentile of  the entire sample, (b) Chile (same industry, size), (c) 75th 
percentile of  the same industry and firm size, and (d) 75th percentile of  the same country, industry and firm 
size. 

Consistent with the regression analysis of Chapter 2, we find that there are wage gains 
from a better investment climate, ranging from 48 percent when firms move to the 75th 
percentile of the entire sample to 24.7 percent when firms move to the top 75'h percentile 
of the same country, industry and firm size. If firms were to move to the Chilean 
benchmark, wages could raise by 37.8 percent. These gains are smaller than the 
productivity gains described above, but they show that a better investment climate would 
not only benefit firms but also the standard of living of their workers. Regulatory 
compliance is again the area that could generate the biggest gain for workers in Latin 
American firms. Under benchmark (c), the second contributor would be audited and 
incorporated, and crime and security expenses would be the third. If we take Chile as the 
benchmark, the third priority is reduction in bribes. 

Are there any differences across countries? Yes, indeed there are. Overall, the average 
wage gain for the region ranges from 75 percent for Nicaragua to 9 percent for Chile, if 
all areas of investment climate were to move to the top 75th percentile of the same 
industry and firm size (see Figure 5, Panel A). Honduras, Brazil, Ecuador, Mexico, 
Paraguay, and El Salvador could also increase worker wages by more than 45 percent 
(their average is 53 percent). Guatemala, Peru, Uruguay, Panama and Bolivia could 
obtain wage gains of 36 percent on average, and Colombia, Costa Rica, and gains of 27 
percent on average. 



Figure 5: Aggregate wage gains, by country 
Panel A. 75'"ercentile of same industry and firm size 
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Table 6 reports the contribution of each investment climate to the total wage gain 
(reported in the last column) if they move to the 75th percentile of the same industry and 
firm size. 
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Table 6. Investment climate contributions to wage gains from moving to the top 75th 
percentile of same industry and firm size (in percentage) 

- 

Contribution of each variable to the total gain 

Country Crime & Regulatory Br Infrastruct Access to Wage gain 
Bribes Incorporat Technology Training Total 

Security compliance ed ore quality fiance 

Argentina 20.0 17.4 46.4 4.3 0.4 9.8 0.0 1.7 100 23.5 
Bolivia 17.0 11.3 40.6 14.0 1.2 8.1 7.5 0.3 100 33.5 
Brazil 21.3 6.3 39.1 28.1 0.7 3.9 0.5 0.0 100 55.8 
Chile 0.0 25.8 22.5 44.9 3.4 2.2 1.1 0.0 100 8.9 
Colombia 1 .O 11.7 40.5 28.4 1.3 1.3 14.0 1.7 100 29.9 
Costa Rica 2.7 13.3 71.9 3.4 2.7 4.9 0.0 1.1 100 26.3 
Ecuador 21.8 23.1 26.2 13.6 1.9 9.0 4.4 0.0 100 52.3 
El Salvador 10.2 15.7 34.1 21.5 0.9 3.1 13.9 0.7 100 45.2 
Guatemala 6.7 20.5 34.3 23.4 1.1 2.1 10.6 1.4 100 43.5 
Honduras 6.5 9.4 32.6 33.5 1.7 3.9 12.2 0.3 100 64.8 
Mexico 0.0 8.4 35.9 35.9 0.4 7.6 10.0 2.0 100 50.2 
Nicaragua 5.9 7.8 30.2 35.4 1.9 6.5 11.7 0.5 100 74.1 
Panama 1 .5 10.1 75.7 1.2 1.8 0.0 8.3 1 .5 100 33.7 
Paraguay 15.1 10.4 25.7 35.7 1.2 2.4 8.6 1 .O 100 50.2 
Peru 14.5 8.1 23.1 41.5 0.3 2.5 9.5 0.6 100 35.9 
Uwuay 0.0 9.0 25.4 44.6 0.0 7.6 1 1 .O 2.3 100 35.4 
Mean 9 .O 13.0 37.7 25.6 1.3 4.7 7.7 0.9 100 41.5 
Median 6.6 10.9 34.2 28.3 1.2 3.9 9.0 0.8 100 39.7 

Note: We report potential gains only. When a country is already above the top 75th percentile in one area, 
the gains would be negative; we exclude those cases of the analysis. 

As in the case of labor productivity, most of the wage gains that we observe in this 
simulation exercise come from improvements in the rule of law and the regulatory 
framework. More than 50 percent of the potential wage gain of moving to the 75th 
percentile of the same industry and firm size comes from the enhancement of the 
regulatory framework, approximated with the level of regulatory compliance and the 
proportion of firms that are audited and chose the corporate form. Another 30 percent of 
the total potential gain comes from reductions in corruption and crime and security 
expenses. Another 4 percent of the wage gains would come from a better use of the 
internet, with values ranging from 8.7 percent for Nicaragua to no gain for Costa Rica 
and Argentina, which are already at or above the 75th percentile. Surprisingly, the wage 
gain related to training of workers is very small. Mexico would get the greatest benefit 
from this source, with a potential gain of only 1 percent. 

VII. Conclusions 

Our simulations indicate that there are significant gains in terms of labor productivity and 
wages for all the Latin American countries in our sample. Progress in the regulatory 
framework and the rule of law would generate the two most significant gains for 
producers and consumers in the region. These results are driven by regulatory compliance 
in the first area and crime and security expenses in the second area. Corruption also 
appears as a constraint for labor productivity and wage gains for the region. The gains 
from improvements in other areas such as technology, infrastructure quality, access to 
finance and training are smaller and more heterogeneous across countries. However, we 
have seen that studies that look at the impact of investment climate on aggregate growth 
find that the baking system, the quality of public infrastructure and education are 
important sources of growth. 



Firm size matters for the magnitude of potential gains. In particular, small firms would 
benefit relatively more than medium and large firms, especially from improvements in 
the regulatory framework. The benefits from web use to communicate with suppliers and 
clients are also bigger for smaller firms than larger firms, while the opposite is observed 
for reductions in corruption. 
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Chapter 4 

Behind the investment climate. Back to 
basics: determinants of corruption. 
Veronica Alaimo, Pablo Pajnzylber, J. Luis Guasch, J. Humberto Lopez, and Ana 
Maria Oviedo 

In previous chapters we discussed the role of the 
investment climate as a determinant of growth in Latin 
America and suggest priority areas of reform for each 
country. Yet, to tackle reform effectively we need to 
understand more in depth the mechanisms behind the 
investment climate determinants: For example, what are 
the mechanisms behind corruption activities? Which are 
the incentives that sustain corruption activities, which firms 
are more likely to pay bribes and why? What is the role 
played by regulation, oversight and the courts? What are 
the policy implications of these aspects and instruments for 
reform ? 

I. Introduction 

One of the main messages emerging from Chapter 2 is that bribe payments and more 
generally corruption has a strong negative impact on firm labor productivity. Moreover, 
when we assessed in Chapter 3 the relative importance of the different investment climate 
attributes we found that in seven out of sixteen Latin American countries under analysis 
corruption appears among the top 3 priorities where progress can be expected to 
contribute the most to firm performance improvements. The finding that corruption is a 
barrier to firm performance and growth is consistent with a large number of cross-country 
econometric studies which have found that poor governance -fueled, among others, by 
rampant corruption- negatively affects economic outcomes such as per capita income, 
growth, infant mortality, literacy, macroeconomic stability, and so forth.42 

All that leads to the conclusion that reducing the incidence of corruption is a significant 
priority that should be placed at the top of the reform agenda. However from a policy 
perspective, the critical issue is identifying and deciding which type of actions need to be 
implemented to attack the problem. After all, the existence or not of bribe payments is 
just an outcome that reflects a wide range of factors and country circumstances that 
facilitate an environment of corruption rather than a policy variable that can be changed 

-- - - 

42 See for instance, Mauro (1995), Kaufinann et al. (1 999), and Loayza et al. (2004,2005) 



at the will of policy makers. In fact, from a policy perspective if the objective is attacking 
corruption, it is extremely important to identify those factors and country circumstances 
that are behind corruption practices, so that appropriate effective interventions can be 
designed. 

Against this background, what does the existing literature tell The past few years 
have witnessed the emergence of a booming literature (mainly based on cross country 
aggregate regressions) on the causes of corruption trying to explain why the incidence of 
corruption is higher in some countries than in others.44 For example, Montinola and 
Jackman (2002) find that up to a certain threshold corruption is typically lower in 
dictatorships than in countries that have partially democratized. But once past that 
threshold, democracy contributes to lower corruption levels. Treisman (1999), however, 
argues that the current degree of democracy may not be that relevant (the effect of 
democracy on corruption breaks down once the regression controls for per capita income) 
and what it matters is a long period of exposure to democracy. In his regressions, a 
significant impact is found when testing for countries which have been democracies since 
1950. Somewhat related using data for 125 countries compiled by Freedom House, 
Brunetti and Weder (1998) find that a free press appears to deter corruption. The 
argument is that a free press can play a strong oversight role and that any independent 
journalist has a strong incentive to investigate and uncover stories on wrongdoing, given 
the prominence and attention that those issues draw from most of the relevant 
stakeholders, mostly the civil society. 

Corruption is also more present in low-income countries (see also Lambsdorff, 1999; 
Mauro, 1995; and Paldam, 1999, for evidence in that regard) something that Montinola 
and Jackman relate to the tendency of poorer countries to underpay public sector 
employees and to have weaker oversight institutions. In this vein Rauch and Evans 
(2000) analyze the impact of merit-based recruitment on corruption in 35 developing 
countries. Using a merit- based recruitment index they find that higher values of this 
index are associated with a larger share of high-level officials being either in possession 
of a college degree or entering the civil service through a formal examination system. 
Moreover, controlling for income, the merit- based recruitment index is negatively 
associated with corruption. 

Other authors have emphasized low institutional capacity and quality and policy 
distortions as cause for corruption. On the judiciary front, the 1997 World Development 
Report focuses on the quality of the judiciary and finds that controlling for other factors, 
the predictability of the judiciary appears to lower the level of corruption. A similar 
correlation between corruption and the independence of the judicial system is presented 
by Ades and Di Tella (1996). Similarly, Ades and Di Tella (1997) rely on two indices 
that measure "the extent to which public procurement is open to foreign bidders" and "the 

43 This brief review is based on Lambsdorff (1999) and refer to that paper for details. 
44 In addition to the variables reviewed here there are many others that have been considered in the 
literature but that in our view are less suggestive of policy interventions. Among these variables one can 
mention population density, geography, mineral wealth, state formations, colonial legacies, social 
heterogeneity, and religion. 



extent to which there is equal fiscal treatment to all enterprises" respectively and find that 
both variables appear to contribute to higher levels of corruption even when controlling 
for other explanatory variables. 

Somewhat related, the degree of government involvement in the economy (as measured 
by the size of the budget to GDP) has also been found to affect the level of corruption. 
The idea here is that state intervention and public spending give rise to rent-seeking 
activities and hence corruption. For example, Goel and Nelson (1998) relate the number 
of public officials convicted for abuse of public office in various states of the USA to the 
real per capita total expenditures of the local government and finds a positive and 
significant association. Lapalombara (1994) relies on a sample of countries finding the 
result (although it is also noted that the Scandinavian countries are exceptions). 

Competition and openness to trade have also deserved some attention in the literature. To 
the extent that competition lowers the rents of economic activities, one could expect that 
it also reduces the motive of public officials to capture a share of these rents by means of 
extortion and corruption. In this regard, Ades and Di Tella (1 995, 1997) use openness to 
trade (as measured by imports to GDP) as an indicator of competition, finding that it is 
negatively related to corruption in a cross-section of 55 countries. Similar results are 
found by Brunetti and Weder (1998) in a cross-section of 122 countries. Treisman (1999) 
and Leite and Weidmann (1999) use the Sachs and Warner index to measure the number 
of years that a country has been open to trade and find that this variable is also negatively 
correlated with the level of corruption. 

On the whole, the previous studies suggest that there are a number of policy interventions 
that may lead to lower levels of corruption. For example, transparency in the form of 
laws protecting free speech and independent media outlets would likely result in a more 
free press. Having professional civil servants that are well paid would also reduce the 
incentives they have to undertake extortion. Limiting discretional powers of public 
servants reduces their leverage to extract bribes. Extensive use of e-government, placing 
procedures on line, implements administrative silence procedures, also limits corruption 
practices. On the macro front, keeping public spending at reasonable levels and opening 
the economy to trade and foreign competition would also be steps in the right direction. 

Yet, as argued by Svensson (2003) we have to also acknowledge that there are a number 
of limitations to the use of cross country data in this context. First, in most of the studies 
mentioned above corruption is measured using perception index, like for example those 
collected by Transparency International, or similar organizations, something that in turn 
could raise a number of questions regarding perception biases. Second, since many of the 
aggregate macro indicators are unique for the whole country, these analyses make it 
difficult explaining why some firms pay bribes and others do not. That is, it says little 
about the mechanics of corruption. 

As a response to those concerns, there are also a (much more limited) number of studies 
that have looked at the issue from a microeconomic perspective. For example, Kaufman 
and Wei (1999) use data from three worldwide firm-level surveys to examine the 



relationship between bribe payment, management time wasted with bureaucrats, and cost 
of capital finding that firms that pay more bribes are also likely to face higher costs of 
capital and spend more time with bureaucrats negotiating regulations. Likewise, 
corruption is also found to be positively associated with two subjective indicators: the 
degree to which "government regulations impose a heavy burden on business 
competitiveness" and the degree to which the "government regulations are vague and 
lax." 

Similarly, Hellman, Jones, and Kaufmann (2000) rely on the Business Environment and 
Enterprise Performance Survey (BEEPS) data for a number of transition economies and 
find that new firms trying to compete in a market dominated by established incumbents in 
states that under provide contract and property rights may try to buy them directly from 
public officials (i.e. engage in corruption activities) to compensate for existing 
weaknesses in the overall legal framework. 

Svensson (2003) uses a survey of Ugandan firms to study "who pays bribes and how 
much." Svensson proposes an explanation for the pattern of corruption and Uganda and 
concludes that finds that firms having more contact with the government, more profitable 
firms, and f m s  with lower bargaining power (i.e., firms with no outside option) are more 
likely to pay bribes. 

Looking at the effect of corruption on the society at large, Seligson (2006) examines 
corruption-victimization measures from public opinion surveys in Latin America and 
concludes that corruption weakens democracy and people's trust in their fellow citizens, 
something that in turn negatively affects the efficiency of the state. 

In this Chapter we enter the debate and explore the determinants of corruption in Latin 
America from a micro perspective, and more specifically from. an investment climate 
perspective. Note that implicitly we are assuming that there may be a double payoff to 
improvements in some of the investment climate determinants. On the one hand, one has 
to consider the direct effect already discussed in Chapter 2. But beyond that, there is also 
a possible indirect effect that works through a potential relationship between the different 
investment climate attributes. Improved governance is likely to make programs, 
initiatives and investments across sectors, education, technology, infrastructure and so on, 
more effective and cost efficient. 

Our analysis relies to a large extent on the conceptual framework put forward by 
Svensson (2003) where the incidence of corruption can be explained by the variation of 
regulation across industries (i.e. the "control rights" hypothesis) and by the bargaining 
position of the firm where the firm's ability to pay play a crucial role (i.e. more solvent 
firms may be a weaker bargaining position). In other words, public officials would 
demand bribes and firms would have to follow to a different extent depending on the 
leverage that they have and on the cost of not paying. 

In our econometric specifications, however, we also allow for the possibility of firms not 
only suffering the actions of corrupted officials but also playing and active role to benefit 



from corrupting activities. In this view, firms may have an incentive to bribe provided 
that the gain for the firm is larger than the bribe and the expected cost of being caught 
and fined (or any other punishment that one may wish to consider here like jail time or 
public exposure). After all, it takes two to tango. Moreover, we also consider the 
possibility that countries' attitudes towards corruption may matter as well. As long as that 
behavior by public servants is implicitly condoned, generally accepted as part of business 
as usual -at least at sotto voce-, and not sanctioned, public servants may have incentives 
to engage in that type of activity, extracting rents under the belief that the chance of being 
caught and punished is quite small. 

What are the main findings of our empirical analysis? We would like to highlight the 
following main messages. First, consistent with the "control rights" hypothesis, the 
quantity and quality of regulations as measured by the degree of regulatory compliance 
affects the probability of paying bribes. We however, do not find evidence to support the 
bargaining position hypothesis. Indeed we find that more solvent firms (as measured by 
having access to credit) tend to pay less bribes.45 In this regard, our findings complement 
those of Recanatini et al. (2005), who study corruption in public agencies in eight 
countries using micro data. Their results suggest that agencies that provide services to 
firms (as opposed to individuals) tend to be more corrupt, as are agencies that are the sole 
providers of basic services (electricity, water).46 The large variation in corruption 
behavior across agencies indeed supports the "control rights" hypothesis, as it shows that 
public officials' demand for bribes will vary according to their power to extract rents and 
the regulatory context of their agency. 

Second, we also find some supportive evidence of a view where graft is not (only) 
imposed on entrepreneurs by public officials that exploit their position to extortion, but 
also used by firms to "grease the wheels." In this regard, the empirical evidence found 
below suggests that f m s  with better connections (as measured by whether the firm is 
domestically owned) tend to pay more bribes. Similarly, a more credible judicial system 
appears to contribute to lower levels of graft. This area seems to be particularly important 
in this context because a credible judiciary sector in addition to affect positively the 
incidence of corruption it also has a positive effect on the level of regulatory compliance 
(i.e. it would have a double pay off in terms of the incidence of corruption). 

Third, we find that the overall country attitude towards corruption, as measured by the 
Index of Economic Freedom or by the World Economic Forum's Business Costs of 
Corruption is a strong determinant of the incidence of bribes. The better the index is or 
the lower the costs the lower is the incidence of bribes. 

45 The counter argument is that more solvent firms might have better connections (and that overlaps with 
the "grease the wheels hypothesis" in which we do find empirical evidence) to bypass the bribe game and 
that the compensation to the connections is not perceived as a bribe, but as a favor to be resolved in some 
other form. Also recall that we do not have data on the amount of the bribe, and an element of the 
"bargaining hypothesis" would be that more solvent firms pay larger bribes (even if a smaller fraction of 
them pay bribes). 
46 More importantly, their results indicate that agencies with politically appointed leaders are less corrupt 
than those where leaders are voted by the people, and agencies that have externally audited, transparent, 
and open processes are less corrupt. Agencies with meritocratic promotion systems are also less corrupt. 



These results have clear policy implications. Even though the appropriate policy mix will 
clearly depend on country circumstances, reducing corruption will require a combination 
of carrots-and-sticks. On the one hand, countries should assess their regulatory 
frameworks to distinguish between regulations that are justified by public interest and 
those that have become anachronistic, or merely protect private interests. 
Complementarily, countries should consider the regulatory framework from an 
administrative perspective. A good regulatory framework could still suffer from bad 
enforcement (because of cumbersome procedures, or lack of qualified personnel) or 
untimely implementation, which leads to increased costs for the private sector. Thus 
administrative simplification, together with a more professional civil service can be 
effective tools to lower the cost and improve the efficiency of regulations, and therefore 
to lower the incidence of corruption. 

But countries should also look for solutions on the stick side, such as increasing efforts to 
detect regulatory compliance, and raising the costs of regulation infringement by 
increasing fines and sanctions for those being caught in an irregular situation. Similarly, 
improvements to the judicial system that increase the likelihood of punishment for both 
parties in a corrupting agreement (and hence increase the expected cost of entering in 
such type of agreements) are likely to lead to lower corruption levels. 

The rest of the Chapter is structured as follows. Section I1 reviews the conceptual 
framework and the econometric details. Section I11 presents the main results. Section IV 
discusses the robustness of the results. Finally section V closes with some reflections. 

11. A conceptual framework 

What is the incidence of bribes in the different Latin American countries? Figure 1 
presents the frequency of bribe payment across the different countries in the region, 
breaking the sample by firm size. Bribe payments are measured as a variable that equals 
one if (i) when the interviewer asks "When establishments like this one do business with 
the government, what percent of the contract value would be typically paid in additional 
or informal payments or gifts to secure the contract?'the firm's manager answers with a 
percentage greater than zero, or (ii) if the firm answers affirmatively to any of the 
questions "Was an informal gift or payment expected or requested to obtain the 
[service]?'in reference to a telephone, water, or electricity connection; an import, or 
operating license; or a construction permit. Bribe equals zero if the manager answers 
"zero" to the first question (procurement), and "no" to all other questions (public 
services). As in previous Chapters all the data used in the empirical analysis comes from 
the Enterprise Surveys. 



Figure 1: Bribe payments in Latin America 
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Source: Own calculations using Enterprise Survey data 



Inspection of Figure 1 indicates that there is significant variation in reported bribe 
payments across countries. Firms report the lowest frequency of bribes in Chile, 
Uruguay, and Colombia. At the other extreme, in Brazil, Ecuador and Paraguay firms 
report large levels of graft with frequencies in the 50-75 percent range. In between, 
almost one third of the firms of the median Latin American country would be paying 
bribes. Figure 1 also indicates that there is significant country heterogeneity in the way 
fm size affects the frequency of bribes. Yet, small and mainly medium firms appear to 
pay more bribes than larger firms: in the median Latin American country the frequency of 
bribe payments among small, medium and large firms is 27 percent, 36 and 22 percent 
respectively. 

What are the reasons behind (i) the significant differences in graft levels across countries; 
and (ii) the fact that within a given country some firms pay bribes and others do not? 

To study these issues, we follow Svensson (2003), who proposes an explanation based on 
the "control rights" hypothesis. Briefly, Svensson defines the control rights hypothesis as 
the implicit control that public officials exert on firms that stems from inherent features 
of regulations and from the discretionary power they have in enforcing regulations. 
Differences in control rights across countries would be easy to understand because of 
differences in the regulatory framework across borders. But even within a country, public 
officials can affect f m s '  decisions differently across sectors and locations so that in 
some sectors, firms tend to pay bribes more frequently-that in part can be driven by the 
nature of sectoral activity, since extent of regulations are bound to vary across sectors. In 
this regard, one would expect that too much regulation or too low a quality of regulation 
(either de jure or the facto) would contribute to high levels of corruption. 

On the other hand, if all firms face the same type of rules and regulations but not all firms 
pay bribes it must be the case that differences in the characteristics of the firms do also 
play a role. One potential candidate to consider here is the "bargaining hypothesis." The 
idea here is that the bargaining power of the firm in its dealings with a rent maximizing 
public official trying to extract a bribe will depend on combination of current and 
expected profit (i.e. on the current solvency and prospects for the firm) and on the 
opportunity cost of not paying. In principle, higher current and future expected profits 
should mean that the firm has more potential to pay and hence in a weaker position to 
bargain. At the same time, higher future profits would also imply that the exit price47 for 
the company is larger in term of foregone profits. 

Svensson (2003) further assumes that the combination of current and expected profits can 
be expressed as an increasing function of the observed capital stock so that f m s  with a 
higher capital stock should pay more (and larger) bribes. 

Too often, however, the problem of corruption is attacked from the perspective of a 
public official that extortions a firm rather than fi-om the perspective of a firm that bribes 
a public official. However, there is an alternative (admittedly less romantic) view of 

47 As noted by Svensson (1993) in this context exit can be thought as changing sector, location, or 
reorganizing business. 



corruption in which firms are not just "victims" enduring corruption, but actually adopt 
corrupt practices themselves to speed up procedures, avoid red tape, and in general to 
"grease the wheels" of the administrative system. If being caught in corrupt behavior was 
costless (moral considerations apart), profit maximizing firms would be willing to pay 
bribes when the gains in time or contracts exceed the bribe amounts. Clearly, to the 
extent that firms caught being corrupt are punished, then one also needs to factor the 
chances of being caught and the cost associated to the fine (monetary or else) andlor loss 
of reputation. On the other hand, the incidence of bribes is also affected by the incentives 
on the other side, that is, of the public servants. That is under an environment where 
corruption is condoned (implicitly) and not systemically subjected to oversight and 
sanctions, public servants will have incentives to engage in that behavior. Thus public 
servants will take into account the gains for asking or accepting bribes against the fines or 
sanctions if being caught. For illustrative purposes, this hypothesis can be stated as: 

E( r I )=Z-b-E( f )  firms behavior (la) 

E (G) '= b- E (L) public servant behavior (lb) 

where rI is the net profit for the firm of bribing a pubic official, Z is the gross profit 
(time saved, contract awarded, etc), b is the bribe, f is the fine to pay if the firm gets 
caught, and E() is the expectation operator.48 Thus a firm will have incentives to bribe 
provided that ~ ( r I ) > 0 . ~ ~  Likewise, G is the expected gains of a public servant asking or 
accepting bribes, and L is the fine or sanction (such as loss of employment) if caught. 
Thus a public servant will have incentives to accept or request bribes if E(G)>O. 

From (la) and (lb) it follows that in countries where the rule of law is maintained, and 
E N  and E (L) are large either because there is a high probability of getting caught due to 
heavy enforcement against corruption or because there is a large fine associated to 
corrupting, then one will expect that firms and public servants have a lower incentive to 
enter into corrupting agreements. Within countries, firms that have more information on 
who are the officials that are more amenable to corruption will also face a lower value of 
Em and hence will have more incentives to pay bribes. Thus this differentiates firms' 
attitudes and actions towards "greasing the wheels" and can explain why some firms do 
engage in that type of behavior and why others do not. 

In practice we do not explicitly observe the information that the individual firms have and 
hence we do not observe E N  at the firm level. That is, there are a number of problems to 
test this hypothesis. However, there is one variable that be used to discriminate at least 
between two broad segments of firms, namely domestic and foreign firms If domestic 
f m s  have more information then one could expect that they also pay more bribes. 

From an empirical point of view, our strategy relies on the following econometric model: 

48 We are assuming that the firm has full information regarding the gross profit and the associated bribe. 
49 It has to be noted that at the grease the wheels hypothesis where a firm makes bribe payments to improve 
economic efficiency by avoiding the bureaucratic burden and delays associated to a transaction does not 
immediately translate in a situation where corruption is good at the aggregate level. 



where j=firm; c=country; Findustry; r=region; and s=size. Pr(bribe) is the probability 
that the firm in question pays bribes, and X is a set of controls that aim at capturing the 
three hypothesis discussed above: "control rights," bargaining," and "grease the wheels." 
More specifically among the control set we include the following variables. First, we 
have the degree of regulatory compliance variable used in previous chapters which 
should capture both the impact of quantity and quality of regulations and would be aimed 
at capturing forces underlying the control rights hypothesis. Our prior is that more 
compliance will be associated with less bribes. 

Second, we include two variables to account for the possibility of bargaining by the firm. 
One is in line with Svensson (2003), and it is the capital stock per worker of the firm. The 
second is whether the firm has access to credit by the financial sector which would give 
us an idea of the solvency of the firm and hence of future profitability. More specifically 
we include a dummy variable that equals one if the firm has a loan, credit line, or 
overdraft facility, or if the firm does not need any credit. If the bargaining hypothesis 
holds, we would expect both variables to carry negative parameters (i.e. more solvent 
firms should pay more bribes). 

Third, we include two additional variables to account for the grease the wheels 
hypothesis. These are whether the firm is foreign owned and the court's enforcement 
power, and here we would expect these variables to carry negative parameters. In 
principle we would like an objective measure of court's enforcement power and to some 
extent this is possible for the new wave of Enterprise Surveys. Unfortunately, if we want 
to work with the sample of 16 countries (used in Chapter 2) we have to settle for a 
subjective measure. Thus X contains a variable that equals one if the manager agrees (at 
least partially) with the statement "I am confident that the judicial system will enforce my 
contractual and property rights in business disputes." Below we also explore whether this 
has an impact in our results. 

We also experiment with other variables that can be seen as reinforcing those issued to 
account for the different hypothesis behind corruption. For example in one of the 
specifications we include a variable which equals one if in the past three years the firm 
has requested any public service (telephone, water, or electricity connection; an import, 
or operating license; or a construction permit), and zero if it requested no service at all to 
measure the extent to which the firm has dealings with the government. Under the control 
rights hypothesis it should carry a positive parameter. Second, we also introduce a 
dummy variable that equals one if the government (or a government-owned enterprise) is 
the firm's main client and again it should carry a positive sign. Finally, we also introduce 
a variable with the number of times the firm was visited by tax inspectors in the previous 
fiscal year to measure the degree of regulatory enforcement effort. 

To account for the effect of the overall country attitude-environment- towards corruption, 
impacting the cost of the public servant being caught E(L), we use variables such as the 
Index of Economic Freedom or the World Economic Forum's Business Costs of 



Corruption to test whether bribe payments are more frequent in countries with a wider 
"acceptance" of corrupt practices. 

Finally, in addition to these variables we also include a set of controls aimed at capturing 
some firm characteristics. In addition to country, industry, and region dummies we 
include the (log) age of the firm, the (log) capital stock per worker, and dummy variables 
for exporters, medium (20 to 100 employees), and large firms (more than 100 
employees). 

111. Results 

Table 1 reports the results from the pooled probit  estimation^.^' Column (1) corresponds 
to a baseline regression that in addition to the firm controls used in all the specifications, 
includes regulatory compliance, the capital stock per worker, and a variable that indicates 
whether the firm is foreign owned. That is, this basic regression includes a single variable 
to capture each of the hypotheses behind corruption discussed above. Inspection of Table 
1 indicates that as predicted by the control rights hypothesis, the degree of regulatory 
compliance is negatively associated with the probability of paying bribes. Similarly, as 
predicted by the grease the wheels hypothesis, foreign owned firms have a lower 
probability of paying bribes. In contrast, we do not find evidence that the stock of capital 
has an impact on the probability of paying bribes (i.e. we do not find support for the 
bargaining hypothesis). 

As for the parameters of the control variables, the only one that appears to be 
significantly different from zero is the one corresponding to the variable measuring the 
age of the firm, which is negative. That is, established firms have a lower probability of 
paying bribes. Although as we will see below this finding is not very robust to departures 
from this basic specification, in principle, it would lend some support to a view consistent 
with the grease the wheels hypothesis where new f m s  entering a market with weak 
contract and property rights try to counterbalance the power of firms already established 
and that older firms either have better connections or that through time they have found 
ways to go around bribe requests. 

In column (2) we expand the previous results and add an additional variable that 
measures the solvency and potential profitability of the fm, namely, whether the firm 
has access to credit. Recall that according to the bargaining hypothesis this variable 
should carry a positive parameter. In practice what we find is that it carries a negative 
parameter (i.e. firms with higher expected profitability pay less bribes). The other 
parameters remain basically unchanged with respect to the findings in column (1). In 
other words, the evidence that emerges from this specification does not lend support to 
the bargaining hypothesis either. 

50 The coefficients reported correspond to marginal effects, that is, they reflect the (percentage) change in 
the probability of paying bribes if there is a one (percentage) point increase in the explanatory variable. 



Table 1: Determinants of bribe ~avments in Latin America 
(1) (2) (3) (4) (5) (6) 

Regulatory compliance -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** 
[6.99] [6.95] [6.80] [6.71] [6.79] [6.79] 

Log of capital per worker 0.001 0.001 0.001 0 0.001 0.001 
[0.50] [0.55] [0.62] [0.41] [0.62] [0.62] 

Foreign owned -0.086*** -0.086*** -0.084*** -0.088*** -0.084*** -0.084*** 
[3.11] [3.13] [3.05] [3.19] [3.05] [3.02] 

Access to finance -0.058*** -0.058*** -0.063*** -0.058*** -0.058*** 
[2.77] [2.77] [3.02] [2.77] [2.78] 

Trusts courts' enforcement power -0.050*** -0.049*** -0.050*** -0.050*** 
[3.15] [3.07] [3.15] [3.16] 

Requested public services 0.071*** 
[4.56] 

Government is main client -0.014 
[0.33] 

Number of tax inspections 0 
[0.46] 

Log of firm's age -0.018* -0.017* -0.01 7 -0.01 1 -0.017 -0.017 
[1.76] [1.68] [1.63] [1.05] [1.62] [1.63] 

Exporter -0.015 -0.013 -0.013 -0.019 -0.013 -0.012 
[0.81] [0.70] [0.69] [1.041 [0.70] [0.68] 

20-99 employees 0.014 0.019 0.017 0.008 0.017 0.018 
[0.80] [1.05] [0.97] [0.46] [0.98] [0.99] 

1 OW employees -0.03 -0.024 -0.022 -0.036 -0.023 -0.022 
[1.24] [0.99] [0.91] [1.47] [0.91] [0.87] 

Observations 4870 4870 4870 4870 4870 4870 
Note: The table reports the results of a probit regression of the ftequency of bribe payments on the 
variables in the first column. The coefficients reported correspond to marginal effects, that is, they reflect 
the (percentage) change in the probability ofpaying bribes if there is a one (percentage) point increase in 
the explanatory variable. All regressions include country, industry, and region effects. Robust z statistics 
in brackets. * significant at 10%; **  significant at 5%; *** significant at 1% 

Column (3) explores whether the judiciary system plays a role in explaining the incidence 
of corruption. This specification suggests that when courts are trusted firms pay less 
bribes. The only noticeable change with respect to the previous specifications is that the 
parameter of the variable measuring the age of the firm is not significant any longer at 
standard significance levels (although it continues to be significant at the 15 percent). 
Access to finance continues to carry a negative and significant parameter. 

Additional support for the control rights hypothesis is also found in column (4) where we 
explore whether firms that deal more with government officials are more exposed to 
paying bribes. However, somewhat surprisingly, firms that have the government as their 
main client do not seem to have higher probability of paying bribes (column 5).5' In fact 
the point estimate is negative although it does not come close to becoming significant at 
standard levels. Another somewhat surprising result is that the number of tax inspections 
(a variable that can be seen as enforcement efforts by the government) does not seem to 
enter the bribes equation. 

'' This result is also found by Svensson (2003). 



One natural question in this context regards whether all firms face the same incentives to 
engage (or to not engage) in corrupt practices. For example, does size dimension play a 
role in this context? In Table 1 we have included variables to control for size, but it could 
be that size is relevant for the slopes and not for the intercept of the equations. To explore 
this possibility we now replicate the regressions in Table 1, but only for small firms (with 
less than 20 employees). Table 2 shows the estimation results. Comparison of this table 
with Table 1 reveals that the impact of size is very modest and that most of the results in 
Table 1 are maintained. For example, regulatory compliance and foreign ownership 
continue to enter with negative signs. This is also the case for trust in the courts' 
enforcement power and access to credit. Moreover, a firm with extensive dealings with 
the public sector is more likely to pay bribes. 

However, the installed stock capital enters the equation significantly in four of the 
specifications and comes close to being significant in the other two, something that would 
be consistent with the bargaining hypothesis (even though we would need to explain the 
result regarding access to credit). 

Table 2: Determinants of bribe payments in Latin America (small firms) 
(1) (2) (31 (4) (51 (6) ,-, \-I \- , \ ., \- , \-, 

Regulatory compliance -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** -0,002*** 

Log of capital per worker 

Foreign owned 

Access to finance 

Trusts courts' enforcement power 

Requested public services 

Government is main client 

Number of tax inspections 

Log of firm's age 

Exporter 
[0.71] [0.63] [0.59] [0.901 [0.58] [0.57] 

Observations 1849 1849 1849 1849 1849 1849 

Note: The table reports the results of a probit regression of the frequency of bribe payments by small 
firms on the variables in the first column. The coefficients reported correspond to marginal effects, that 
is, they reflect the (percentage) change in the probability of paying bribes if there is a one (percentage) 
point increase in the explanatory variable. All regressions include country, industry, and region effects. 
Robust z statistics in brackets. * significant at 10%; ** significant at 5%; *** significant at 1% 

On the whole there are three main findings from these two exercises. First, there is 
evidence to support the control rights hypothesis. Both the extent of regulatory 
compliance and the extent of dealings with the public sector enter the specification with 
the expected sign. Second, there is also evidence to support the grease the wheels 



hypothesis as suggested by the parameter of the variables measuring the ownership of the 
firm, and role of the courts. Third, we do not find very robust evidence of the bargaining 
hypothesis understood as a situation where more profitable firms will have an incentive 
to pay more bribes. When we consider the full sample, the evidence, if anything is 
supportive of the opposite situation (i.e. more solvent firms paying less bribes). With the 
small firms sample, the evidence is somewhat mixed (access to credit lowers the 
probability of paying bribes but the stock of capital increases it), perhaps a reflection that, 
when looking at petty corruption, there may be a role for this specific corruption 
mechanism being at work. 

IV. Robustness checks 

We now move to test the robustness of our results and to that end we run several 
alternative specifications that intend to address in turn issues of parameter heterogeneity, 
sample size, measurement of the dependent variable, use of subjective measures for the 
courts' enforcement power and endogeneity in the equation. 

IV. 1 Country heterogeneity 

The results based on pooled data have some pluses and minuses. On the plus side, we 
have that with pooled data we can capture variance in some of the variables across 
countries and exploit the benefits of working with a large sample. On the minus side, we 
have the problem that results from imposing homogeneity to a set of parameters likely to 
be heterogeneous. 

To explore whether the determinants of bribe payment change significantly from country 
to country, in Table 3 we present the country specific results corresponding to equation 3 
in Tables 1 and 2. Broadly speaking, the results from these regressions are consistent with 
our previous pooled-regression results, namely, in seven out of 16 countries our variable 
of regulatory compliance has a negative and significant coefficient. Furthermore, these 
seven countries comprise to over 70 percent of the entire sample.52 We also find, albeit to 
a lesser extent, consistency with the pooled sample results for the variables that measure 
access to credit and trust in the court's enforcing power. The rest of the variables tend to 
carry parameters with signs in line with those in Tables 1 and 2, but in most of the cases 
are not significant. 

Thus, while on the one hand we cannot say that this is a fblly successfU1 exercise in the 
sense that most of the country specific parameters are not significant and this somewhat 
limits the extent of the comparison, on the other hand the few results that can read from 
Table 3 appear to confirm the previous findings. 

52 Argentina, Brazil, Chile, Mexico, Costa Rica, Bolivia, Colombia. 
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Table 3: Country-by-country analysis 
Argentina Brazil Chile Mexico Panama Costa Rica Uruguay El Salvador 

Regulatory compliance -0.003** -0.003*** -0.002*** -0.001 *** 0.000 -0.003*** -0.002 -0.001 
[2.14] [4.54] [4.25] 13.711 [O .08] i2.641 [l.05] [1.02] 

Log capital per worker -0.004 -0.002 0.000 0.001 -0.041 0.018*** -0.002 0.001 
[1.27] [0.63] [0.07] [0.60] [1.37] [2.68] [0.50] [O. lo] 

Foreign owned -0.001 -0.079 0.019 0.043 -0.128 -0.110 
[0.01] [1.31] [0.86] [0.85] [1.27] [0.92] 

Access to finance -0.192** -0.006 -0.023 0.013 0.02 1 0.081 -0.168 
[2.09] [O. 151 [1-041 [0.42] [0.30] [0.59] [I .38] 

Trusts courts' enforcement power -0.1 16* 0.027 -0.060*** -0.054* 0.045 -0.130** -0.019 -0.033 
[1.70] [l .OO] [4.11] [1.95] [0.53] [2.21] [O. 191 [0.49] 

Log of firm's age -0.054 -0.030 -0.009 0.020 -0.092 0.014 -0.088* -0.122** 
[1.56] [1.49] [0.86] [1.24] [1.42] [0.42] [1.81] [2.09] 

Exporter 0.020 -0.013 -0.016 0.003 0.108 0.029 0.012 0.078 
[0.27] [0.42] [0.89] [0.08] [0.74] [0.46] [O. 1 11 [1.04] 

Medium (20-99) 0.043 0.010 -0.014 -0.013 0.094 -0.127** -0.001 0.018 
[0.55] [0.25] [0.87] [0.43] [0.90] [I -981 [0.01] [0.22] 

Large (1 00+) 0.001 -0.04 -0.008 -0.03 -0.1 18 -0.179* -0.068 
[0.01] [0.86] [0.32] [0.84] [0-901 [1.76] [0.64] 

Observations 226 1023 914 595 76 242 53 223 



Table 3 (continued) 
Honduras Nicaragua Bolivia Guatemala Colombia Peru Paraguay Ecuador 

Regulatory compliance 0.000 0.000 -0.004*** -0.001 -0.002*** 0.000 -0.002 -0.001 

Log capital per worker 

Foreign owned 

Access to finance 

Trusts courts' enforcement power 

Log of  firm's age 

Exporter 

Medium (20-99) 

Large (loo+) 

[2.73] 
0.008 
[1.45] 
-0.024 
[O. 181 
-0.035 
[0.36] 
-0.0 15 
[0.35] 
-0.014 
[0.65] 
0.028 
[0.58] 
0.01 1 

(0.251 
-0.0 15 

Observations 294 339 157 107 298 125 108 119 
Note: The table reports the results of a probit regression of the eequency of bribe payments by country on the variables in the first column. The coefficients reported 
correspond to marginal effects, that is, they reflect the (percentage) change in the probability of paying bribes if there is a one (percentage) point increase in the 
explanatory variable. All regressions include industry and region effects. Robust z statistics in brackets. * significant at 10%; ** significant at 5%; *** significant at 
1% 



IV.2. Sample size 

Among the explanatory variables in Tables 1 to 3 we had the (log) of capital per worker and we 
have seen that when we consider the sample of small, medium, and large f m s  it does not come 
close to being significant. Thus, in this exercise we eliminate the (log) capital per worker fiom 
the regression. The reason for doing this is that when we ignore the capital per worker the sample 
size increases dramatically to more than 7000 observations. (See also Chapter 2 for a discussion 
on the issue). 

The results (Table 4), however, remain strikingly similar (both quantitatively and quantitatively) 
to those reported in Table 1. The only noticeable difference is that now medium-size firms 
appear to be more likely to pay bribes, even after controlling for all other firm characteristics. 

Table 4: Determinants of bribe payments in Latin America (excluding capital) 
(1 1 (21 (3'1 (41 ( 5 )  161 
\-, \-I ,- , \ ', ,-, \-, 

Regulatory compliance -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** 

Foreign owned 

Access to finance 

Trusts courts' enforcement power 

Requested public services 

Government is main client 

Number of tax inspections 

Log of f m ' s  age 

Exporter 

20-99 employees 

100+ employees 

[8.23] 
-0.073*** 

[3.51] 
-0.077*** 

[4.45] 
-0.067*** 

[5.30] 

-0.01 
[1.28] 
0.002 
[O. 111 

0.028** 
[2.06] 
-0.02 

[1.57] [1.14] [1.06] [1.92] [1.07] [1.03] 
Observations 7273 7273 7273 7273 7273 7272 
Note: The table reports the results of a probit regression of the frequency of  bribe payments on the 
variables in the first column. The coefficients reported correspond to marginal effects, that is, they reflect 
the (percentage) change in the probability of paying bribes if there is a one (percentage) point increase in 
the explanatory variable. All regressions include country, industry, and region effects. Robust z statistics 
in brackets. * significant at 10%; ** significant at 5%; *** significant at 1% 

IV.3. Alternative measures for the courts' variable 

As discussed previously, the variable we have been using to measure the extent of trust on the 
courts' enforcement power is based on perceptions and this could lead to perception biases. After 
all subjective measures are often criticized as being difficult to compare across countries, 
especially when countries' standards of what is "acceptable" differ. To assess whether this is an 



important issue in this context, we next use an alternative, objective measure of court quality that 
can be compute for the countries for which we have the new wave of Enterprise Surveys. More 
specifically, we compute this variable as the average of three dummy variables that measure the 
use and effectiveness of the courts' system. The first equals one if the firm answers "yes" to the 
question "In the last two years, did this establishment have a dispute with clients over payments 
owed to it, in which the [courts' system was used to resolve it]?'The second equals one if (after 
answering "yes" to the previous question), the firm answers "yes" to the question "Was a court 
judgment made?'The last variable is equal to one if the firm answers "yes" to the question "Was 
the decision of the court enforced?' 

In principle, this alternative measure tries to minimize differences coming from perception. 
However one should be aware that differences in how often people resort to courts could also 
stem from the existence of a wider range of alternative options in countries where the legal 
system is more efficient. With this caveat in mind, we now turn to Table 5, which reports the 
results of our alternative specification. Note that the sample size is reduced dramatically, as our 
objective measure now excludes Brazil, Chile, Costa Rica, Ecuador, El Salvador, Honduras, and 
Nicaragua. 

Table 5: Determinants of bribe payments in Latin America 
(objective court quality measure) 

(1) (2) (3) (4) (5) (6) 
Regulatory compliance -0.002*** -0.002** * -0.002*** -0.002*** -0.002*** -0.002*** 

[2.83] [2.89] [2.83] [2.85] [2.88] [2.87] 
Foreign owned -0.032 -0.03 -0.034 -0.035 -0.03 -0.04 

[0.64] [0.60] [0.67] [0.69] [0.60] [0.81] 
Access to finance -0.122** -0.127** -0.123** -0.122** 

[2.15] [2.25] [2.17] [2.15] < 

Obective court quality measure -0.1 16** -0.112** -0.112** -0.115** -0.11 1** 
[2.36] [2.28] [2.27] [2.35] [2.25] 

Requested public services 0.068* 
[1.92] 

Government is main client -0.105 
[1.52] 

Number of tax inspections 0.001 
[0.41] 

Log of firm's age -0.005 -0.001 0.002 0 -0.001 -0.009 
[0.23] [0.07] [O. 111 [O.OO] [0.05] [0.47] 

Exporter 0.018 0.023 0.014 0.02 0.023 0.019 
[0.47] [0 .62] [0.37] [0.52] [0.60] [0.5 11 

20-99 employees 0.051 0.056 0.048 0.05 1 0.055 0.044 
[1.32] [ 1.441 [1.24] [1.32] [1.43] [ l .  161 

100+ employees -0.025 -0.02 -0.035 -0.024 -0.023 -0.039 
[0.50] [0.40] 10.701 [0.49] 10.461 [0.81> 

Observations 1024 1024 1024 1024 1023 1024 
Note: The table reports the results of a probit regression of the frequency of bribe payments on the 
variables in the first column. The coefficients reported correspond to marginal effects, that is, they reflect 
the (percentage) change in the probability of paying bribes if there is a one (percentage) point increase in 
the explanatory variable. All regressions include country, industry, and region effects. Robust z statistics 
in brackets. * significant at 10%; ** significant at 5%; *** significant at 1% 



Inspection of Table 5 indicates that the coefficient of the quality of courts is negative and 
significant, indicating that firms that report better quality of courts tend to pay bribes less 
frequently, which also confirms the validity of our subjective measure. As for the parameters of 
the other variables, Table 5 indicates that ownership does not appear to enter into the 
specification, although clearly this could be more related to the sample than to fact that we have 
included a new variable. To explore this issue, we replicate in column (6) the model in the first 
column but excluding now the courts' measure, and find that indeed the fact that firm ownership 
does not seem to matter is due to the sample we are using. 

IV. 4 Alternative measures for the dependent variable 

Table 6: Alternative measures of bribe payments 
Reports bribes in Reports bribes to 

procurement 'get things done' 
Regulatory compliance -0.002*** -0.001*** 

Foreign owned 

Access to finance 

Trusts courts' enforcement power 

Requested public services 

Log of firm's age 

Exporter 

20-99 employees 

100+ employees 

Observations 6927 6395 
Note: The table reports the results of a probit regression of the frequency of bribe 
payments on the variables in the first column. The coefficients reported correspond to 
marginal effects, that is, they reflect the (percentage) change in the probability of paying 
bribes if there is a one (percentage) point increase in the explanatory variable. All 
regressions include country, industry, and region effects. Robust z statistics in brackets. * 
significant at 10%; ** significant at 5%; *** significant at 1% 

Could the results that we have been reviewing be driven by the specific dependent variable 
chosen? Recall that our dependent variable equals one if the firm agrees that bribes are necessary 
for procurement OR if the firm has been asked for informal payments whenever it requested 
public services. Clearly, firms that requested public services have a positive probability of 
having to pay bribes, so in principle one could find that by construction there is a positive 



correlation between paying bribes and the variable used to measure the dealings of the firm with 
the government. 

Table 6 reports the results from these estimations. They suggest that while in principle it is 
possible that some of the correlation between the variable measuring whether the firm requested 
a public service results from data construction (this variable is not significantly different from 
zero in the specification where bribe payments only concern procurement activities), the rest of 
the results are maintained. In fact, the coefficients of regulatory compliance, trust of courts' 
enforcement abilities, and access to finance continue to be negative and significantly different 
from zero. 

Table 7: Determinants of bribe payments in Latin America. IV results 
(1) (2) (3) (4) (5) (6) 

Regulatory compliance -0.009*** -0.009*** -0.008** -0.008** -0.008** -0.008** 

Log of capital per worker 

Foreign owned 

Access to finance 

Trusts courts' enforcement power 

Requested public services 

Government is main client 

Number of tax inspections 

Log of firm's age 

Exporter 

20-99 employees 

10W employees 
[0.78] [0.57] [0.52] [1.03] [0.53] [0.50] 

Observations 4870 4870 4870 4870 4870 4870 
Note: The table reports the results of a probit regression of the frequency of bribe payments on the 
variables in the first column. Regulatory compliance is instrumented with the average of the 
corresponding region-industry-size group. Robust z statistics in brackets. All regressions include 
country, industry, and region effects. * significant at 10%; ** significant at 5%; *** significant at 
1 % 

With regard to the coefficient of ownership, it continues to be significant when bribes are 
measured on the basis of procurement but is not significant when bribes are measured on the 
basis of public services. While this can be related to sample issues affecting the econometric 
estimates, it is also possible that there are different types of corruption activities and that for each 
type of corruption there is a different mechanism at work. For example, it can be that when we 
focus on big projects that require procurement practices, the grease the wheels hypothesis is 



particularly important as firms may have an incentive to bribe officials to get a contract. But, 
when we focus on services that can only be provided by the public sector, then perhaps the 
control rights hypothesis is more relevant. These are issues that will require additional attention 
in future work. 

IF', 5 Reverse causality 

So far we have been arguing that it is regulatory compliance what causes corruption, but, to the 
extent that the private sector pays bribes to avoid regulation, it is difficult to have a clear sense of 
causality. In fact, it could be that rather than bad regulation causing corruption, it is corruption 
that acts as the instrument used to avoid regulation. 

To address this issue we estimate the same specifications in Table 1, but this time we instrument 
compliance with its own region-industry-size mean, as we did in Chapter 2 for the firm 
performance estimations. Our results (Table 7) give us some comfort in that they are quite 
similar to those in Table 1. Moreover, the coefficient of regulatory compliance is now larger (in 
absolute value) than in the previous probit estimation and it continues to be significant above the 
5 percent level. Similarly, if we focus on the variables that were significant in Table 1, they 
remain significant and also with coefficients with larger magnitudes. 

IF', 6 General environment 

Finally, we want to test whether bribe payments are more frequent in counties with a wider 
"acceptance" of corrupt practices. This acceptance could be reflected in lower enforcement, and 
also in the sense that corrupt practices are socially tolerated. We use two different measures to 
capture acceptance or prevalence of corrupt practices in the country: first, we use the Index of 
Economic Freedom, from the Heritage Foundation, which measures economic freedom on a 1-5 
scale, 1 indicating the most economic freedom. This index combines many measures of 
regulation, governance, and corruption.53 The second measure we use is the World Economic 
Forum's Business Costs of Corruption, measuring the extent of diversion of publics funds and 
public trust of politicians. The scale goes fiom 1-7, where 7 reflects lower corruption levels.54 
We have used alternative measures also, such as the Corruption Perceptions Index from 
Transparency International, obtaining strikingly similar results.55 

53 For a detailed description of the methodology, see http:Nwww.heritage.org/indexl 
54 See http:Nwww.weforum.org/en/initiatives/gcp/index.ht 
" We do not report them here, but they can be provided upon request. 
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Table 8 (a): Including country-wide governance measures 
(Index of economic freedom) 

(1) (2) (3) (4) (5) (6) 
Regulatory compliance -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** 

Foreign owned 

Access to fmance 

Trusts courts' enforcement power 

Requested public services 

Government is main client 

Number of tax inspections 

Log of firm's age 

Exporter 

20-99 employees 

l00+ employees 

Index of Economic  reedo om"' 

GDP per capita 

GDP per capita growth 
[4.58] [4.60] [4.72] [4.61] 14.731 [4.71] 

Pseudo R-2 0.23 0.24 0.24 0.24 0.24 0.24 
Observations 7273 7273 7273 7273 7273 7272 
Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Robust z statistics in brackets. 
Reported coefficients are marginal effects. Region and industry dummies are included in all regressions. 
(a) Measured on 1-5 scale, higher values indicate a worse environment. Source: Heritage Foundation. 
GDP per capita is PPP in constant 2000 USD. 

Tables 8(a) and 8(b) report the results from these regressions. (Because they use country-wide 
measures, we do not include country effects in the estimations, however, we do include other 
country controls, specifically GDP per capita, and growth of GDP per capita .) The coefficients 
of regulatory compliance are strikingly similar to those of previous specifications, and all other 
coefficients significant in other specifications remain significant here as well. This suggests that 
in previous estimations the country effect was capturing mostly the environment related to 
corruption and governance, which is now replaced by these more specific measures. 



Table 8 (b): Including country-wide governance measures 
(Business costs of corruption) 

(1) (2) (3) (4) (5) (6) 
Regulatory compliance -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** 

18.461 [8.41] [8.23] [8.12] [8.20] [8.23] 
Foreign owned -0.075*** -0.076*** -0.073*** -0.076*** -0.073*** -0.073*** 

[3.60] [3.64] [3.51] [3.63] [3.51] [3.49] 
Access to finance -0.077*** -0.077*** -0.082*** -0.077*** -0.077*** 

[4.43] [4.45] [4.74] [4.45] [4.45] 
Trusts courts' enforcement power -0.067*** -0.066*** -0.067*** -0.067*** 

[5.30] [5.24] [5.31] [5.30] 
Requested public services 0.075*** 

[6.05] 
Government is main client -0.029 

[0.99] 
Number of tax inspections 0.000 

[0.32] 
Log of firm's age -0.011 -0,010 -0.010 -0.005 -0.010 -0.010 

[1.41] [1.30] [1.28] [0.61] [I .25] [ I  .27] 
Exporter -0.001 0.001 0.002 -0.005 0.001 0.002 

[0.09] [0.05] 10.1 11 [0.33] [0.07] [0.11] 
20-99 employees 0.024* 0.030** 0.028** 0.019 0.028** 0.029** 

[1.77] [2.18] [2.06] [1.36] [2.05] [2.07] 
100+ employees -0.030 -0.022 -0.020 -0.037* -0.021 -0.020 

[1.57] [1.14] [1.06] [1.92] [I .07] [1.03] 

Business costs of corruption (wEF)") -0.1 16** -0.1 17** -0.103** -0.100** -0.104** -0.103** 
[2.34] 12.361 [2.06] [2.01] [2.07] [2.07] 

GDP per capita 0.000 0.000 0.000 0.000 0.000 0.000 
[0.03] [O.Ol] [O.OO] [0.06] [0.02] [O.OO] 

GDP per capita growth 0.023 0.021 0.022 0.022 0.021 0.022 
[0.73] [0.67] 10.681 [0.70] [0.65] [0.68] 

Pseudo R-2 0.23 0.24 0.24 0.24 0.24 0.24 
Observations 7273 7273 72 73 7273 7273 7272 
Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Robust z statistics in brackets. 
Reported coefficients are marginal effects. Region and industry dummies are included in all regressions. 
(a) Measured on a 1-7 scale, higher values indicate lower costs. Source: World Economic Forum. 
GDP per capita is PPP in constant 2000 USD. 

V. Determinants of regulatory compliance 

In this section, we turn to the last "missing link" of our analysis, and ask about the wider 
relationship between regulatory compliance and the quality of institutions in a country. In 
previous paragraphs we argued that regulatory compliance reflects to some extent public 
officials' leverage in dealing with firms. If the regulatory framework is stringent, the argument 
goes, public officials have more power to demand bribes from firms; at the same time, firms' 
costs of complying with regulations increases, creating incentives for them to shun them. Hence 
the observed negative relationship between regulatory compliance and incidence of bribe 
payments. 



However, we have not investigated yet how other institutional aspects affect regulatory 
compliance. Here we explore the possibility that not only regulation, but also the general 
institutional environment affects the behavior of firms when they decide to what extent they 
should comply with existing regulations. In particular, we look at how the quality of the judicial 
system affect flrms' compliance incentives, but we also look at how firms with different 
characteristics behave. Note that if the quality of the judicial system does affect compliance, 
there would be a double payoff in terms of corruption from improving it. The first would work 
directly on corruption as evidenced by our discussion in previous sections. The second would 
come through some of the determinants of corruption themselves. 

Table 9: Determinants of regulatory compliance 
Dependent variable: regulatory compliance (percentage of sales reported for taxes) 

(1) (2) (3) (4) (5) 
Trusts courts' enforcement power 1.436** 1.415** 1.450** 1.450** 1.444** 

[2.43] [2.39] [2.45] [2.45] [2.44] 
Requested public services -1.774*** -1.811*** 

[3.05] [3.11] 
Government is main client 3.886** 3.990** 

[2.49] [2.56] 
Number of tax inspections 0.039 0.04 

[1.40] [1.42] 
Foreign owned 3.449*** 3.479*** 3.465*** 3.405*** 3.453*** 

[3.59] [3.63] [3.61] [3.55] [3.60] 
Log of firm's age 0.805** 0.722** 0.789** 0.787** 0.686* 

[2.20] [1.97] [2.16] [2.15] [1.87] 
Exporter 1.601** 1.739** 1.634** 1.609** 1.784*** 

[2.34] [2.54] [2.39] [2.35] [2.60] 
20-99 employees 3.049*** 3.248*** 3.046*** 3.031*** 3.231*** 

[4.68] [4.97] [4.68] [4.66] [4.94] 
l00+ employees 5.870*** 6.244*** 5.868*** 5.771*** 6.150*** 

[6.62] [6.98] [6.62] [6.49] [6.86] 
Constant 73.032*** 74.028*** 73.079*** 72.867*** 73.928*** 

r38.271 r38.251 r38.301 r38.051 [38.081 
Observations 10123 10123 10123 101 19 101 19 
R-squared 0.13 0.13 0.13 0.13 0.13 

Absolute value of t  statistics in brackets 
* significant at 10%; ** significant at 5%; *** significant at 1% 

Table 9 reports results from a number of regressions where we look at how the quality of courts, 
as before measured by the trust in the power of courts to enforce property rights, and other firm 
characteristics affect regulatory compliance.56 

In the first column we have a basic specification which suggests that better courts significantly 
increase the rate of compliance. This result is largely maintained when we also include among 
the regressors the variables indicating whether firms that request public services tend to also 

56 Since most firms have a high compliance rate (the median firm reports 95% percent of its sales, and the 2sth 
percentile is at 60 percent), we also perform robust regressions so as to give relatively less weight to firms that 
report a very low percentage of their sales. Results are very similar to the OLS results reported here. 



comply less (which they do), or whether firms that provide services mostly to the government 
tend to comply less (which they do not). Somewhat surprisingly the number of tax inspections, a 
measure of government efforts to ensure compliance, is not significant. As for the control 
variables in the equation, older, medium and large, foreign-owned, and exporting firms have 
higher compliance rates than small, domestic, or non-exporting firms. These results suggest that 
small firms are not necessarily in a worse position when it comes to bribe payments (see Tables 
1 and 2), but they do circumvent regulations more successfblly than larger firms. 

VI. Conclusions 

In Chapter 2, we identified corruption as one of the main issues affecting firm performance in 
Latin America. In this Chapter we have asked: what drives corruption? To answer this question 
we have discussed three hypotheses that may explain the mechanism operating behind 
corruption, and estimated an encompassing econometric model that allows to capture aspects 
related to the control rights hypothesis (where regulations give public officials extensive 
discretionary power to extract bribes from firms), the bargaining hypothesis (where more 
profitable firms have more incentive to pay bribes), and the "grease the wheels" hypothesis 
(where firms have incentives to bribe officials to perhaps skip regulation or secure a contract). 

Our analysis finds evidence for the first and the third of these hypotheses but much less for the 
second, with the exception perhaps of small f m s .  Also we find evidence in support of our 
hypothesis that the country's general attitude towards corruption is a strong determinant of the 
incidence of bribes. 

What should be done about it fiom a policy perspective? To address the control rights hypothesis 
corroborated in our analysis, the regulatory framework should be simplified and improved from 
an administrative point of view, and that as described above, one would expect the prevalence of 
bribes to decline. Critical elements and instruments to simplify the regulatory framework are: 
creating a unit with the mandate to simplify and eliminate unnecessary procedures; limiting as 
much as it is possible discretionary powers of public servants; developing e-government, placing 
as much as possible procedures, permits, licenses and payments on line; implementing 
administrative silence procedures; passing Freedom of Information rights; mandating that all 
public procurement contracts be put on the web; having sequential (multiple) approvals of major 
public contracts-at least two different persons approving the contracts; setting up whistle blowers 
hot-lines; exemplary sanctions against public servants and firms caught on corruption acts. 

Similarly, to the extent that some firms may have incentives to "grease the wheels'' and take 
advantage over other firms, policy makers may consider reducing those incentives by increasing 
the costs of being corrupt for both public officials that accept graft and for firms that provide it. 
Reducing discretionary powers, multiple approvals, transparent contracts, systemic random 
audits and sizeable sanctions on both parties could have significant deterrent effects. Also an 
efficient judiciary branch seems particularly relevant in this context. 
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Chapter 5 

What are the determinants of financial 
access in Latin America? 

Inessa Love 

A well finctioning Jinancial system is an important 
component of the investment climate and hence of a growth 
and development strategy. Yet, there are very few studies 
have looked at Jinancial sector development @om the 
perspective of access to Jinancial services something that 
has leJt many questions unanswered. What are the 
determinants of access to credit? Which firms tend to lack 
access and hence would beneJit from targeted policies? 
What is the role played by the legal system in this context? 
How does Jinancial deepening affect access to financial 
services? 

I. Introduction 

Well functioning financial systems ameliorate the problems created by information and 
transaction costs and help allocate resources across space and time. Not surprisingly, a 
large number of studies have found a robust relationship between the level of financial 
development and long-run growth (Beck, Levine and Loayza ,2000; Loayza, Fajnzylber, 
and Calderdn, 2005). Financial development affects capital accumulation and 
technological innovation through at least five channels: by facilitating risk management, 
by reducing the costs of acquiring information about new investment opportunities, by 
simplifying corporate control over managers, by mobilizing savings and by facilitating 
exchanges and thus promoting specialization and innovation (Levine, 1997) 

Figure 1, Panel A presents regional ratios of domestic credit to the private sector to GDP 
in 1990 and 2004. Credit is an important link in the monetary transmission process since 
it finances production, consumption, and capital formation which in turn affect the 
overall level of economic activity. This figure indicates (i) that Latin America is well 
behind not only with respect to high income countries but also in comparison to all other 
regions of the developing world; and (ii) that unlike in other regions of the world, over 
the past one and a half decade credit to the private sector has declined in Latin America 
(as a percentage of GDP). 



Another financial indicator that suggests that the region has significant progress to make 
is the interest rate spread (i.e. the margin between rates paid on liabilities and received on 
assets). This is usually taken as a measure of the efficiency of the financial sector. Recall 
from chapter 1 (Figure 16) that in terms of financial deepening Latin America was well 
behind other developing regions. This is also evident from Figure 1, where we present 
another financial indicator: the difference between lending and deposit interest rates. This 
Figure indicates that only Sub-Saharan Africa has spreads above those found in Latin 
America which are close to 8 percent. 

Figure 1. Interest rate spreads (lending minus deposit) 

l4 1 
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Source: WDZ 

In this section we provide new evidence on the extent of firms' access to financial 
services in LAC region and the relationships between access and selected policy-relevant 
variables. First, we explore the determinants of access by firms in the Enterprise Surveys 
sample, with a special focus on differences in access by small and medium enterprises. 
This section helps us to understand which types of firms lack access to financial services 
and thus might benefit from specially-designed policies. 

Second, we study the relationship between quality of courts and access to financial 
services. The effectiveness of courts is an important ingredient in the hnctioning of the 
legal system, which has been proven to have a crucial impact on the level of financial 
development and financial access (see La Porta, Lopez-de-Silanes, Shleifer, and Vishny 
1997, 1998; Beck, Demirgiig-Kunt, and Levine, 2003, 2005). We assume that courts 
within the region have similar level of quality and that the effectiveness of the regional 
courts is most relevant for firms located in that region. Using the Enterprise Surveys data 
we construct indicators of court effectiveness at the regional level. We create several 
objective indicators of court quality (including percent of disputes that use courts, percent 
of judgments made and percent of resolutions enforced) and several subjective measures 
based on respondent's perceptions of court quality (such as whether courts are quick, fair, 
affordable and enforceable). 

Third, we study how changes in aggregate measures of financial sector development 
affect firms' access to finance, and how that effect varies with firm size and other firm 
characteristics. It is important to know whether aggregate financial development 



translates into improved firm access and whether these improvements are equally 
available to firms of different sizes. From Enterprise Surveys data we are able to 
construct country-year panel of loan characteristics (such as maturity of the loan, percent 
"over-collateralization," type of collateral used, type of institution granting the loan, and 
the value of the loan). We also construct a similar panel with percent of enterprise startup 
funds coming from commercial and state banks. We then relate aggregate measures of 
financial development (as measured by standard indicators, like domestic credit over 
GDP) to specific loan characteristics and startup hnds  and test whether that effect varies 
according to firm size. 

There are no prior study that we are aware of that looked at the relationship between 
aggregate level of financial development, as measured by standard indicators of financial 
development (such as private credit to GDP) and the loan characteristics. This was due to 
lack of available data. The uniqueness of this dataset is the data on loan characteristics for 
the most recent loan that include the year of the loan. This allows us to construct a panel 
of loan characteristics and correlate it with aggregate measures of financial development. 

Finally, we consider a relationship between informality and access to finance. We test 
whether those firms that are formally registered at the start of their business are more 
likely to have higher percents of bank finance coming from commercial or state banks 
and whether or not this effect varies with the size of the firm at the start of its business. 

11. Data 

Unless otherwise specified, all data used in this chapter is obtained from the latest wave 
of Enterprise Surveys. Below we describe several groups of variables used for analysis in 
this chapter. 

II. 1 Access Variables for Cross-sectional anabsis 

We focus our analysis of access on six main measures described below: 

Checking - an indicator variable which equals to one if the enterprise has a 
checking account. 

Credit - an indicator variable which equals to one if the enterprise has either 
overdraft, loan, line of credit, or any bank financing for working capital or 
investment. This measure indicates whether the firm has any credit products. It is 
complemented by the Depth measure, described below which indicates how many 
different credit products a firm has. 

Unconstrained - an indicator variable for those that are not constrained (i.e. it is a 
reverse of the constrained), where Constrained is defined as an indicator variable 
which equals to one if one of the two conditions are satisfied: 1) the firm has 



applied for a loan but has been rejected57 or 2) the firm has not applied for a loan 
for reasons other than "don't need a loan." In other words, we consider those who 
need a loan and don't apply to be constrained. 

Access index - a categorical variable equal to the sum of Checking, Credit and 
Unconstrained. This variable captures a combination of the three measures of 
access and it ranges from zero for those with no checking account, no credit and a 
zero value for unconstrained, to a value of 3 for those with a checking account, 
some credit and reports being unconstrained. Higher numbers indicate more 
access. 

Depth - a categorical variable that contains a count of how many credit products a 
fm reports - one point is added for each of the following: overdrafi, loan or line 
of credit,s8 bank financing for working capital, bank financing for investment, and 
issuance of stock. The Depth complements the Credit measure, as the later 
measures if there is any access and the fonner measures the depth of access - i.e. 
i.e. in how many different financial products the firm uses. The Depth ranges 
from zero to 5. 

Access Obstacle - an indicator variable which equals to one if the firm reports 
access to finance as one of the three major obstacles to doing business. This is a 
subjective measure of access in a sense that it reports respondent's perceptions of 
the severity of access obstacle, while previously discussed measures capture more 
of an objective dimension of access. 

As with any study of access, it is important to distinguish the usage of financial products 
and the access to financial products. The usage shows whether or not the enterprises use 
any of the financial products. The usage is easy to measure and three of the measures 
described above capture the usage of financial products - Checking, Credit and Depth. It 
is a useful measure as it may proxy for how much access to finance a firm has. 

However usage measures have an important drawback - they present the equilibrium 
outcome of the supply and demand for funds. It is ofien assumed that lack of use for 
financial products signify problems with supply of finance. However, there may be firms 
that don't use financial products because they don't have any need for it - i.e. they have 
no demand for financial products. This could happen for several reasons - one is lack of 
profitable growth opportunities that would require additional financing, or perhaps 
unwillingness to grow as could be a case for subsistence-type enterprises which choose to 
stay small and self-financed. It could also be lack of financial literacy. So lack of use may 
have a number of reasons and each reason would imply a different policy intervention. 

Access, on the other side, should measure whether firms that have a demand for financial 
products are able to obtain them. This is a simplified definition as it abstracts from the 
pricing of financial products, which would require a structural model to estimate. Firms 

57 We consider firm to be constrained if it has been rejected at least once. 
58 The data does not allow us to separate loans 60m lines of credit as they are grouped in the same question. 



that have a demand for financing but are not able to obtain it should be considered 
financially constrained. Such measure would point out to the problems with supply. 

Our data allows us to construct two crude measures of access. The first one is the 
measure of whether the firm is Constrained or Unconstrained. These measures capture 
whether or not the firms that have demand are able to obtain loans. It's crude because it is 
an indicator variable and therefore does not allow us to distinguish between the degrees 
of being constrained (i.e. the severity of financial constraints). In addition, this measure 
uses self-reported reasons for lack of loan applications and all those that say they don't 
need a loan are classified as unconstrained. So the demand is not based on sound 
financial calculations of whether this firm indeed has profitable growth opportunities that 
would deliver a rate of return over and above the costs of financing. 

Another measure of access we use is the Access Obstacle - the self-reported measure of 
the severity of access obstacles. In evaluating the obstacle the respondents are likely to 
consider their demand for funds and match it against their supply of funds. So this 
measure is likely to take the demand side into consideration. However, there is a different 
problem with self-reported measures, as they clearly are perceptions of the person 
answering the questions. Even if the respondent is the right person, well-versed in the 
financial status of the firm, their incentives and even their mood on the day of the survey 
would affect their reported answers. For example, more pessimistic respondents would 
report higher obstacles and respondents who imagine that their self-reported constraints 
may lead to favored access (such as directed credit) in the future are likely to overstate 
their constraints. Among several possible measures of access obstacle available we 
selected the one that may be least affected by the "pessimism" of the respondent - the 
pessimism is less likely to play into the measure that captures the top three  obstacle^.'^ 

Finally, our aggregated Access Index captures elements of usage and access into one 
variable. While this is also a crude measure (subject to all the caveats discussed above) it 
maybe a useful summary for the extent of access. We focus our attention on this 
summary measure. 

To increase readability, in the rest of the paper we often refer to all measures described in 
this section as access indicators, but the caveats discussed above should be kept in mind 
while interpreting the results. 

11.2 Court Quality Measures 

To study the relationship between access and Court Quality we create several court 
quality measures. We group them into objective and subjective court measures. The 
Objective Court measure is a simple average of the following three variables: 

Court Usage - Percent of firms that used court to resolve conflict, out of those that 
had any payment disputes in the last 2 years. 

59 Although the access measure reported is preferred, the results on other access measures are qualitatively 
similar. 



Court Judgment Made - Percent of firms (out of those that used courts) that 
received a judgment on their case. 

Court Enforced - Percent of firms (our of those that judgments was made) that got 
their judgment enforces. 

Higher numbers for Objective Court index would indicate that courts are more likely to 
be used for resolving the conflicts, courts are more likely to reach a decision and 
decisions are more likely to be enforced. These are the qualities expected from a well- 
functioning court system.60 

However, these measures are not without their drawbacks. For example, the fact that the 
courts are widely used for dispute resolution may imply that courts are cost-effective in 
resolving these types of conflicts. Presumably, if the courts are ineffective, nobody would 
use them, so in this case higher usage would proxy for higher quality of the courts. It's 
important to note that we only construct the percent of court usage for those f m s  that 
indicated that they have had a dispute with their client over payments owned to it6' On 
the other side higher court usage for dispute resolution may indicate lack of alternative 
formal resolution mechanisms (for example such as out of court mediation or arbitration). 
Similarly, the question on judgment reached is limited in a sense that we don't know if 
the judgment was fair and impartial. For example, high enforcement rates of ineffective 
or unfair judgments are not necessarily a good thing. Despite these potential drawbacks, 
these measures are still useful as a first approximation of court quality relevant to our 
firms. 

We also use subjective assessments of the court quality. In the survey, the respondents 
were asked to rate the court quality based on several dimensions with categorical ratings 
which range from 1 to 4, with higher measures indicating better quality. To increase the 
validity of individual's court quality assessments, we only use data from respondents who 
have used the courts to resolve a dispute in the past two years. We assume that 
assessments from people with actual experience with the courts would have less noise. 
However the results are very similar if we use all respondents in the analysis. The 

60 The length of time the court takes to reach and enforce decisions is also a useful measure of court 
quality. However, in our dataset we only observe the length of time for those cases that actually made the 
judgment and for those cases that are actually enforced. So this measure is conditional on court making a 
judgment and if the courts are not used or have not made a judgment, the data is missing. Because it is not 
clear how to impute the length (for judgment and its enforcement) for those cases that have not used courts, 
have not made a judgment or have not enforced it, we do not create these aggregates for our country-region 
sample. 

The exact survey question is worded as follows: "In the last two years, did this establishment have a 
dispute with clients over payments owned to it, in which the establishment had to engage a third party such 
as arbiters, collecting agency or judicial system." The indicator of court usage comes form the survey 
question "In reference to this payment dispute, was the court system used to resolve it?" The wording of the 
survey questionnaire assumes only one dispute, it's not clear how a firm would reply if there were more 
than one dispute and some of them were resolved in court and some were not. 



Subjective Court measure is an average of the following four measures (the titles are self- 
explanatory): Court Fair, Court Quick, Court Afordable, and Court Enforceable. 
To increase the degrees of freedom, these measures are averaged for each country-region 
pair.62 We have only 8 countries but 28 country-region pairs with available data. To 
reduce noise, we do not use data from country-region pairs that have less than 5 
observations for each variable. It is plausible that the court quality in the region where the 
firm is located is more relevant to the firm than the overall court quality in the country. In 
addition, country-regional measure, which combines the answers from a number of firms, 
is unlikely to be endogenous to each firm (the issue of endogeneity is discussed in more 
depth in relevant regression analysis section). 

11.3 Time- Varying Loan Characteristics, Startup Capital and Registration 

To study the relationship between the aggregate level of financial development and firm 
access we create several time-varying measures of access. The survey asked for a number 
of characteristics of the most recent loan, including the date of the loan. This set of 
questions allows us to aggregate the loan characteristics across time, based on the date of 
the loan. Thus, a short time-varying panel of loan characteristics is created, even though 
the original data is cross-sectional. The following loan characteristics are available: 

Maturity (mean and median) is the loan maturity. 

Loan to Sales (mean and median) is the ratio of loan amount to firm's sales. 
However, we don't have the sales data for the same year as the year of the loan, 
so this measure is very noisy.63 

Collateral Dummy is an indicator variable for whether or not collateral was 
required. 

Percent Collateral (mean and median) is percent of collateral to loan amount. 

Type ofCollatera1- indicator variables for whether or not each type of collateral 
was used by the firm (more than one type is frequently used): 

o Land and Buildings 
o Machinery and Equipment 
o Receivables and Inventory 
o Personal Assets of the Owner. 
o Movable Assets - a dummy that equals to one if either machinery and 

equipment or receivables and Inventory dummies are equal to one. 

- 

62 In the case of courts, we do not use weights and instead we rely on sample averages. Recall from chapter 
2 that this is equivalent to assuming IV estimation with instrument the regional average. 
63 AS an attempt to improve this measure, we used adjusted sales, constructed as follows: we used sales 
from 3 years ago for loans issued 3 or more years in the past and the average sales (i.e. the average of 
current sales and sales 3 years ago) for loans issued 2 years in the past and we sued current sales for loans 
issued in the current year or the previous year. This measure has more missing data relative to using current 
sales. Both measures (using the adjusted sales or current sales) produce similar results. 



Type of Bank that issued the loan. Three types are distinguished: 
o Commercial Bank 
o State Bank 
o NBFI (i.e. Non Bank Financial Institution). 

These data are limited in their scope because they only give us a few selected measures of 
loan characteristics for the sub-small sample of firms that have a loan at a time of the 
survey. Unfortunately, we don't have any data on the usage or access to financial services 
overtime (i.e. such as how many firms have access to finance in each year). However, 
these data are unique in a sense that they produce time-varying measures of loan 
characteristics for each country, which has not been explored in the past. The panel, 
however, is relatively short, with only about 5 years of data per country. 

We create two additional time-varying financial indicators based on the questions that 
refer to firm financing at the start of the business: Start Commercial measures the percent 
of startup funds that came from commercial bank and Start State measures percent of 
startup funds that came from state bank. These are the only two financial indicators 
available at the start of the firm. We average these percents across country and time and 
obtain a fairly long panel, often going back to 30 years or more. 

Finally, to study the relationship between access and informality we create proportion of 
firms that were registered at the start of the business - Start Registered. We know the 
date of the business registration, which allows us to create a time-varying panel of 
percent of firms that were registered at the start of their business in each country and each 
year. For comparison, we also create an indicator of whether the firm is currently 
registered, called Registered. This measure does not have time-variation. 

To reduce noisiness for all our time-varying measures we only use country-year averages 
that have at least 5 observations used to construct the average. This reduces the length of 
the panel; however, it still remains quite substantial for startup measures, with at least 10 
or more years per country. 

One obvious problem with these time aggregated measures is that in each year we have a 
different sample of firms that is used to construct country-year average. Because our 
interest is to construct country-varying averages of firm-specific loan characteristics, we 
want to make sure our averages are representative to the country's population.a Since our 
sample is not purely random, but was stratified, we use weights in generating country- 
year averages of firm characteristics. Our results are qualitatively similar if we don't use 
the weights. 

Recall fkom chapter 2 that if the sample is stratified the sample average will provide an inconsistent 
estimate of the mean. 
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11.4. Other Controls 

In our cross-sectional regressions we use a number of firm controls: 

Size Dummies: Small is defined for firms with less than 20 employees, Medium 
for those with between 20 and 99 employees, Large with 100 or more employees. 

Start Size Dummies - using same cutoffs as above we define size of firm at the 
start of the business. 

Firm Age - three categories are defined: 0-5 years old (very young firms), 6-10 
years old (medium age group) and over 10 years old (mature firms). 

Exporter- equals to one if firms is exporting at lest 5 percent of its output directly 
or indirectly. 

Foreign ownership - equals to one if firm has any foreign ownership. 

State ownership - equals to one if firm has any government ownership. 

Female - equals to one if the main owner is a female. 

LLC - equals to one if the firm has limited liability (this includes publicly listed 
and privately held shareholding companies, limited liability company by quotas 
and limited partnerships), and zero for sole proprietorships and partnerships with 
unlimited liability. 

CertiJied - equals to one if the firm has any certification. 

Subsidiary - equals to one if the establishment is a subsidiary of larger 
corporation. 

Own Land - equals to one if the firm has own land. 

Industry Dummies: The following industry dummies are defined: Food, Garments, 
Textile, Chemicals, Other Manufacturing, Retail, Other services, and 
Construction and Transport (which is omitted category in regressions). 
Sales in thousands USD. 

In court-quality regressions we use some additional country-regional controls: 

Internet Usage - country-regional average of percent of people who have email or 
website (c22). 

Wait for Government Service - country-regional average of (standardized) wait 
for electrical connection (c4), phone connection (c20) and land permit (g3). 



Number of power outages - country-regional average of the number of power 
outages in a year (c7). 

Government obstacle - country-regional average of the average of six obstacles of 
government functions: tax rates, tax administration, business licensing and 
permits, macroeconomic instability, political instability and corruption, (j30). 

Time spent with the government - country-regional average of the average of 
(standardized) management time spent dealing with government regulations (j2) 
and number of visits by tax officials (j4). 

Percent of sales or worvorce reported - country-regional average of the average 
percent of sales reported (j8) and average percent of workers reported (j9). 

Average Corruption Obstacle - country-regional average of corruption obstacle 
(j30f). 

Index of Bribes - country-regional average of the index of bribery, constructed as 
the average of (standardized): Number of bribes (count of the number of positive 
responses to questions c5, c21, g, j5, j12, j15), perception whether the bribes are 
common (jlb) and whether the expected amount of bribe is known (j7a). 

In time-series regressions we use several country-time controls: 

Financial Development, defined as the ratio of private credit to GDP is the main 
measure of the overall level of financial development. 

GDPper capita controls for the overall level of economic development. 

GDP is the level of GDP in real USD, which controls for the overall 
macroeconomic conditions in a country in each given year. 

These measures are obtained from WDI. 

111. Descriptive Statistics 

III. 1 Access Variables for Cross-Sectional Analysis 

Table 1 presents descriptive statistics of our main measures of access and Figure 2 
presents these data in graphical form. All measures show a monotonic increase in usage 
and access with size - medium firms have more access than small firms and large firms 
are better off than medium firms. Only 60 percent of small firms have any credit 
products, while 80 percent of large firms do. The measure of depth is also higher for large 
firms - small firms have on average about 1 credit product and large firms have close to 2 
products. Most firms in our sample do have checking accounts - 80 percent of small 



firms and 92 percent of large firms and surprisingly, most firms are unconstrained - 68 
percent of small firms report being unconstrained and 80 percent of large firms. 

The aggregate Access Index equals to 2.1 for small firms and 2.5 for large firms. The 
magnitude of the difference for different size groups is relatively small, however the 
difference between small firms and medium-large firms is statistically significant (at 1 
percent). In terms of subjective access obstacles, only about 27 percent of small firms and 
19 percent of large firms report access as one of the top three obstacles to the operation 
and growth of their business. 

These results present a picture of relatively good access to financial products in this 
sample. It's likely that for this sample of firms other obstacles maybe more binding than 
access to finance. In addition, the differences between small, medium and large firms are 
not very large, even though there is clearly is a monotonic relationship between size and 
access. 

Among different countries we find that Mexico scores low on all the objective indicators 
of access (Checking, Credit, Access Index and Depth), but surprisingly, firms in Mexico 
also report fairly low Access Obstacle. Uruguay is often second to Mexico on the low 
end, while Colombia and Peru score higher than their peers on Access Index and Depth. 

Table 2 reports correlations of these main access measures. The correlations are quite 
intuitive and not surprising. Firms that have Checking account are also more likely to 
have Credit. Firms are more likely to be classified as Unconstrained if they have 
Checking or Credit or higher Depth. Interestingly, the access obstacle is only related to 
the measure of Unconstrained - those that are classified as unconstrained report lower 
access obstacle. However, subjective access obstacles are not related with checking or 
Credit and the correlation is even reverse (but quite small) with the Depth. 
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Table 1. Descriptive Statistics for Cross-Sectional Access Measures 
Panel A. Descriptive Statistics by Firm Size 

Variable All Firms Small Medium Large 
Checking 85% 80% 90% 92% 
Credit 68% 60% 75% 80% 
Unconstrained 72% 68% 74% 80% 
Access Obstacle 25% 27% 24% 19% 
Access Index 2.2 2.1 2.4 2.5 
Depth 1.5 1.2 1.8 1.9 
Overdraft 58% 48% 66% 71% 
Line of credit or loan 47% 37% 5 5% 59% 
Bank finance for working capital 14% 11% 16% 17% 
Bank f i c e  for investment 19% 15% 23% 21% 
Issued stock 1 % 1 % 2% 2% 
Applied for a loan 37% 3 1% 42% 46% 
Did not need a loan 65% 63% 65% 74% 
Rejected 15% 18% 12% 11% 

Panel B. Descriptive Statistics by Country 
Variable All ARG BOL COL MEX PAN PER PRY URY 
Checking 85% 98% 92% 97% 55% 98% 94% 86% 87% 
Credit 68% 76% 72% 90% 27% 79% 8 8% 77% 70% 
Unconstrained 72% 63% 68% 78% 71% 84% 79% 75% 64% 
Access Obstacle 25% 32% 27% 32% 17% 10% 20% 35% 25% 
Access Index 2.2 2.4 2.3 2.6 1.5 2.6 2.6 2.4 2.2 
Depth 1.5 1.5 1.6 2.4 0.4 1.8 2.4 1.5 1.4 
Overdraft 58% 71% 44% 86% 19% 64% 73% 64% 59% 
Line of credit or loan 47% 42% 55% 68% 12% 57% 70% 47% 53% 
Bank finance for working capital 14% 9% 19% 23% 3% 23% 28% 9% 8% 
Bank finance for investment 19% 5% 21% 34% 8% 29% 41% 9% 14% 
Issued stock 1% 2% 2% 1% 1 % 2% 1% 2% 1 % 
Applied for a loan 37% 36% 41% 62% 11% 33% 63% 39% 31% 
Did not need a loan 65% 53% 59% 67% 71% 80% 61% 65% 55% 
Rejected 15% 18% 18% 15% 29% 7% 10% 7% 1 4% 



Table 2. Correlations of Cross-Sectional Access Measures 

Checking 
Access 

Credit Unconstrained 
Obstacle 

Access Index Depth 

Checking 1 

Credit 0.42* 1 
Unconstrained 0.04* 0.17* 1 
Access Obstacle 0.01 0.02 -0.26* 1 
Access Index 0.65* 0.79* 0.62* -0.1 2* 1 
Depth 0.35* 0.76* 0.22* 0.04* 0.66* 1 

111.2 Time- Varying Loan Characteristics, Startup Capital and Registration 

Table 3 presents descriptive statistics for time-varying measures. We see that on average 
all types of firms have loans of about the same maturity, while the median maturity is 
much longer for smaller firms. Loans to sales ratios are also larger for small firms. This 
could be because large firms have more than one loan (and our data on loan 
characteristics refer to the most recent loan). So the latest loan for a large firm could be 
relatively small (because it is incrementally adding to the existing stock of loans) and of 
shorter maturity. For smaller firms the most recent loan is more likely to be the only loan, 
and hence it has longer maturity and larger size, relative to sales. Unfortunately we don't 
have any data to confirm or dispute this argument. We revisit this finding in regression 
analysis. 

We see that about 66 percent of all firms are asked to post collateral and there is no 
variation in this variable by firm size. It appears that the banks have the same collateral 
rules for firms of different sizes. There is also not much variation in amount of collateral 
relative to loan, although small and medium f m s  post slightly more collateral on 
average than large firms do and the median for all firm sizes is 100 percent, as it should 
be. 

In terms of types of collateral, we observe that smaller firms are less likely to use 
machinery and equipment, and inventory and receivables as collateral than larger firms 
and hence the movable assets, which represent a sum of these two categories has 
significant variation by size. Smaller firms are slightly more likely to use personal assets 
as collateral. 



Table 3. Descriptive Statistics for Time-varying measures 
A11 Firms Small Medium Large Argentina Bolivia Colombia Mexico Panama Paraguay Peru Uruguay 

Maturity (Mean) 31 33 29 32 31 46 29 23 45 21 23 34 
Maturity (Median) 24 24 18 12 18 36 24 18 24 12 12 18 
Loan to Sales (Mean) 0.14 0.17 0.12 0.1 0.07 0.31 0.09 0.13 0.24 0.12 0.13 0.15 
Loan to Sales (Median) 0.06 0.08 0.05 0.04 0.03 0.18 0.05 0.06 0.13 0.06 0.05 0.07 
Collateral Dummy 0.66 0.66 0.66 0.64 0.57 0.95 0.5 1 0.65 0.84 0.56 0.63 0.72 
Percent Collateral (Mean) 136 135 139 130 130 190 118 169 88 116 113 180 
Percent Collateral (Median) 100 100 100 100 100 200 100 1 50 100 100 100 127 
Collateral Types: 
Land and Buildings 0.48 0.44 0.5 0.49 0.37 0.74 0.26 0.45 0.57 0.49 0.56 0.33 
Machinery and Equipment 0.24 0.19 0.23 0.38 0.17 0.43 0.13 0.4 1 0.18 0.17 0.24 0.25 
Receivable and Inventory 0.1 0.07 0.1 1 0.14 0.12 0.1 1 0.08 0.1 1 0.06 0.09 0.14 0.09 
Personal Assets of the Owner 0.33 0.38 0.32 0.25 0.29 0.32 0.35 0.27 0.3 0.46 025 0.4 
Movable Assets 0.34 0.26 0.34 0.52 0.3 0.54 0.22 0.52 0.24 026 0.38 0.34 
Bank Type 
Commercial Bank 0.87 0.84 0.88 0.9 0.81 0.9 0.93 0.9 0.97 0.66 0.97 0.7 
State Bank 0.03 0.03 0.04 0.04 0.07 0 0.02 0.01 0.01 0.02 0 0.13 
NBFI 0.05 0.08 0.04 0.03 0.02 0.08 0.03 0.04 0 0.28 0.01 0.04 
Startup Finance and Registration 
Start Commercial 12.26 11.12 13.44 13.47 5.04 23.8 12.5 6.44 29.42 13.65 14.2 6.16 
Start State 1.77 1.42 1.95 2.56 2.55 1.34 0.55 0.98 2.92 2.9 0.87 3.63 
Start Registered 0.93 0.92 0.94 0.96 0.93 0.86 0.89 0.95 0.98 0.94 0.97 0.98 



Most loans in our sample are issued by Commercial Banks, with State bank capturing on 
average only about 3 percent of the total loans and NBFI capturing about 5 percent. 
Notice that small firms are more likely to have loan issued by NBFI - close to 8 percent 
of the small firms report a loan by NBFI, wile only 2.5 percent of large firms do. This is 
not surprising as many of the NBFIs are special-purpose organizations, often with 
mandates to serve smaller firms. It is surprising that there are no large differences in state 
bank loans by size - if anything, larger firms are more likely to have state loans than 
smaller firms (but the difference is minor). Commercial banks provide on average about 
12 percent of startup finance while state banks provide only about 2 percent. Smaller 
firms receive less startup capital from commercial and state banks alike. 

Figure 3 presents startup registrations by size and country along with the current 
registration. Somewhat surprisingly most firms in our sample have registered at the start 
of their business. Bolivia has the lowest percent of startup registrations, and even there 85 
percent of all firms register at the start, followed by Columbia with 89 percent. In the rest 
of countries over 90 percent of enterprises register at the start of their business. Almost 
all enterprises in our sample are currently registered, only in Mexico and Bolivia there 
are a few currently unregistered enterprises. 

Figure 3. Startup Registration by Size and Country 
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As discussed in the Data section, these measures are constructed on country-time level, 
and country-time-size level. Figure 4 presents a few selected graphs of the evolution of 
these measures over time, along with the aggregate Financial Development measure. Out 
time-series measures are clearly very noisy by construction -for each point on the graph 
different f m s  are used to construct the country-year average. However, some patterns 
could be seen, especially on the graphs for maturity which seems to follow Financial 
development. Other measures appear to be quite noisy, without much clear patters. Start 
State is most often zero (remember that this is the average of firms that started in that 
country-year) and Start Commercial does not seem to exhibit any clear patterns. Finally, 
Start Registered is most often one, except for Bolivia and Colombia, which show an 
increasing trend with more registrations in later years. 

Start registered .Registered 0 Skut registered .Registered 



Ill. 3 Court Quality Measures 

There is quite a bit of variation in objective court quality measures across the regions in 
each country, however, there is substantially less variation in subjective measures (see 
Table 4 and Figure 5). Mexico appears to be on the low side of the scale for both 
objective and subjective indicators. There is a relatively low correlation between 
objective and subjective measures of court quality (only about 0.16, see Panel B in Table 
4). This is due to the measure Court Quick, which is negatively correlated with objective 
court quality, while other subjective measures are positively correlated with objective 
court quality. 

Figure 6 presents our cross-sectional access measures plotted against categories of court 
quality indicators. For these figures the regions were grouped into high court quality 



(above the median) and low court quality (below the median). We observe that there is 
most of our access measures are higher in regions with higher objective court quality. In 
these regions firms are more likely to have a checking accounts, to have any credit and 
more depth (i.e. larger number of credit accounts), are more likely be unconstrained and 
therefore have a higher Access Index. However, there is no difference in subjective 
measures of Access Obstacle when it is plotted against objective court quality and there is 
no difference for our measure of Unconstrained. 

Interestingly, the difference in objective indicators of access when the sample is split on 
subjective court indicators is very small, almost not visible. The direction is the same as 
before, higher subjective court quality indicating better access, but the magnitude is 
negligible. 

Table 4. Descriptive Statistics for Court Quality Measures 
Panel A. Average Court Quality by Country-Region 

Country: Court Objective Court Subjective 
cow Court Co,lrt Court 

Court Court 
Court 

Objective Subjective 
Usage Judgment Enforced Court Court Fair Quick Affordable 

Enf'oneabl 
Region Made e 
Argentina 
Buen 0.64 1.9 0.77 0.42 0.73 1.8 1.22 2.34 2.17 
Cord 0.54 1.9 0.71 0.3 0.6 2.04 1.25 1.92 2.23 
Mend 0.67 1.9 0.65 0.38 1 2 1.32 2 2.21 
Rosa 0.56 1.8 0.81 0.29 0.57 2 1.13 1.97 2.17 

Cochab 0.49 1.9 0.65 0.33 
La Paz 
Santa 
Colombia 
Barra 
Bogot 
Cali 
Me&l 
ld!&Q 
Chihuah 
Coahuil 
Estado 
Jalisco 
Mexico 
Nwvo L 
Pwbla 
Veracm 
&g!gg 

Colon 0.42 1.8 0.33 0.5 1.6 1 2.2 2.4 
Panama 0.71 2 0.58 0.63 0.91 1.97 1.63 2.16 2.31 
r!maw! 
Asunc 0.66 1.5 0.72 0.46 0.8 1.4 1.19 1.88 1.64 
Centr 0.7 1.7 0.73 0.47 0.89 1.67 1.32 1.67 2.08 
&a! 
Arequipa 0.62 1.9 0.63 0.58 0.64 1.75 1.33 2.25 2.13 
Chiclayo 0.64 1.9 0.28 1 1.6 1 2.8 2.2 
Lima 0.66 1.7 0.73 0.62 0.64 1.59 1.21 2.16 1.84 
Lbww! 
Canelo 0.68 2.3 0.7 0.67 3.17 1.25 2.38 2.43 
Montev 0.71 2.2 0.73 0.63 0.78 2.6 1.24 2.34 2.5 
Mean 0.59 1.9 0.62 0.48 0.76 1.95 1.33 2.15 2.19 
Median 0.63 1.9 0.65 0.43 0.75 1.96 1.3 2.16 2.19 
Standard 
Deviation 0.12 0.2 0.15 0.19 0.15 0.38 0.18 0.3 0.23 



Table 4. Continued 
Panel B. Correlations for Court Quality Measures 

Court Court 
Court Court Court Judgment Court Court Court Enforceabl 

Obiective Subjective Usage Made Enforced Court Fair Quick Affordable e 
Court 
Objective 1 
Court 
Subjective 0.16; 1 

Court Usage 0.59; -0.13* 1 
Court 
Judgment 
Made 0.67; 0.26; 0.04; 1 
Court 
Enforced 0.71; 0.10* 0.03; 0.23; 1 
Court Fair 0.10; 0.88; -O.llt 0.19; 0.07; 1 

Court Quick -0.30; 0.38* -0.49; -0.21; 0.25; 0.26* 1 
Court 
Affordable 0.28; 0.61; 0.07* 0.46; -0.24* 0.31* -0.15* 1 
Court 
Enforceable 0.24; 0.92; -0.01; 0.21; 0.25; 0.77; 0.28; 0.51; 1 
Note: Stars indicate significance at 5 percent or better. 

Pigure 5. Court Objective and Court Subjective by Country -Region 
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111. 4 Other controls 

Table 5 presents descriptive statistics for firm-level controls, country-regional controls 
and country-year controls. Panel A presents firm-level controls broken down by size and 
Panel B presents the same controls by country. As all controls (except Sales in USD) are 
binary variables, we report the percent of each type of firm in our sample. Most of the 
firms in our sample are classified as mature - 74 percent are over 10 years old, and larger 
f m s  are older. There are only 10 percent of all firms have any foreign ownership and 20 
percent are exporters. Larger firms are more likely to have foreign ownership and be 
exporters. Most of the firms have limited liability, which is also related to size and about 
40 percent have female as the main owner (this number is slightly higher for smaller 
firms). Smaller f m s  are less likely to be a subsidiary of a large corporation, have 
certification or own land. However, within each industry the proportion of small, medium 
and large firms is about equal (because of the stratified sampling design). 

Panel B in Table 5 presents a break-down of types of firms by country. In all countries 
small and medium firms are overrepresented and on average small firms represent 50 
percent of our sample and large f m s  represent only 16 percent. The opposite is true for 
firm's age - the sample contains mostly mature firms. There is some variation among 
countries by the type of firms in the sample. 

In our sample Panama appears to have the highest level of financial development 
(measured as percent of private credit to GDP), while Argentina has the highest level of 
GDP per capita 





Table 5. Continued 
Panel B. Descriptive Statistics for Other controls by Country 

Variable All ARG BOL COL MEX PAN PRY PER URY 
Firm Characteristics: 
Size: Small 
Size: Medium 
Size: Large 
Firm Age: Young 
Finn Age: Medium 
Firm Age: Mature 
Exporter 
Foreign Ownership 
State Ownership 
Female 
LLC 
Certified 
Subsidiary 
Own Land 
Sales in USD (Mean) in '000. 1 
Sales in USD (Median) in '000. 
in dust^: 
Food 
Garment 13% 11% 20% 17% 11% 3% 9% 19?h 12% 
Textile 8% 11% 0% 15% 10% 0% 1% 6% 7% 
Chemicals 12% 6% 10% 16% 11% 2% 18% 13% 20% 
Other Manufacturing 19% 26% 17% 2% 35% 23% 29% 0% 6% 
Retail 15% 12% 20% 12% 8% 20% 21% 19% 20% 
Other Service 13% 16% 6% 15% 11% 21% 3% 20% 9% 
Construction and 6% 2% 8% 8% 2% 19% 5% 3% 7% 
Transportation 
Country-Year Controls: 
Financial Development 23% 10% 30% 19% 15% 77% 12% 18% 27% 
GDP per capita 4,442 8,096 1,061 2,174 6,172 4,408 1,377 2,319 6,269 
GDP level 146 314 10 99 63 6 14 8 65 22 
Country-Region Controls: 
Internet Usage 0.82 0.97 0.88 0.88 0.64 0.8 0.79 0.92 0.81 
Wait for Government -0.11 -0.01 -0.08 -0.11 -0.23 -0.23 0.02 0.01 -0.12 
Service* 
Number of power outages* 0 -0.09 -0.1 1 -0.18 0 0.74 0.42 -0.29 -0.28 
Government obstacle 1.94 2.38 2.01 1.89 1.88 1.35 1.78 2.12 1.94 
Time spent with the -0.01 0.06 0.06 0.05 0.14 -0.08 -0.29 -0.02 -0.31 
government* 
Percent of sales or workforce 80.15 83.31 76.74 83.73 77.33 67 78.45 87.64 85.92 
reported 
Average Corruption Obstacle 2.29 2.61 2.72 2.19 2.16 1.6 2.75 2.59 1.71 
Index of Bribes* -0.01 0.22 0.59 -0.6 -0.49 -0.31 2.26 -0.07 -0.76 

Note: Measures indicated with * are standardized to have mean zero and standard deviation of one. 

IV. Regression Results 

IV. 1 Access Indicators 

We start with cross-sectional analysis of Access Indicators using the following simple 
model: 



Here, Yi are the six main access measures described in section 2.1, Xi are firm controls 
described in section 2.4, a, are country fixed effects, i indexes individual firm 
observations, c indexes counties and r indexes regions. Because we later use this model 
to estimate the effect of court quality, which is measured on the country-regional level, 
we allow the errors to have an unspecified correlation within each country-region. The 
results for this model are similar if we cluster on country level. 

Table 6 reports these baseline results. One of the most significant and consistent findings 
is that small firms have less usage of financial products and less access than large firms 
do. Note that Large firms group is the omitted category here. Small firms are less likely 
to have checking account and any credit, they are more likely to be constrained and have 
fewer credit products (i.e. less depth). The aggregate Access Index is significantly lower 
for smaller f m s  and they are more likely to say access is one of the top 4 obstacles for 
their business (i.e. higher Access Obstacle). 

Medium firms are also different from large, but the differences are less pronounced than 
those observed for small firms - for several indices the significance is lower and the 
magnitude is half of the magnitude observed for small firms. We also find that younger 
firms have less access to financial services and report higher access obstacles. 

Among other controls, we find: 

Subsidiaries of larger corporations have more access and report lower access 
obstacles. 
Foreign firms have less number of credit accounts, but they report lower obstacles. 
There is no difference in access indicators for firms owned by females. 
Firms with certified products have more checking accounts, but no significant 
difference for other access characteristics. 
Exporters are more likely to have a checking account and any credit, but are also 
slightly likely to be more constrained (significant only at 15 percent) and they 
report higher Access Obstacle. Perhaps their need for finance exceeds their usage of 
funds. 
Firms with owned land, audited financial statements and limited liability (i.e. LLC) 
have more access to finance (although there is some variation for individual indices, 
the results for Access Index and Depth are all significant). 
Among different industries we find that Garments and Food products have less 
access (the results for Garments are more significant), while not much consistent 
difference is observed for other industries. 
Among different countries, we find that Colombia, Panama and Peru score higher 
than the rest of the countries, i.e. they have most access, Bolivia (the omitted 
category) falls in the middle and Mexico is on the lower end for objective measures 
of access, but scores lower Access Obstacle. 



I K  2. Court Quality and Access 

To study the relationship between court quality and access, we append model (1) with 
indicators of court quality: 

As before, x are the six main access measures described in section 2.1, is a vector of 
firm controls described in section 2.4, and Courtcr is one of the court quality indicators 
described in section 2.3. Because our main variable of interest is measured on country- 
region level, we do not include country dummies in this model (to preserve the degrees of 
freedom). However, to reduce the likelihood that our court measures simply proxy for the 
overall level of development, we include GDP per capita as a control. Unfortunately, we 
only have GDP per capita data on the country-level, while our court quality data is on the 
country-region level. So it is not a perfect control. Therefore, we also test the robustness 
of our results using a variety of country-regional measures constructed from the 
Enterprise Surveys. As before, we allow the errors to have an unspecified correlation 
within each country-region. 

We note here that our country-regional court quality variables represent the court quality 
in the country-region estimated using the firms in our sample. Therefore it is a relevant 
measure of the court quality faced by firms in our sample. Thus, even though the sample 
is not purely random (i.e. it is stratified), we decided not to use weights for calculating 
country-regional averages of court quality because weights would make the measures to 
be representative of the population, while the regression would be representative of our 
sample. In our approach both - the regression and the country-regional averages are un- 
weighted and thus represent the sample results. 



Table 6. Baseline Regressions of Cross-sectional Access Measures 
1 2 3 4 5 6 

- 

Unconstrai Access Access 
Checking Credit ned 

index Depth Obstacle 
Size: Small -0.41 -0.72 -0.36 -0.6 -0.7 0.1 1 

Size: Medium 

Age: 0-5 years 

Age: 6-9 years 

Subsidiary 

Foreign ownership 

Female owned 

Certified 

Exporter 

Own Land 

Audited 

LLC 

Argentina 

Colombia 

Mexico 

Panama 

Peru 

Paraguay 

Observations 
Pseudo R2 

[O,OO]*** 
-0.05 
[0.48] 
-0.05 
[0.63] 
-0.2 

[0.01]** 
0.22 

[0.03)** 
0.28 

[O. 191 
0.01 

[0.90] 
0.43 

[0.01]*** 
0.29 

[O.OO]*** 
0.18 

[O.OO]*** 
0.14 

[O. 191 
0.3 

[O.OO]*** 
0.65 

[O.OO]*** 
0.68 

[O.OO]*** 
-1.33 

[O.OO]*** 
0.67 

[O.OO]*** 
0.16 

[0.02]** 
-0.26 

[O.OO]*** 
-0.21 

[O.OO]*** 
6005 
0.32 

N clusters 2 8 
Note: Industry dummies are included. 

[O.OO]*** 
-0.17 

[0.02]** 
-0.04 
[0.57] 
-0.1 

[O. 121 
0.15 

[O.OO]*** 
0.05 

[0.55] 
0.03 

[0.47] 
0.08 

[0.25] 
-0.09 
[O. 151 
0.06 

[0.16] 
0.1 

[0.12] 
0.04 

[0.39] 
-0.17 

[0.04]** 
0.38 

[O.OO]*** 
0.18 

[0.12] 
0.5 

[O.OO]*** 
0.38 

[O.OO]*** 
0.3 1 

[O.OO]*** 
-0.07 
[0.40] 
5873 
0.04 
28 

[O.OO]*** 
-0.25 

[O.OO]*** 
-0.05 
[0.27] 
-0.07 

[0.08]* 
0.06 

[O. 151 
-0.2 1 

[O.OO]*** 
0.03 

[0.25] 
0.07 

[0.27] 
0.2 

[O.OO]*** 
0.15 

[O.OO]*** 
0.27 

[O.OO]*** 
0.08 

[O. 161 
-0.2 

[O.OO]*** 
0.76 

[O.OO]*** 
-1.27 

[O.OO]*** 
0.15 

[O.OO]*** 
0.7 

[O.OO]*** 
0.03 

[0.27] 
-0.1 

[0.03]** 
6025 
0.14 
28 

[0.07]* 
0.03 

[0.55] 
0.13 

[0.01]*** 
0.18 

[O.OO]*** 
-0.17 

[O.OO]*** 
-0.32 

[O.OO]*** 
-0.02 
[0.63] 
-0.06 
[0.26] 

0.1 
[O.OO]*** 

-0.07 
[O. 171 
0.04 

[0.50] 
-0.04 
[0.60] 
0.13 

[0.04]** 
0.05 

[0.52] 
-0.39 

[O.OO]*** 
-0.64 

[O.OO]*** 
-0.23 

[O.OO]*** 
0.23 

[O.OO]*** 
-0.05 
[0.48] 
5947 
0.05 
28 



Table 7. Access and Court quality 
1 2 3 4 5 6 

Unconstrain Access Access 
Checking Credit Depth 

ed index Obstacle 
Court Objective 0.38 0.46 -0.1 0.29 0.34 0.13 

[0.01]*** [O.OO]*** [O.ll]a [0.00]*** [0.01]*** [0.12]a 
Court Usage 0.37 0.34 -0.14 0.21 0.24 0.15 

[O.OO]*** [O.OO]*** [O.OO]*** [O.OO]*** [O.OO]*** [O.OO]*** 
Court Judgment Made 0.19 0.25 0.04 0.18 0.24 -0.01 

[0.03]** [O.OO]*** [0.49] [O.OO]*** [O.OO]*** [0.87] 
Court Enforced -0.02 0.07 0.01 0.04 0 -0.01 

[0.94] [0.64] [0.77] [O. 761 [0.97] [0.92] 

Court Subjective 0.18 
[0.01]** 

Court Fair 0.02 
[0.89] 

Court Quick -0.19 
[0.12]a 

Court Affordable 0.33 
[O.OO]*** 

Court Enforceable 0.26 

0.19 
[O.OO]*** 

0.1 
[0.37] 
-0.18 
[O. 1 l]a 
0.28 

[O.OO]*** 
0.26 

0.19 
[O.OO] *** 
0.12 
[O. 151 
-0.09 
10.321 
0.3 

[O.OO]*** 
0.22 

[0.01]** [0.01]*** [0.41] [O.OO]*** [0.01]*** [0.95] 
Note: Each cell reports the results from a separate regression with the same controls as in Table 6, except 
Country dummies, which are replaced with GDP Per Capita (country-level) as control. 

Table 7 presents the results from estimating this model separately for each of the court 
quality measures. Note that each cell in the table corresponds to one regression. Similar 
to results obtained in the descriptive analysis, we find that objective measures of court 
quality are strongly correlated with access indicators. All access indicators respond to 
court quality, except the measure of unconstrained, which is a weak measure to start with 
and is marginally negative. Among the individual indicators, we find that Court Usage 
and Court Judgment Made have a significant positive influence on access indicators 
(again, except Unconstrained), however the percent of judgments enforced, Court 
Enforced, does not seem to matter. This could be due to lower variation in the 
enforcement rates and some missing data as not all regions have enforcement data. Note 
that we only observe enforcement rate if the respondent says they have used court and 
that the court has made the judgment - this explains a significant number of missing data 
for Court Enforced. The average enforcement rate is about 75 percent, while the average 
judgment made rate is only about 50 percent, while the average court usage rate is only 
25 percent. 

The subjective measures of court quality perceptions are also positively related to access, 
especially the measures of Court Affordable and Court Enforceable. Court Fair is not 
significant and Court Quick is even negative (expect for Unconstrained). The aggregate 
Subjective Court index is significantly related to access as well. 

For comparison purposes all court measures in Table 7 are standardized to have mean 
zero and standard deviation of one. This makes the magnitude comparison much simpler. 



We note that Court Objective index has about twice as large effect in magnitude than 
Court Subjective. For example, one standard deviation improvement in Court Objective 
will increase the Access Index increases by about 0.3, and same increase in Court 
Subjective will increase Access Index only by 0.15. 

As in any study of access, it's important to be carehl in assigning the causality of the 
relationship between court quality and access. The reversed causality problem is more 
likely to affect the subjective measures of access. For example, firms with better access to 
finance are likely to give higher ratings on subjective court quality (because they are 
more optimistic overall, or because they may infer that since they have access, the courts 
are hnctioning well). The potential for reverse causality is less obvious in the objective 
court indicators. For example, it's not obvious why firms with access to finance would be 
more likely to use courts for resolving the disputes over payments with their clients.65 In 
any case, since we use country-regional averages of court quality, the endogeneity 
problem should be mitigated somewhat - for each individual firm the country-regional 
average is unlikely to bias the coefficients. We also note that while our approach was to 
use country-regional averages of court quality as regressors, this approach is numerically 
equivalent to using country-regional averages as instruments in 2SLS framework (see 
Chapter 2 for details and calculations). 

65 Firms with access to finance could potentially have more disputes with their clients because they are 
more likely to extend trade credit to their clients (i.e. accounts receivables). However, here our measures of 
court usage are only calculated among the firms that have had a dispute with their clients. Among these 
firms it is not clear why access to finance may lead to higher proportion of court usage. 







Table 8 reports a number robustness tests for Objective Court and Subjective Court 
indices. Only the Access Index is reported as an aggregate measure of access, since it 
represents an aggregate of the three other measures (Checking, Credit and 
Unconstrained). The results are similar for individual measures as well. We find that the 
Court Objective index is robust to inclusion of a number of country-regional control 
variables, described in section 2.4. The only variable that has some effect on the Court 
Objective index is the average usage of internet - the court objective index looses some 
of its significance - it is only significant at 13 percent when internet usage is added to the 
regression. The Court Subjective index remains significant with inclusion of any of our 
control variables. The internet usage measure is likely to capture the quality of 
telecommunication network, which is clearly an important ingredient for financial access. 
Note that country-level GDP per capita is included in all of these regressions.66 

It is not clear a priori whether court quality would have the same affect on financial 
access for f m s  of different size. On one side larger firms are more stable, more 
transparent and are likely to have a history and a reputation at stake. For these firms court 
quality maybe less important as a determinant of their access, because they are less likely 
to fail and require court intervention. On the other side, for smaller firms there maybe 
significant fixed costs of using courts and thus disputes involving small f m s  are less 
likely to rely on courts. We explore the relationship between court quality and size of 
firms by adding interactions of Small dummy and Medium dummy with a court quality 
indicator to model (2). 

Table 9 presents the results. We find some evidence that smaller firms derive less benefit 
from court quality than larger firms - the interaction of Court Objective and Small 
Dummy is negative for Credit, Access index and Depth. The coefficient magnitude 
implies that the benefit of court quality is for small firms is half of the benefit for large 
firms as the interaction is about half the size of the coefficient on Court Objective. For 
example, for credit the Court objective coefficient is 0.7 while the interaction with Small 
Dummy equals -0.34, or about half the level coefficient. However, the results seem the 
opposite for a subjective measure of Access Obstacle - in countries-regions with higher 
court quality larger f m s  complain more of subjective access obstacles and smaller firms 
complain less than large firms. This is somewhat puzzling. 

the relationship between the objective court measures and financial access is largely 
unrelated to size - the interactions of Court Objective index and size dummies are 
insignificant for objective measures of access. The only significant interaction is with 
Access Obstacle, which is a perception of access. It appears that in country-regions with 
better court quality smaller firms report lower access obstacle, while large firms report 
higher access obstacle (even though the subjective indicators of access have improved). 
Since there is no difference in the effect of court quality on objective measures of access, 
we do not put much emphasis on this result. 

66 Surprisingly there is no correlation on the country level of GDP per capita and internet usage, so this 
measure does not seem to capture the overall level of development. 
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Table 9. Access, Court Quality and Size 

Unconstrai Access Access 
Checking Credit 

ned 
Depth 

index Obstacle 
Court Objective 0.46 0.70 -0.11 0.38 0.59 0.25 

[0.05]* [O.OO]*** [0.27] [O.OO]*** [O.OO]*** [O.OO]*** 
Court Objective * Small Dummy -0.12 -0.34 0.00 -0.14 -0.36 -0.16 

[0.52] [O.OO]*** [1.00] [0.07]* [O.OO]*** [0.01]*** 
Court Objective * Medium Dummy 0.00 -0.13 0.03 -0.03 -0.19 -0.07 

[0.98] [0.26] [0.71] [0.70] [0.06]* [0.36] 
Court Subjective 0.1 1 0.13 0.16 0.15 0.14 -0.03 

[0.46] [0.16] [0.01]*** [0.01]** [0.08]* [0.44] 
Court Subjective * Small Dummy 0.10 0.04 -0.13 0.00 0.04 -0.02 

[0.52] [0.56] [0.02]** [1.00] [0.59] [0.76] 
Court Subjective *Medium Dummy 0.04 0.10 -0.09 0.00 0.08 0.03 

[0.72] [0.09]* [0.01]** [0.98] [0.13] [0.44] 

The subjective measures of court quality are largely insignificant, except a surprising 
result for the measure of Unconstrained - it is positive for Court Subjective and negative 
for interactions of small and medium firms. So it appears that in country-regions with 
high ratings for Court Subjective only large firms report being less constrained (i.e. 
coefficient on Court Subjective captures the effect of court on large firms and it is 
positive) and for small and medium firms being constrained or not is unrelated to 
subjective measure of court quality (i.e. the interaction coefficients on Small and Medium 
almost exactly offset the positive effect of Court Subjective on large firms). 

In sum, we find that objective measures of court quality have a consistent positive effect 
on objective measures of access, i.e. checking account, credit use and depth (i.e. number 
of credit products). There is some suggestive evidence that court quality is more 
important for objective measures of access for large firms. The subjective measures of 
court quality are also positively related to access, but not all subjective measures perform 
the same - some measures (Court Afordable and Court Enforceable) indicating improved 
access and others (i.e. Court Quick) indicating reduced access, while Court Fair is not 
significant. 

IV. 3 Time-Series Analysis of Loan Characteristics 

In this section we study the relationship between Loan Characteristics and the aggregate 
level of Financial Development over time. We use the following model: 

In this model YCt is one of the time-varying loan characteristics variables described in 
section 2.2, Fin.Devct is a measure of Financial Development, and GDPcf the log level of 
GDP (in real USD), which captures the overall macroeconomic conditions in country c at 
time t. The Trend is a linear trend included to ensure that the results are not spuriously 
driven by a common trend. We estimate this model with country fixed effects, a , and 



with country clusters, which correct for any possible unspecified correlation of errors 
within each country. 

The results of estimating model (3) are presented in Table 10. We find that despite 
controlling for the overall macroeconomic conditions (measured by the log level of GDP) 
and a linear time trend, Financial Development is significant for several of the measures 
used. Specifically, we find that higher level off financial development is associated with 
increased mean and median maturity of loans and larger size of loans relative to sales 
(both mean and median are increasing). There is no relationship with the likelihood do 
use collateral or percent of collateral relative to the loan amount. 

Table 10. Time-series Loan Characteristics and Financial Development 
1 '3 1 A < L 7 Q a 1 n 
L L -I -, J " I " 1" 

Collateral: Collateral: 
Maturity Maturity LOan Collateral Percent 

Collateral: Collateral: 
Machinery Receivable 

Sales Sales Land and and Personal 
(mean) (median) Dummy Collateral s and 

(mean) (median) Eauipment Inventory Assets 

Financial 85.35 102.12 0.51 0.51 0.14 -46.61 0.67 -0.08 0.02 0.14 
Development [0.01]*** [0.03Im* [0.00]*** [0.00Im** [0.31] [0.31] [0.01]*** [0.75] [0.88] [0.80] 
GDP 39.87 10.56 -0.33 -0.15 0.34 33.19 0.25 0.69 -0.03 -0.27 

[0.16] [0.61] [0.33] [0.37] [0.40] [0.73] [0.74] [0.32] [0.78] [0.24] 
Trend -3.25 -1.99 0.00 0.00 -0.03 0.84 -0.02 -0.03 0.01 0.01 

[0.02]** 10.231 [0.54] [0.16] [0.O9lm [0.85] [0.431 [0.36] l0.281 [0.39] 
Oh. 45 44 37 37 52 44 46 46 46 46 
Goups 8 8 8 8 8 8 8 8 8 8 
R-squared 0.12 0.14 0.18 0.27 0.08 0.04 0.13 0.06 0.05 0.02 

In terms of types of collateral, we find that the use of land and buildings is increasing 
with higher levels of financial development. Surprisingly, there is no relationship 
between financial development and other types of collateral used. One would expect the 
usage of movable assets (especially receivables and inventories) to increase with the 
overall level of financial development, but this is not the case in our sample. 

Next we consider how the effect of financial development varies by firm size. We create 
aggregate measures of loan characteristics, Yctj, separately for three size categories - 
small, medium and large firms. In other words, we create average loan characteristics for 
each country-year-size combinations. So the modified model becomes: 

Yctj' a ,+ PI Fin.Deht +y G D P P C c t +  Trendt + P 2  Smallctj + P3 Mediumctj + 
P4 Smallctj * Fin. Dmct + ps Mediumctj * Fin. Dmct +cCtj (4) 

Here j indicates the firm size, and Small and Medium capture two size categories (while 
Large is omitted). The coefficients of interest are P 4  and Pj - the interaction of Financial 
Development and size. They capture the differential impact of Financial Development on 
loan characteristics of small and medium size firms, while will capture the effect of 
Financial Development on loan characteristics of large firms. 

The results of estimating model (4) are presented in Table 11. We find that while the 
interactions of size and mean maturity are not significant, we find that interaction with 



the median maturity is positive for small and medium sized f m s .  This suggests that the 
benefit of longer maturity is mainly occurring to small and medium firms. It is plausible 
that in country-years with lower levels of financial development large firms are able to 
obtain disproportionably longer maturity loans (relative to small and medium sized 
firms). As financial development improves, the small and medium firms can extend the 
maturity of their loans. 

Table 11. Time-series Loan Characteristics, Financial Development and Size 
1 2 3 4 5 6 7 8 9 10 

Collateral: Collateral: 
Maturity Maturity Loan Loan to Collateral Percent 

Collateral: Collateral: 
Machinery Receivable Personal 

Sales Sales Land and and 
(mean) (median) Dummy Collateral Buildings s and 

(mean) (median) Assets 
Equipment Inventorv 

Financial -5.3 -155.97 0.25 -0.51 -0.21 48.64 1.7 0.27 -0.16 -0.81 
Development [0.91] 
Small -6.4 

[0.47] 
Medium -5.29 

[0.48] 
Small * Financial 26.79 
Development [0.28] 
Medium * Financial 7.53 
Development L0.761 
GDP -30.89 

[O.OO]*** 
Trend -1.82 

[0.04]** 
-28.6 

[0.04]** 
-19.26 
[O. 161 
133.24 

[O.oo]*** 
85.2 

[0.03]** 
-43.54 
[0.10]* 
-1.31 

[0.38] 
-0.12 
[O. 151 
-0.13 

[0.05]* 
0.97 

[0.06]* 
0.96 

[0.05]** 
-0.43 
[0.23] 
0.01 

[O. 181 [0.59] [0.49] 
0.05 -0.12 -0.11 

[0.88] [0.15] [0.08IC 
0.17 -0.05 -0.09 

[0.65] [0.71] [0.29] 
-1.37 -0.42 0.25 
[0.24] [0.24] [0.32] 
-1.38 -0.25 0.22 
[0.26] [0.53] [0.39] 
-0.27 0.78 -0.11 
[0.43] [0.16] [0.48] 
-0.01 -0.05 0.01 

[0.07]* [0.38] [0.66] [0.59] [0.15] [0.46] [0.26] [O.OO]*** [0.27] [0.41] 
Observations 73 73 56 56 81 60 69 69 69 69 
Number of 8 8 8 8 8 8 8 8 8 8 
group(c0untry) 
R-squared 0.14 0.18 0.27 0.19 0.07 0.02 0.16 0.16 0.03 0.14 

We also find some evidence that higher financial development results in larger amounts 
of loans for small and medium firms, significant for both -the mean and median loan to 
sales ratios. There are no differences in the collateral usage, percent of collateral and 
types of collateral for different size firms. 

To summarize this section, we find that higher level off financial development is 
associated with increased loan maturity, larger size of loans relative to sales, and more 
likely use of land and buildings as collateral. In addition, we find that majority of small 
and medium firms benefit from increased maturity of loans (i.e. median maturity is 
increasing for small and median firms). Small and medium firms also benefit from 
increasing loan sizes (as a result of financial development) more than large f m s  do. 

I K  4. Time-Series Analysis of Start-up Finance and Registrations 

In this section we study the relationship between Financial Development, startup finance 
and registrations at the start of the business. We continue to use the country-year 
framework for this analysis and use the same models used above to study Loan 
characteristics. 



Table 12 presents the baseline results for startup financing. We do not find any 
significant relationship between the aggregate level of financial development and startup 
capital. The coefficient on commercial bank is positive but not significant, while the 
coefficient on state bank is negative and also not significant. In model 3 we see some 
positive correlation between startup registrations and percent of start up capital form 
commercial banks.67 However, this correlation becomes insignificant in model 2, when 
the overall level of financial development is added to the model. Given the low variation 
in start-up registrations over time, we consider this not to be a robust finding. 

Table 12. Startup Capital and Registrations 
1 2 3 4 5 6 

Start Start Start 
Start State Start State Start State 

Commercial Commercial Commercial 

Financial Development 7.0 1 7.35 -1.95 -1.93 
[0.62] [0.63] [0.48] [0.50] 

GDP 5.06 2.75 -3.57 0.58 0.68 -0.11 
[0.63] [0.79] [0.71] [0.71] [0.67] [0.95] 

Trend -0.28 -0.25 0.12 -0.06 -0.06 -0.03 
[0.48] [0.52] [0.66] [0.441 cO.441 [0.57] 

Start Registered 23.70 21.24 -2.40 -4.57 
[0.23] [0.03]** [0.56] [0.29] 

Constant -103.45 -70.78 78.21 -10.84 -10.93 8.80 
[0.68] 10.771 [0.73] [0.77] [0.77] 10.811 

Observations 212 210 263 21 1 209 26 1 
Number of group(country) 8 8 8 8 8 8 
R-squared 0.01 0.02 0.01 0.02 0.02 0.02 

Table 13 presents the interactions of financial development with size, and the interaction 
of registrations with size. For the purpose of these regressions the size is measured at the 
start of the business. We don't find any significant interactions of small and medium 
dummies and financial development (model 1) and percent of startup funds from 
commercial banks as a result of improving financial development. 

The results on state bank startup finance are somewhat surprising - we find that 
improvements in financial development lead to increasing proportion of state bank 
finance for large firms but not for small and medium firms. Note that coefficients on 
small and medium interactions show the difference with the large firms, and the effect of 
financial development on large firms is shown by the coefficient on the level of financial 
development. So the magnitude of coefficients on small and medium interactions almost 
exactly offsets the increase observed for large firms. This could be possible if in earlier 
years state banks had a mandate to offer directed credit, which was targeting small and 
medium firms, but in more recent years as directed credit became unpopular they started 

67 This is simply a correlation. Once can argue that firms that need to obtain bank finance are more likely to 
register, and the reverse direction is also possible - those that are registered may have easier time accessing 
finance. We are not able to disentangle this with this data. However, lack of correlation suggests that there 
is no relationship. 



acting more like commercial banks, and hence disproportionately increased the financing 
provided to larger firms. 

Table 13. Startup capital, Registrations and Size 
1 2 3 4 5 6 

Start Start 
Start State Start State Start State 

Commercial Commercial Commercial 

Financial Development 9.06 6.07 2 17.9 -2.4 18.53 
[0.09]* [0.67] [0.77] [O.OO]*** [0.47] [O.OO]*** 

Small 2.66 4.06 3.17 3.62 2.71 6.93 
[0.59] [0.44] [0.63] [O.OO]*** [0.55] [0.11] 

Medium 7.52 38.98 46.72 3.86 17.48 22.78 
[0.27] [0.20] [0.20] [0.01]*** [0.23] [O. 171 

Small * Financial Development -3.27 6 -2 1.72 -2 1.82 
[O. 741 [0.66] [O.OO]*** [O.OO]*** 

Medium * Financial Development -1 1.26 -6.28 -20.29 -23.24 
[0.62] [0.80] [O.OO]*** [0.01]*** 

GDP -2.77 -4.98 -5.8 1.73 1.56 2 
[0.78] [0.59] [0.52] [0.36] [0.52] [0.39] 

Trend -0.1 1 -0.1 1 -0.09 -0.09 -0.1 -0.1 1 
[0.77] [0.76] [0.80] [0.17] [0.20] [0.17] 

Start Registered 17.19 17.79 1.05 0.62 
[0.32] [0.31] [O. 691 [0.81] 

Small * Start Registered -0.73 -1.16 -3.58 -3.5 
[0.91] [0.87] [0.36] [0.35] 

Medium * Start Registered -34.11 -40.41 -17.86 -18.5 
[0.29] [0.28] [0.24] [0.25] 

Observations 267 261 26 1 266 260 260 
Number of group(country) 8 8 8 8 8 8 
R-squared 0.02 0.03 0.03 0.03 0.03 0.04 

We don't find much effect on the registrations results, which is not surprising given the 
high proportion of our firms that are registered at the start of their business - only 4 
percent of large firms and 8 percent of small firms are not registered at the start. As a 
result we observe a fairly flat line on the country-year average percent registered for most 
countries (except Bolivia and Colombia). This lack of variation is likely to explain 
insignificant results. It is clear that our dataset is not well-suited to study the impact of 
registrations on access to finance. 

To summarize this section, we find that improvements in financial development lead to 
increasing proportion of state bank finance for large f m s  but not for small and medium 
firms. We don't find any significant relationship between registration status at the start of 
the business and sources of start-up capital. 



V. Summary and Conclusions 

In this chapter we provide new evidence on the extent of f m s '  access to financial 
services in LAC region and the relationships between access and selected policy-relevant 
variables. We have a special focus on financial access of small and medium firms, which 
has been noted to suffer more fiom lack of access in previous studies. This is also 
confmed in our study, and we find that small and medium firms have consistently lower 
usage of financial products and lower access than large firms do. 

We find that the objective measures of court quality have a consistent positive effect on 
objective measures of access, i.e. checking account, credit use and depth (i.e. number of 
credit products). There is some suggestive evidence that court quality is more important 
for objective measures of access for large firms. The subjective measures of court quality 
are also positively related to access, but not all subjective measures perform the same - 
some measures (Court Aflordable and Court Enforceable) indicating improved access 
and others (i.e. Court Quick) indicating reduced access, while Court Fair is not 
significant. 

We also find that higher level off financial development is associated with increased loan 
maturity, larger size of loans relative to sales, and more likely use of land and buildings 
as collateral. In addition, we find that majority of small and medium firms benefit Erom 
increased maturity of loans (i.e. median maturity is increasing for small and median 
f m s ) .  Small and medium firms also benefit fiom larger loan sizes more than large firms 
do. 

Finally, we find that improvements in financial development lead to increasing 
proportion of state bank start-up finance for large firms but not for small and medium 
f m s .  We don't find much effect on the relationship between firm's registration status at 
the start of the business and the sources of their startup capital. As was clear from the 
descriptive analysis, our dataset is not well-suited to study start-up registrations because a 
high proportion of our firms are registered at the start of their business. 

The results highlight the importance of court quality in improving financial access. 
Specifically, court reform should promote wider court usage for dispute resolution and 
improve the court outcomes in terms of percent of cases that result in court judgments. 
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Chapter 6 

Product innovation: the roles of R&D 
expenditures and the investment climate 

Daniel Lederman* 

A model offirm innovation illustrates the effects of 
the threat of imitation and product varieties on a 
representative Jirm's decision to spend resources to 
produce new product varieties. The model motivates two 
empirical questions: Is R&D partially correlated with 
firms' propensity to introduce new products or product 
innovation in developing countries? Does the national 
investment climate (and trade policies) aflect firms' 
propensity for product innovation? The econometric 
evidence suggests that the answers are yes and yes, but the 
investment climate afects product innovation in a manner 
that is consistent with the presence of market failures and 
state capture. Also, national trade-policy distortions 
appear to reduce the probability ofproduct innovation. 

I. Introduction 

It is so widely recognized that innovation is a key driver of economic growth that it is 
almost clicht to say so.68 In spite of the extensive literature on the importance of 

* The author gratefilly acknowledges the impeccable research assistance provided by Daniel Chodos and 
Javier Cravino. 

Some studies reveal that much of the widening gap between rich and poor countries is due, not to 
differences in capital investment, but in technological progress. For example, according to Hall and Jones 
(1999) and Dollar and Wolf (1997), roughly half of cross-country differences in per capita income and 
growth are driven by differences in total factor productivity, generally associated with technological 
progress. Easterly and Levine (2003) also argue that productivity differences explain the lion's share of 
global income differentials. To the extent that productivity is driven by innovation, both patentable and 
non-patentable, then we can infer that innovation has become an important ingredient in the new growth 
agenda. Furthermore, there is empirical evidence that the rates of return to investments in R&D can be high 
(Jones and Williams 1998). At the level of the firm, Klette and Kortum (2004) provide an analytical 
framework for understanding widely recognized stylized facts linking productivity, firm size, R&D, and 
patenting across firms. The empirical literature on firm-level R&D, patenting, and productivity is 
enormous. 



expenditures in research and development (R&D) and science and technology policy to 
innovation, the distinction between adoption and invention in developing countries 
should lead us to explore numerous other areas that may pose barriers to the emergence 
of innovative firms. There is an emerging literature on what can be called "product" 
innovation, which focuses on the introduction of new products by firms. Hausmann and 
Rodrik (2003), for example, present a theoretical framework where market failures 
affecting the introduction of new export products in developing countries might be more 
severe than those affecting innovation in the developed countries, because in the latter 
most innovations can be patented, thus providing at least a partial institutional solution to 
the appropriability problem that inhibits private sector innovation. In developing 
countries, where most innovations are probably not patentable, other policy instruments 
would need to be devised to stimulate private-sector investments in product innovation. A 
related theoretical literature has emphasized the role of entrepreneurship that is 
responsible for commercializing research outputs, which are then reflected in the 
introduction of new products (Michelacci 2003). 

Even in the context of high-income countries the determinants of product innovation 
across firms might be different from those of patentable innovation. Criscuolo, Haskel, 
and Slaughter (2005) find in a panel of firms from the United Kingdom that the correlates 
of patents and product innovation are different, particularly with respect to the role 
played by linkages between firms and universities, the latter being more important for 
patentable innovations. Another example is the study by Aghion et al. (2006) that found 
that the response of U.K. firms (measured by productivity changes and patenting) to 
increased competition (due to the regulatory reforms of the Thatcher government) was 
different across firms, depending on their distance to the technological frontier (proxied 
by the productivity gap with respect to the most product firms in each industry). Yet we 
still have much to learn about the empirical correlates of product innovation in 
developing countries. 

This chapter examines the empirical determinants of firm-level innovation in a large 
sample of manufacturing firms, covering at least 36-60 developing countries, 8 
manufacturing industries, and totaling thousands of firms, depending on the empirical 
model. More specifically, we address two questions: First, is there evidence of market 
failures that would justify government involvement to raise private-sector investments in 
product innovation? In the presence of market failures, aspects of the investment climate 
associated with the extent of market competition can have unexpected effects on the 
private firms' propensity to innovate, especially among f m s  that are farthest from the 
global technological frontier. For instance, regulatory reforms, as in the U.K. during the 
Thatcher era, might reduce private sector innovation as the enhanced entry of firms raises 
the prospects of imitation, thus leading entrepreneurs to reduce their innovation 
expenditures. Second, is R&D investment correlated with product innovation in 
developing-country firms? If so, then the "D" in R&D - investments in product 
development -- might be an important correlate of the propensity to innovate by firms in 
developing countries even when such innovations are not patentable. 



The evidence discussed herein, which is motivated by a simple model of firm behavior 
with respect to product innovation, suggests that market failures are empirically 
noticeable. Thus regulatory reforms can be beneficial for enhancing the diffusion of ideas 
and technology across firms and thus for productivity growth, but are not enough to 
stimulate product innovation. Also, we find that R&D expenditures, which are 
mismeasured in the firm data, are highly correlated with the propensity for product 
innovation by firms in developing countries, although our estimates do not prove that 
there is a causal effect. Nevertheless, in our view, the main policy implication from these 
findings is that in the context of reforms that improve the investment climate, the public 
sector has an important role to play to stimulate private R&D expenditures associated 
with product innovation, even in poor developing countries. 

The rest of the chapter is organized as follows. Section I1 briefly presents a model of a 
representative f m ' s  decision to spend resources for product innovation. Section I11 
presents the data. Section IV focuses on the partial correlation between firm-level R&D 
expenditures and product innovation. Section V discusses the econometric strategy and 
presents the results concerning the role of the investment climate in determining firms' 
propensity for product innovation. Section VI summarizes the main findings. 

11. A Model of Product Innovation 

We follow Klette and Kortum (2004) by modeling firms' innovation behavior in terms of 
an innovation production function with product varieties. A discussion of the model 
follows its presentation. 

11.1. The model 

Let the innovation production function I(.) depend on R&D expenditures, R, and 
knowledge capital embodied in the number of product varieties, n, produced by a 
representative firm: 

If both research expenditures and product varieties (current and in the past) were 
observed, one could estimate an empirical counterpart of this equation directly. These 
variables are usually not observed in firm data. 

The corresponding research cost function, C(.), can be written as: 

This equation can be interpreted as the reverse function of (1). Again, it could be 
estimated only if product varieties were observed, and additional assumptions are thus 
required to find an empirical counterpart. Standard assumptions about diminishing 
returns to scale in the form of g(.) and c(.) can be used, but they are irrelevant for the 



present discussion. This is interesting as we do not need to rely on increasing returns in 
order to analyze the determinants of product innovation. Equation (2) simply tells us that 
the total cost of research for product innovation is the product of the number of varieties 
times the research-cost intensity function, c(.), of each product variety.69 But we do need 
to introduce mechanisms through which a fm interacts with the market and competitors. 

Under the assumptions that the price of each variety is exogenous, and that each firm 
faces an exogenous probability that one of its product varieties will become obsolete or 
be replaced in the market by a competitor's newer or superior substitute product, the 
firm's expected profit at any point in time, E(;IG), can be written as: 

where 0 5 p < 1 represents the probability of losing one variety. P is the exogenously 
market-determined average price for the firm's product varieties. The model can be re- 
written for the general case where the firm faces the threat of losing multiple varieties. 
The research-cost intensity is the same under both scenarios, with or without losing a 
product variety, because the firm has already incurred all costs before a competitor's 
entrance. In order for the firm to incur further research costs, the expected profits would 
be have to be larger than zero, and the corresponding research-cost intensity of the firm in 
the positive-profits state is: 

The relationship between research-cost intensity and the number of varieties is 
indeterminate, as n appears in both the numerator and the denominator. Market prices are 
expected to be positively correlated with research-cost intensity. Moreover, unlike 
Hausmann and Rodrik (2003), the appropriability problem does not affect prices, but 
rather the probability of losing a product variety. 

This model also predicts that the research-cost intensity of the firm will depend positively 
on the average price and negatively (and linearly) on the probability of losing one variety 
to competitors. The function is also inversely proportional to the probability of losing a 
variety. Since prices are given, innovation expenditures of firms as a share of sales would 
also depend on the probability of future imitation and on the number of varieties currently 
produced by the firm. We do observe this variable in firm data. Proxies for market 
conditions that are likely to be correlated with the average (relative) price of the firm's 
varieties, such as the growth of manufacturing value added can also be used to capture 

69 Klette and Kortum (2004) use the term "innovation intensity" for I(n)/n, where I(.) is the innovation 
production function. 



the effect of market prices. The probability of entry can be thought to be affected by 
policies, especially the regulatory environment, as suggested by Aghion et al. (2006). 

11.2, Discussion 

The model is quite tractable and intuitive, but it does open the door to many questions of 
relevance for the empirical work. Although the empirics discussed in the following 
sections are done with cross-sections of firms, most of the interesting questions are 
related to dynamics. 

First, would the predictions of the model change with the introduction of financing costs 
or real interest rates? The answer is no as long as all firms face the same opportunity 
costs or real interest rates. 

Second, how would the fm respond when market demand for (and the relative price of) 
its product varieties fall? One response would be to reduce research-cost intensity, but 
another would be to increase research so as to enhance the chances of raising the number 
of varieties. The latter would be a "retooling" strategy, whereas the former could be 
called the "cost-reduction" strategy. Either strategy is not analyzed here, but the point is 
that either option could be viable, depending on an unspecified production function. One 
need only assume that f m s '  overall production function (as opposed to the innovation 
function analyzed here) is positive with respect to I(.). 

Third, would the predictions of the model change if the probability of imitation is 
endogenous with respect to firms' number of varieties or research costs? Probably not, 
because any plausible strategic game among firms that would need to be modeled would 
not change the signs of the predictions. What would come out from such a modeling 
approach is an optimal dynamic path for the firm in terms of different combinations of 
research-cost intensity changes and number of varieties, rather than the impact of the 
probability of imitation imposed by other firms' strategic behavior. 

Thus far the discussion has been interpreting research-cost intensity as referring strictly to 
R&D expenditures. Since there is a substantial literature on international technology 
diffusion (e.g. Keller 2004), it is worth asking whether this model would apply to other 
forms of innovation expenditures. The answer is yes, as the model does not have 
sufficient structure to distinguish between innovation expenditures to import capital 
goods or licensing payments to use foreign technologies. Some of the empirical exercises 
presented later in this paper use data on R&D as well licensing payments as proxies for 
research effort. 

The simplicity of this setup, however, is attractive for empirical analysis, in spite of the 
open questions discussed above or many others.70 An important advantage is that it 
explicitly models the direct (equation 1) and the reverse (equation 4) models of 

'O One such additional question is whether the average price index in the model should be a relative price, 
for example, with respect to the price of alternative varieties not produced by the firm. Working with 
relative prices that are also exogenously given does not change the analysis. 



innovation expenditures. The following section presents the data that are used to explore 
the partial correlation between firms' R&D as a share of sales - a proxy for research-cost 
intensity when product prices are exogenous - and firms' propensity to introduce a new 
product in developing countries, as well as to assess the role of the investment climate. 
The reverse model turns out to be an important tool to estimate the "true" partial 
correlation between product innovation and research-cost intensity. 

111. Data 

We first discuss the data sources and definitions. We then present some descriptive 
statistics of relevance for the empirical analyses that follow. 

III. 1. Data definitions and sources 

The present study characterizes the role of the investment climate within which firms 
operate, and how it affects product innovation. This is done with data from the World 
Bank's numerous Enterprise Surveys (ES) and Business Environment and Enterprise 
Performance Surveys (BEEPS). There is substantial overlap between the ES and BEEPS 
questionnaires, but there are, however, some differences in their sampling approaches. 
The ES tend to focus on manufacturing firms; the BEEPS are drawn from a broad range 
of economic activities including services (actually the BEEPS database is slightly skew 
towards services firms). We restricted the coverage of the BEEPS data to firms in the 
manufacturing sectors. 

Three sets of variables are used in our regression analyses discussed below, namely firm-, 
sector- and country-level variables. The first set includes our product innovation proxy 
that is also de dependent variable: the introduction of a new product. The surveys asked 
managers whether the firm had introduced a new product during the past two years. 
Hence our dependent variable is dichotomous. 

Regarding explanatory variables, firm characteristics that may affect a firm's proclivity to 
innovate include firm size, measured by the natural logarithm of the average number of 
permanent and temporary workers and its squared term (to test for a nonlinear 
relationship); a firm's exporter status, measured by a dummy variable equal to 1 when a 
firm exports at least 10 percent of its sales; firm ownership, measured by a dummy 
variable equal to 1 for foreign ownership (when more than 1 percent of assets of the firm 
are owned by foreigners); and capacity utilization, measured as the average utilization of 
its productive capacity over the year preceding the survey. The surveys also provide 
information about the value of R&D expenditures and firm sales. From those data we 
calculated the share of R&D in sales. Since the literature on innovation has paid much 
attention to the adoption of foreign technologies, we also use data derived from a 
question in the surveys that asked managers whether the firm had paid licensing fees 
during the past two years. This variable is also dichotomous. 

Sector-level variables include information on trade policies, namely a composite index of 
the average applied tariffs and its standard deviation. The index was estimated as the first 



principal components derived from factor analysis. The other trade policy indicator 
measure at the industry level is the share of tariff lines within each industry that faces one 
of the so-called "core" non-tariff barriers. These data were taken from Nicita and 
Olarreaga (2006). 

Country-level explanatory variables capture various aspects of the investment climate, 
besides trade policies. They include an index of infrastructure coverage (from the World 
Development Indicators (WDI) database), institutional quality (from Kaufinann et al. 
2005), and real manufacturing GDP growth (also from WDI). In some models, we also 
include the level of development (GDP per capita from the University of Pennsylvania's 
Penn World Tables). An important explanatory variable for our analysis is a regulatory 
index capturing the ease of entry, which was calculated from data from the World Bank's 
Doing Business database. We use principal components analysis to calculate a composite 
index on infrastructure coverage (including paved roads per squared ISM and telephone 
lines per capita), the institutional index (including corruption, political stability, and rule 
of law), and the regulatory index (including Difficulty of Firing Index, Difficulty of 
Hiring Index and Days for Starting a Business). We also use patent-counts data from 
Lederman and Saenz (2005), namely the sum (stock) of utility patents granted to 
researchers in each country during 1963-2000 by the United States Patent and Trademark 
Ofice (USPTO) per person. The latter provides a measure of the density of innovative 
ideas available to firms operating in each country. 

Some studies, including Criscuolo et al. (2005) and other papers in this volume also treat 
explanatory variables measured at a higher level of aggregation than the firm level as 
exogenous factors, but these are measured with data from the firm surveys themselves. 
Our approach is different in this regard, as we use objective data from other sources. As 
discussed elsewhere in this volume, the use of aggregate variables derived from the same 
dataset as the firm data can be assumed to be exogenous only under certain conditions, 
namely firms' deviations from the average must be orthogonal to the average and 
normally distributed with expected value of zero. We do not have to make any 
assumptions in this regard, because our data are objectively measured at the country level 
from data from other sources. The disadvantage of our approach is that we have fewer 
degrees of freedom to estimate the relevant coefficients of the variables measure at the 
national level, which is limited by the number of countries. 

Missing data inevitably introduce ambiguity into the inferences that can be drawn from a 
study, so another caveat is in order. This section, as well as the regression analyses, relies 
on variables that were taken from firm-survey questions that are straightforward and with 
no ambiguity. That is, the question on whether a firm introduced a new product in the 
previous two years is straightforward. Therefore, it is safe to assume that firms that did 
not answer this question had not in fact introduced a new product. Although this change 
in the data is marginal, we do obtain more realistic estimates of the share of firms by 
country that introduced new products. For example, the percentage of firms reporting a 
New Product in China changes from 25 percent to 15 percent for all firms, which is a 
more reasonable share. In other countries, such as Turkey, there are no missing values. 
The data from the LAC countries are a mixed bag, but the same procedure was applied to 



all. R&D/Sales and licensing payments are likely to be measured with error, and this 
issue is discussed in the context of the econometric methodology in section IV. 
111.2. Descriptive statistics 

Table 1 presents some descriptive statistics for a sample of 36 countries, which cover the 
sample of used in the econometric analysis discussed in section V below. The sample 
used for the analyses of section IV is larger, because that estimations of the partial 
correlation between R&D and product innovation uses country dummies to control for 
any country-level characteristic rather than specific aspects of the business environment. 
The descriptive statistics for all variables and the various samples appears in the 
Appendix. Hence the restricted sample was due to the availability of data on the other 
country-level determinants of product innovation discussed above. The following 
paragraphs focus on the restricted sample, since it poses some issues about the 
representativeness of the sample of firms among developing countries. 

The sample includes 6 countries that are high-income countries, namely Germany 
(Eastern after re-unification), Greece, Ireland, Portugal, Spain, and Korea. It includes 13 
countries from Latin America and the Caribbean (LAC), 9 from Europe and Central Asia 
(ECA), 4 from East Asia and the Pacific (EAP) including China, 3 Afiican countries, plus 
Egypt. Clearly, this sample, which is used for econometric analysis, is not representative 
across all regions of the world. However, the sample of firms might be representative of 
manufacturing firms from around the world, especially from developing countries. Since 
this might not be true, some of the relevant regressions use weights, based on each 
country's labor force (i.e., population aged 15-64 years). This is reasonable if the number 
of firms fiom each country is proportional to the labor force in each. 

Regarding the incidence of firms innovating via the introduction of a new product, the 
data show a wide range of country experiences, ranging from 15 percent of Chinese and 
Egyptian firms to 75 percent in Argentina. It is noteworthy that the percentages for the 
richer countries in the sample are not above the overall sample average of 43 percent. But 
LAC'S average is above the sample average. 



Table 1: New Product versus Non-Innovative Firms (% Firms with key 
Characteristics) and Trade Indicators 

Made R&D Techn. From Foreign Exported in previous 
Expenditures Firms Y- Foreign ownership Trade variables 

Mean Meanof 
Percentag weighted standard percentag 
e offirms Firms Firms Firms Firms 
reporting wmew Other wmew Other wmew Other wmew Other average deviation e of tariff 

aNew Product firms product P d u c t  firms Product firms applied of the lines with 

Product 
tariffrate applied Core 

miff NTBs 

Argentina 75 88 17 83 10 86 19 78 9 15.1 5.4 29.47% 
Bolivia 43 73 7 85 1 83 16 49 7 9.4 1.3 2.64% 
Brazil 68 76 33 76 5 68 18 76 4 16.1 4.8 14.87% 
Chile 45 65 11 56 14 55 25 5 1 14 8.8 0.6 5.67% 
China 15 22 38 0 6 11 27 11 24 15.0 7.3 9.93% 
Colombia 69 81 26 76 5 77 17 79 2 16.0 3.6 28.63% 
Costa Rica 53 70 7 65 24 71 15 67 6 8.9 6.3 0.57% 
Czech Republic 42 59 14 N.A N.A 59 38 68 9 8.0 4.8 2.13% 
Ecuador 52 60 33 5 1 24 60 71 50 13 14.5 3.7 16.70% 
Egypt Arab Rq 15 35 6 37 7 35 15 26 3 32.2 41.8 6.37% 
El Salvador 62 78 10 69 11 65 34 68 7 11.8 6.6 19.81% 
Germanj~ 35 51 35 N.A. N.A. 47 39 55 13 4.7 5.2 14.59% 
Grace  43 81 7 N A  N.A. 65 20 17 9 5.2 5.6 18.28% 
Guatemala 54 66 27 62 16 59 30 50 10 13.4 5.8 0.20% 
Honduras 47 69 7 62 11 48 33 45 16 13.0 6.4 O.O9?h 

HWacY 34 55 8 N.A N.A 44 35 42 19 15.1 5.7 14.1 1% 
Indonesia 37 N.A. N.A 57 12 46 33 53 12 12.7 9.4 4.29Oh 
Ireland 50 73 21 A .  N.A. 68 29 68 11 3.2 3.6 10.35% 
Korea, Rep 46 72 18 N.A. N.A. 56 31 72 8 8.3 3.4 0.06% 
Latvia 47 33 6 N.A N.A 55 45 50 39 5.5 4.2 6.1W 
Lithuania 46 90 1 45 14 59 35 54 14 6.3 6.9 1.91% 
Mauritius 49 61 28 64 15 52 53 33 13 30.1 22.7 3.15% 
Mexico 34 76 6 85 2 68 6 53 6 16.5 8.2 23.92% 
Peru 3 1 93 2 95 0 80 36 38 9 15.2 1.8 8.73% 
Philippines 47 61 15 63 11 46 36 57 19 14.9 5.4 0.61% 
Poland 45 57 10 N.A N.A 57 23 67 4 26.0 16.6 10.78% 
Portugal 28 51 18 NA. N.A. 35 43 43 13 4.1 4.1 21.58% 
Romania 37 48 7 N.A N.A 47 23 48 12 22.7 12.5 17.64% 
Slovenia 3 8 41 34 N.A N.A 41 78 36 28 7.3 5.4 5.03% 
South Africa 68 81 30 76 17 7 1 41 65 20 9.5 9.1 4.78% 
Spain 43 64 18 N.A. N.A. 65 21 60 8 3.5 3.9 12.56% 
Tanzania 34 76 6 46 11 50 8 52 12 18.7 8.9 0.12% 
Thailand 50 62 17 N.A N.A 55 51 64 19 19.3 11.5 0.47% 

Twkzy 36 51 12 48 11 43 49 47 5 10.0 9.1 1.04% 
Ukraine 65 94 1 N.A N.A 80 17 71 13 11.2 5.0 0.01% 
Uruguay 67 86 12 90 3 65 34 71 10 13.3 4.9 9.56% 
LAC Average 54 75 15 73 10 68 27 59 9 13.2 4.6 12.37% 
Total 43 60 17 M) 6 52 29 47 I2 14.9 8.4 9.26% 
Note: LAC = average of percentages of Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, El Salvador, Guatemala, H o d u m ,  Mexiw, Pe 
N.A= not available. 
Source: Wodd Bank Investment Climate surveys, Business Environt and Enterprise Performance surveys, and Nicita and Olarreaga (2006). 

In most countries, a large share of firms that reported new products also report R&D 
expenditures. In the total sample, 60 percent of firms with product innovation also report 
R&D, whereas only 15 percent of non-innovative firms report some R&D expenditures. 
This pattern holds for most countries individually for R&D, licensing, export status, and 
foreign ownership. China is the only exception. In this country, the percentage of non- 
innovative firms that report R&D expenditures, licensing payments, exporting, and 



foreign ownership is higher than among the innovative firms.7' Although the high 
correlation between innovation and the other firm characteristics is expected, it is clear 
that identifying the partial correlations between the propensity to introduce a new product 
and the other firm characteristics is important since high correlations among all the firm- 
level characteristics are also expected. 

There is no clear relationship between trade policies and the share of innovative firms 
across countries, however. For example, Argentina appears with 75 percent of f m s  
being innovative, but it also utilizes numerous non-tariff barriers (NTBs) covering, on 
average across the 8 manufacturing sectors, slightly over 29 percent of its tariff lines. In 
contrast, Bolivia has a low NTB coverage rate of about 3 percent, but only 43 percent of 
firms reported a product innovation. Hence it is possible that trade policy has little to do 
with product innovation, but econometric estimations might help to clarify this potential 
link between innovation and trade policy by controlling for other factors that might be 
correlated with both sets of variables. 

IV. Is R&D Related to Product Innovation? 

To answer this question we estimated reduced-form models of product innovation, but 
also considered the possibility that R&D expenditures and perhaps the sales variables that 
was recotded in the firm surveys are measured with error. If they are, the standard direct 
regression model with product innovation as the dependent variable and the R&D/Sales 
variable (our proxy for research-cost intensity derived from the theoretical model) might 
be biased, possibly suffering from attenuation bias if the measurement error is random. 

IT.'. I .  Econometric strategy 

Due to the dichotomous nature of our variable of interest, the direct empirical model of 
product innovation can be written as: 

where P is the probability of observing a value of one for product innovation, y. Subscript 
i represents firms, the s's are manufacturing sectors, and c's are countries. The X are 
matrices of the relevant explanatory variables, measure at the three levels of aggregation 
( f m s ,  sectors, and countries). The betas, alphas, and deltas are the parameters to be 
estimated with a Probit estimator, which assumes a standard normal distribution of the 
relevant parameters with respect to the latent threshold variable. E, is, therefore, the 
standard white noise error. Below we report results that are robust to heteroskedasticity of 
regression errors clustered around the observations of each country, E,.  This correction 
becomes particularly important for the estimation of the delta parameters associated with 
industry and country variables when the dependent variable is a micro unit (see Moulton 
1990). 

The data for China is consistent with product-level export data that suggests that mainland China 
introduced comparatively few new export products during 1994-2003 Flinger and Lederrnan 2006). 
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In this case, the variable of interest is R&D/Sales measured at the level of the firm. Since 
for this exercise we are not interested in uncovering industry- and country-level 
characteristics that might affect a firm's propensity to innovate, we can safely control for 
both by including industrylcountry dummy variables. Since the enterprise surveys for all 
countries were not implemented in the same year and global economic conditions might 
affect firm behavior, we also control for survey-year dummies. 

To assess the influence of measurement errors follow Leamer (1978, chapter 8) by 
estimating the reverse regression model. In this approach the dependent variable becomes 
R&D/Sales and the dummy variable for product innovation becomes an explanatory 
variable. If the innovation variable is measured accurately, whereas the R&D/Sales is 
measured with error, then the inverse of the estimated coefficient from the reverse 
regression is the "true" partial correlation between product innovation and R&D/Sales. 

The same strategy can be followed for assessing the partial correlation between product 
innovations and licensing payments. In this case, however, the licensing variable is also 
dichotomous, but that does not mean that all firms accurately report whether they made 
some licensing payments. 

IV.2. Results 

The results from the estimation of equation (5) with the appropriate set of dummy 
variables are presented under the first column of Table 2. The table reports the marginal 
coefficients, or the elasticities calculated at the sample mean. The R&D/Sales variable is 
not statistically significant and the point estimate of the elasticity is negligible. Is this 
unsatisfactory result due to measurement errors? 

The results from the reverse regression model are presented under the second column. In 
this case, the estimated Tobit coefficient is highly significant. Furthermore, its inverse 
implies a rather large partial correlation between R&D/Sales and product innovation. The 
elasticity of the probability of introducing a new product with respect to R&D/Sales 
would be around 5, which is the inverse of the reverse-regression elasticity shown in 
Column 3. And the inclusion of country dummies (in Column 4) does not affect the Tobit 
coefficient. 

Columns 5-7 report the corresponding estimates for the licensing variable. In this case, 
the direct regression results suggest that licensing is positively correlated with product 
innovation, with and without country dummies. Nevertheless, the implied marginal effect 
estimated with the reverse regression model (Column 7) is significantly larger, thus also 
suggesting the there might be measurement errors in the licensing variable as well. We 
now turn to the analysis of the role of the investment climate. Since the evidence suggests 
that R&D/Sales and the dichotomous licensing variable are both measured with error, 
these variables are not included in the analyses. The underlying assumption is that the 
introduction of a new product by firms reflects past research expenditures, as in Klette 
and Kortum (2004). 



Table 2. Are R&D Expenditures Related to Productive Innovation? Direct versus 
Reverse Regressions 

(1) (2) (3) (4) (5) (6) (7) 

Depedent Variables 
New New 

New RgiDiSales R&D/Sales R&D/Sales Product Product Licensing Product 
Estimation Method dProbit Tobit dTobit Tobit dProbit dProbit dProbit 
R&D/Sales 0.019 

Licensing 

Newproduct 

Employees (log) (fm-level) 

EmployeesA2 (log) (fm-level) 

Foreign ownership 
(h - l eve l )  (d) 
Capacity utilization 
(£inn-level) 
Export status (dummy) 
(firm-level) (d) 
Average years of education 
of employees (log) (1.86) (0.20) (0.20) (.I (1.76) (1.56) (2.66)** 

Observations 11,924 11,924 11,924 11,924 18,587 18,587 10,898 
Countries 59 59 59 59 60 60 60 
Censored Observations --- 3,876 3,876 3,876 --. --- --- 
Industry and Survey-Year Dummies Yes Yes Yes Yes Yes Yes Yes 
Country Dummies Yes No No Yes No Yes Yes 

Note: Robust z statistics in parentheses; standard errors are clustered around countries. * significant at 5%; 
** significant at 1%. Country, industry, and survey-year dummies are not reported. Columns 1 ,3 ,  and 4-7 
report marginal-effects coefficients (elasticities) calculated at the sample mean. 

V. The Role of the Investment Climate 

The estimation strategy is similar to the one pursued in the previous section. But there are 
additional complications. 

V. I .  Estimation strategy 

As mentioned, we estimate partial correlations to help us characterize the relationship 
between firm-level probabilities of introducing a new product (i.e., a non-patentable 
innovation) and firm, sector, and country characteristics. While the estimated partial 
correlations among the firm-level variables could be due to endogeneity, the results 
concerning the sector- and country-level variables are less likely to be contaminated by 
this problem. That is, if each individual firm is too small to determine the level of a 
country's trade protection or its aggregate level of patents accumulated since 1963, then 
the corresponding empirical relationships are likely to be due to causal effects. 

Within this framework, we estimate the stylized model of the probability of introducing a 
new product by firms in equation (5). To deal with the issue of the sample, we present 
both unweighted and weighted regressions. 



To deal with one potential source of joint endogeneity of the firm- and sector-level 
variables and the probability of observing a product innovation, we can control for 
correlated country effects. Woolridge (2005) proposed modeling fixed effects in panel 
data by including the over-time averages of the unit of analysis as additional explanatory 
 variable^.'^ In our case, we do not have a time dimension, but we do have the country 
dimension. Hence we can control for correlated country-specific effects by including the 
country averages of the variables that are measured at the firm and sector levels. We 
called these estimations "Quasi Fixed Effects." 

Finally, it is worth noting that identifying the effects on f m s '  product innovation of the 
country-level variables that capture different aspects of the national investment climate 
might be difficult due to the expected correlation among the relevant variables. For 
example, countries with good infrastructure coverage can also be expected to have higher 
incomes per capita, higher innovation densities, etc. If the point estimates seem to be 
stable across various specifications and the country-level variables of interest are jointly 
statistically significant, we can find some comfort in our estimates. Hence we also report 
F-tests for the joint significance of the firm-, sector- and country-level variables. 

V.2. Results 

Table 3 presents the regression results. The first two columns contain the results from our 
baseline models. The first shows the results from the unweighted model, the second has 
the weighted-regression results. The last four columns show the results with Quasi 
Country Fixed Effects, which, as mentioned above, are captured by the country-level 
averages of the firm- and sector-level variables. This allows us to distinguish between 
variables that are associated with product innovation at the various levels of aggregation. 
The p-values of specification tests for the joint endogeneity of our three sets of variables 
(measured at the level of the fm, sector and country) appear in the bottom three rows. 

Among the firm-level variables, the most robust results are associated with the size of the 
fm as captured by the number of employees (but not its squared term). It is highly 
significant and positive across all specifications. The magnitude of the coefficient is 
slightly lower in the weighted regressions, thus suggesting that scale is less important 
among the countries with the largest populations (e.g., China, Indonesia, and Brazil). 
Interestingly, foreign ownership is always negative and significant in the weighted 
regressions, but it also negative in all non-weighted estimations. This indicates that 
foreign owned firms might not settle in developing countries to undertake product 
innovations, although it is likely that multinational corporations can produce goods that 
local firms do not produce. Export status is always statistically significant and positive in 
the non-weighted regressions, but not in the weighted estimates with Quasi Country 
Fixed Effects. In those estimations, however, the national share of exporting firms does 

72 Besides being concerned about unobserved unit heterogeneity, Woolridge (2005) is also concerned about 
dynamics; the article is about dynamic Probit models with fixed effects. Our case is simpler, since we do 
not have dynamics. If we had dynamics, to deal with the endogeneity of the lagged dependent variable, we 
would need to control for the initial value of the dependent variable. 



appear as positive and significant, thus suggesting the firms that operate in countries with 
numerous exporters tend to have a higher propensity to undertake product innovations. 

Regarding the trade policy variables measured at the sector level, the import tariff index 
is negative and significant in the baseline regressions, but it becomes non-significant and 
changes sign when controlling for the Quasi Country Fixed Effects. But the country- 
average import-tariff index is negative and significant. These results suggest that it is not, 
the cross-sector variation in tariff policies that affects product innovation, but rather it is 
the cross-country variance that matters. The NTB coverage rate always appears with a 
negative sign, but it is never statistically different from zero. The test for joint 
significance of the trade policy variables does suggest that they are highly significant 
determinants of product inriovation. Thus we can conclude that trade-policy distortions 
matter for product innovation in general, but the most relevant aspect is probably the use 
of tariffs, and countries (not sectors) with high import tariffs and tariff dispersion tend to 
have firms with lower propensities to undertake product innovations. 

The country-level variables supposedly capture each country's investment climate. 
Unfortunately, there are very few variables that appear to be statistically significant. The 
most robust result concerns the regulatory index. It appears with a positive sign and it is 
statistically significant in all specifications except in the two weighted regressions with 
Quasi Country Fixed Effects. This result is consistent with the view that market failures 
affect'the propensity of firms to invest in product innovation: As entry becomes more 
restricted by regulatory policies, the propensity of firms to introduce new products tends 
to rise. In terms of the theoretical model, the regulatory environment seems to affect the 
probability of imitation, thus reducing incentives for product innovation. The lack of 
significance of this variable in the weighted estimations with Quasi Country Fixed 
Effects is less worrisome when we look at the test for the joint significance of the 
country-level variables. They are always jointly highly significant, as reflected in the low 
p-values of the test of the null of lack of significance at the bottom of Table 3. Since it is 
expected that all country variables are correlated, it is actually striking that the regulatory 
index appears significant in some specifications and consistently with a positive sign in 
all regressions. 



Table 3. The Role of the Investment Climate: Marginal Effects from Probit 
Estimations 

Baseline regressions Quasi Country Fixed Effects 
1 2 3 4 5 6 

Non 
Weighted weighted 

Weighted 
Weighted Weighted Weighted 

Employees (log) (firm-level) 0.085 0.056 0.084 0.053 0.085 0.053 

EmployeesA2 (log) (firm-level) 

Foreign ownership (fm-level) 

Capacity utilization (firm-level) 

Export status (dummy) (fm-level) 

Import tariff index (by sector) 

NTB coverage (by sector) 

GDP per capita in 2000 (log, PPP) (by country) 

Manufacturing GDP growth, 1998-2003 (by country) 

Stock of patents per worker, 1960-2000 (log) 
(by country) 
Regulation index (by country) 

Infrastructure index (by country) 

Institutional index (by country) 

Quasi Country Fixed Eflects 
Employees (log) (firm-level, country average) 

Employees9 (log) (firm-level, country average) 

Foreign ownership (fm-level, country average) 

Capital utilization (fm-level, country average) 

Export status (dummy) (fm-level, country average) 

Import tariff index (by sector, country average) 

NTB coverage (by sector, country average) 

[O.OOO]*** [0.002]*** [O.OOO]*** [O.OOO]*** [O.OOO]*** [O.OOO]*** 
-0.004 0.000 -0.003 0.001 -0.003 0.001 

[0.016]** [0.916] [0.041]** [0.605] [0.038]** [0.619] 
-0.007 -0.022 -0.014 -0.021 -0.014 -0.021 

[0.719] [0.016]** [0.393] [0.008]*** [0.397] [0.008]*** 
0.000 0.000 0.000 0.000 0.000 0.000 

[0.442] [O.OOl]*** [0.175] [O.OOO]*** [0.170] [O.OOO]*** 
0.096 0.021 0.057 0.004 0.057 0.004 

[O.OOO]*** [0.458] [0.005]*** [0.827] [0.005]*** [0.827] 
-0.047 -0.059 0.005 0.011 0.004 0.011 

[0.094]* [0.043]** [0.629] [0.394] [0.674] [0.391] 
-0.141 -0.093 -0.041 -0.045 -0.043 -0.045 

[0.176] [0.406] [0.506] [0.548] [0.491] [0.549] 
0.065 0.137 

[0.477] [0.395] 
-0.472 -1.019 -0.376 -0.681 -0.398 -0.781 

[0.272] [0.027]** [0.269] [0.177] [0.256] [O. 1091 
0.051 0.077 0.026 0.018 0.022 0.007 

[0.015]** [0.001]*** [0.145] [0.481] [0.256] [0.801] 
0.114 0.155 0.111 0.037 0.106 0.035 

[0.071]* [O.OOO]*** [0.026]** [0.411] [0.035]** [0.446] 
-0.080 0.031 -0.086 -0.156 -0.128 -0.276 

[0.376] [0.886] [0.345] [0.203] [0.218] [0.179] 
-0.023 -0.089 -0.016 -0.066 -0.029 -0.075 

[0.510] [0.094]* 10.5831 [0.172] [0.452] [0.126] 

~ i r &  18390 18390 18390 18390 18390 18390 
Sectors 8 8 8 8 8 8 
Countries 3 6 36 3 6 36 3 6 36 
P-Value: Joint Significance of firm-level variables 0.000 0.000 0.000 0.000 0.000 0.000 
P-Value: Joint Significance of Trade Variables 0.092 0.054 0.681 0.662 0.705 0.66 
P-Value: Joint Significance of Country Level Variables 0.051 0.000 0.052 0.008 0.082 0.001 

Note: * significant at 10%; ** significant at 5%; *** significant at 1%. Industry and survey-year dummies are not reported. Test 
of joint significance of country variables excludes GDP per capita and the "Quasi Country Fixed Effects" variables. 



Regarding the other national variables, manufacturing GDP growth, the density of 
patenting activity, and the institutional index always appear with the same signs. The 
infrastructure variable changes sign in one specification. The positive effect of patent 
density could be interpreted as indicating the presence of knowledge spillovers, whereby 
firms that have access to a higher density of commercial ideas tend to have higher 
propensities to innovate than firms in countries with lower innovation densities. The 
negative coefficient of manufacturing GDP growth might suggest that product innovation 
is counter-cyclical, thus supporting the view that firms tend to choose the retooling 
strategy during downturns, which is consistent with the Schumpeterian view of creative 
destruction. Finally, the negative coefficients on the institutional quality variable can be 
interpreted as an indication that firms that reside in countries where governance is 
dysfunctional can find mechanisms to capture the state in order to impose barriers to 
competition that might not be reflected in the trade and regulatory policy variables. 
Again, the discussion of the results pertaining to the national variables is worthwhile 
because they do seem to be jointly significant, even after controlling for Quasi Country 
Fixed Effects and the level of development. It is actually surprising that the investment 
climate variables appeared with consistently estimated signs, even when they do not 
appear to be individually statistically significant. These are typical symptoms of 
collinearity among the explanatory variables. 

VI. Conclusions 

The theoretical model presented above was motivated empirical analyses of the 
determinants of product innovation by firms. Both market conditions and the threat of 
entry by competitors were shown to be theoretical predictors of the research-cost 
intensity of f m s ,  even when prices are exogenously determined by market conditions. 

The empirical analyses of Section IV suggested that in fact data from 60 countries, 
covering thousands of firms, supports the main prediction of the model: Research-cost 
intensity tends to be significantly associated with product innovation. The analysis also 
highlighted a potential pitfall in the firm data, as both R&D/Sales and licensing seem to 
be measured with error, thus shedding some doubt on the usefulness of direct regression 
estimates of the innovation function. 

The investment climate also seems to play an important role for product innovation. 
Trade-policy distortions seem to hamper product innovation. But the evidence also 
highlights market failures that hamper innovation. Of particular relevance in this regard 
were the results concerning the regulatory barriers to firm entry. Whereas deregulation is 
desirable to increase competition and knowledge diffusion, the results suggest that other 
policy instruments are needed to stimulate product innovation, especially after 
deregulation and trade liberalization. Also, the results concerning the density of patent 
counts suggest that knowledge spillovers might also be important. From a policy 
perspective, it is also worth noting that product innovation seems to be counter-cyclical, 
and thus the budgets of programs to stimulate product innovation need to be protected 
during downturns, so as to prevent the demise of firms that could have survived through 
retooling in terms of product innovation. The latter might have social benefits that greatly 



exceed the private returns, because private agents can benefit fiom the knowledge 
embodied in the product innovations of their competitors. 
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Chapter 7 

Exporter premiums 
Carlos Casacuberta, Nestor Gandelman, Marcelo Olarreaga, Guido Porto, and 

Eliana Rubiano 

Export firms are better: they are more productive 
and pay higher wages. These exporter premiums have two 
non mutually exclusive explanations: either better firms 
become exporters (self-selection) or firms become better as 
the engage in exporting (learning-by-exporting). True, 
regardless of whether exporter premiums are due to self 
selection or learning by exporting, reorientation of 
economic activity towards the export sector will lead to 
higher growth. If it is due to self selection reallocation of 
economic activity towards better firms will make the 
aggregate economy more productivity. I f  learning-by- 
exporting is the main explanation for exporter premiums 
thenJirms will become better, the more they export. Yet, the 
policy implications are be dzflerent depending of which 
channel is more relevant. The evidence surveyed in this 
chapter suggests that learning-by-exporting may be more 
likely in economies with small domestic market underlying 
the importance of unexploited economies of scales. Self 
selection is much more generally observed. 

I. Introduction 

An early empirical literature starting in the 1970s argues that exports led to higher 
growth. Whether bivariate studies (Bhagwati, 1978; Krueger, 1978), or cross country 
studies (Feder, 1983; Balassa, 1985) they generally conclude that there exists a positive 
relationship between exports and growth. The more recent country case studies, which 
use modem time series analysis to address some of the methodological problems 
associated with bivariate or cross country analysis -for example, the fact that production 
functions may differ across different countries- are less unanimous in their conclusions 
and have trouble identifying the direction of causality (see Islam, 1998). 

This early literature suggested different channels through which exports can lead to 
higher growth. In the presence of under-utilization of existing capacities or factor 
unemployment, exports can generate greater capacity utilization, and factor employment 
leading to short run growth. In countries with small domestic markets, increases in 



foreign demand can help take advantage of economies of scales. Higher standards in 
foreign markets and interactions with foreign buyers can bring technological progress and 
productivity gains and the need for a more skilled workforce (World Bank, 1993). While 
all these mechanisms can explain a positive link between exports and growth, this early 
literature was not able to disentangle which were the forces at work. Its focus on 
aggregate or industry level exports did not allow authors to examine the micro-dynamics 
involved. As a result it generally failed to establish causality: whether exports lead to 
higher growth or growth leads to higher exports remained an unanswered question in this 
early literature. 

More recently an important empirical literature developed, which looks in detail at the 
micro-determinants of export activity at the level of the firms, and its consequences 
(Bernard and Jensen, 1995, 1999, 2004; Clerides, Lach and Tybout, 1998). A clear 
consensus emerged from this growing literature: exporting firms are "better." They have 
higher productivity growth, hire more workers, particularly skilled workers, and pay them 
higher wages. 

Using the Enterprise Surveys (ES) available for Latin American countries, we estimated 
productivity and wage exporter premiums for each country and a pooled sample of all 
Latin American countries by running a simple OLS regressions of TFP and average 
wages on variables capturing firmsy age, size, foreign ownership, unique establishment, 
log of capital per worker, and region and industry dummies (we also included country 
dummies when running the pooled regression). The estimated coefficients on the exporter 
dummy and their standard errors in the TFP and wage regression in each country are 
reported in Table 1. 

Results by and large confirmed the idea that "exporters" are better. Judging from point 
estimates, we find that in 14 of the 16 Latin American countries in the sample and in the 
pooled sample there is positive total factor productivity (TFP) exporter premium, 
signaling that exporters are more productive. Similarly, in 15 of the countries and in the 
pooled sample there is a positive wage exporter premium, indicating that exporters pay 
higher wages. Only around half of these positive exporter premiums are statistically 
different from zero (7 in the case of TFP and 11 in the case of wages), which indicates 
that these are not estimated very precisely. However, they tend to be very large. For LAC 
as a whole the productivity exporter premium is around 40 percent, and exporters tend to 
pay wages that are 23 percent higher. 

However, these large exporter premiums, which indicate that firms that export are much 
more productive and pay much higher wages to their workers, tell us little about the 
direction of causality: do exporters become "good" firms, or do "good" firms become 
exporters?73 

730ne could envisage instrumenting the exporter dummy using variables similar to the ones used in the 
previous chapters, such as the share of firms that export in each region, or the share of exports in total sales 
in each region, but it is unclear that in our case these would satisfy the exclusion restriction. For example 
the share of firms that export in each region is likely to affect firm's productivity and wages through more 
direct channels than whether the firm exports or not. Knowledge spillovers from other exporting firms are 



Table 1. Productivity and wage exporter premiums in LAC 
Premium Log of Premium Log of 
Country TFP wages Country TFP wages 

LAC 0.339*** 0.203*** Guatemala 0.153 0.347** 
[0.035] [0.026] [0.148] l0.1431 

Argentina 0.597*** 0.09 Honduras 0.22 0.208* 
[0.111] [0.074] [0.163] [0.126] 

Bolivia -0.353* 0.084 Mexico 0.001 0.124 
[0.193] [0.163] [0.132] [0.096] 

Brazil 0.478*** 0.274*** Nicaragua -0.02 -0.019 
[0.070] [0.054] [0.109] [0.080] 

Chile 0.14 0.188 Panama 0.024 0.257** 
[0.138] [0.133] [0.362] [0.125] 

Colombia 0.304*** 0.275*** Paraguay 0.485 0.052 
[0.083] [0.071] [0.297] [O. 1791 

Costa Rica 0.01 1 0.538*** Peru 0.520*** 0.297** 
[0.009] [0.177] [0.160] [0.121] 

Ecuador 0.091 0.017 Uruguay 0.678*** 0.465*** 
[0.259] [0.173] 10.1 851 [0.105] 

El Salvador 0.357*** 0.305*** 
[0.126] rO.0921 

Note: An OLS regression is run for each country, as well as a pooled regression labeled LAC. Only the 
coefficient on the exporter dummy is reported. All regressions include as control variables firm, region and 
industry level characteristics (see text for more details). Standard errors are provided in brackets and * 
stands for statistical significance at the 5 percent level, ** for statistical significance at the 10 percent level 
and *** for statistical significance at the 1 percent level. 

Under the first hypothesis exporting improves productivity. The most common 
explanation, known as "learning-by-exporting" is that exporters acquire information from 
foreign customers on how to improve the product design, the manufacturing process or 
the quality of the good (Westphal, Rhee and Pursell, 1984). But also foreign demand 
allows domestic firms -particularly in small countries- to take advantage of unexploited 
economies of scale. 

Under the second hypothesis the best firms self-select into export markets. One rationale 
for this is that there exist important entry barriers in export markets due to higher costs 
associated with selling in foreign markets (transport, but also distribution, marketing and 
even production costs when firms need to adapt their product to foreign standards). Thus, 
only the more productive firms can enter foreign markets, and the observed differences 
between exporters and non-exporters can then be explained by ex-ante differences. 

These two hypotheses are obviously not mutually exclusive, but depending on which is 
the most important force, the policy implications can be very different. On the one hand, 
export promotion activities, which are quite common in Latin America, are often justified 
on the basis of the "learning-by-exporting" explanation. On the other hand, the self- 

likely to affect firms productivity and wages regardless of whether the firm is exporting or not, which 
would cast doubts on what is the instrumented exporter dummy really capturing. 



selection explanation would suggest that policy makers should focus their efforts on the 
internal determinants of productivity growth. 

There is no clear cut answer in the existing literature regarding the relative strength of the 
"self-selection" versus "learning-by-exporting" hypotheses. By nature this literature is 
country specific, and depending on the country examined, studies seem to reach different 
conclusions. In our brief survey in this chapter we will try to unveil some patterns in the 
existing literature. 

Regardless of whether exports cause firm level productivity gains, there are other 
channels through which exporters can boost growth. As mentioned earlier, another 
finding of this literature is that exporting firms hire more skilled workers, and pay higher 
wages. As we will see, however, the direction of causality in the existing literature is 
rarely explored. Higher wages or employment can simply reflect ex-ante conditions in the 
industry (or firm) that may affect the decision to export, or there may be confounding 
factors that affect wages and exports simultaneously, and therefore the wage premium 
should not be attributed to the export activity. An exception to this literature is a recent 
paper by Porto (2007) commissioned for this chapter. It carehlly looks at the direction of 
causality in Argentina between exports on the one hand, and wages and employment on 
the other hand. 

Exporting firms are also larger, and this implies more factor use, which can boost short 
run growth in the presence of factor unemployment or capacity under-utilization. In a 
another paper commissioned for this study, Casacuberta and Gandelman (2007) 
decompose the output differential between exporters and non-exporters in a small 
economy (Uruguay) into three determinants: total factor productivity, factor use and 
factor elasticity.74 

The rest of the chapter is organized as follows. The next section reviews the existing 
evidence regarding the impact of exports on firm productivity and wages, and examines 
some of the existing patterns in the literature. Section I11 explores in detailed the direction 
of causality between exports and wages in Argentina and Section IV examines the 
determinants of the output differential between exporters and non-exporters in Uruguay. 
Section V concludes and offers some policy implications. 

11. Exporter premiums: what do we know? 

The now common approach to examine differences in productivity or wages between 
exporters and non-exporters in the literature is to run a regression explaining changes in 
productivity or wages with a set of exporter dummies that captures different types of 
exporters, and a set of control variables that measure firm characteristics ( f m  size, 
location, industry dummies, yearlsurvey dummies, etc.). Three sets of exporter dummies 
are used in most studies (see Wagner, 2005). The first exporter dummy takes the value 1 
when the firm has been exporting throughout. The second exporter dummy takes the 

- - 

74 Factor use can be seen as a size differential in factor demand, and factor elasticity is explained by the fact 
that they allow production function of exporters and non exporters to differ. 



value 1 if the firm started exporting in the second year, and the third exporter dummy 
takes the value 1 if the firm exported only the first year, and then stopped. Firms that do 
not export throughout serve as the reference category. A positive value in the first 
exporter dummy indicates that exporters are more productive or pay higher wages than 
non exporters. The self-selection hypothesis will be favored if the difference between the 
coefficients on the second and the first exporter dummy is not too large. This would mean 
that export starters are as productive as those which have been exporting before 
(controlling for quitters which is captured by the third exporter dummy). Most studies use 
variants of this approach.75 Below, we first survey the existing evidence regarding 
productivity premiums and then turn to the literature on wage premiums. 

Productivity premiums 

For this study we surveyed fifty four studies that looked at the productivity premium 
associated with export activity.76 In 86 percent of these studies exporters are found to be 
more productive than non-exporters. Most of these studies -with rare exceptions77- 
found evidence of self-selection: good firms become exporters, suggesting that 
penetrating foreign markets may require higher productivity. About sixty percent of the 
studies test the learning-by-exporting hypothesis, but the evidence is mixed. Half of the 
studies found support for the learning-by-exporting hypothesis, and the other half found 
no evidence that there are post export entry differences in productivity growth between 
exporter starters and non exporters. 

Thus, the big picture message coming from the literature is that indeed exporters are 
more productive that non-exporters, firms do self-select into the export market, but 
exporting does not always improve productivity (or only half of the time). This suggests 
that there is a lot heterogeneity across studies in terms of the learning-by-exporting 
hypothesis, and we can maybe take advantage of the relatively homogenous methodology 
used in the literature to try to disentangle which are the type of countries where exporting 
leads to productivity gains at the level of the firm. 

In order to disentangle this heterogeneity we then run a probit regression where the 
explanatory variable is a dummy variable that takes the value 1 when the study found that 
in a particular country exports cause productivity gains, and zero if the study found that 
exports did not cause productivity gains (we exclude from this regression any study 
where the question of causality was not addressed). And in order to explore which are the 

75 More recently, in order to disentangle the self-selection versus learning-by-exporting hypotheses some 
studies have started using matching techniques to create a control group of ex-ante identical firms (Wagner 
2002 and Girma, Greenaway and Kneller, 2004). Also, some authors have focused on the difference 
between exporters and non-exporters over the entire distribution of firms and not only mean-differences, 
using tests of first order stochastic dominance (Delgado, Farinas and Ruano, 2002). Similarly quintile 
regressions have been used by others to examine productivity effects at different points of the conditional 
output distribution to test whether they may be weaker or stronger for least productive firms (Yasar, Nelson 
and Rejesus, 2003). 
76 Some of these studies analyzed several countries and therefore we have 70 individual country studies 
surveyed. 
" See for example the results for Korea in Aw, Chen and Roberts (2000). 



types of countries where learning-by-exporting is more likely, we regress this dummy on 
country characteristics, such as the degree of trade openness of the country, its level of 
development, its size and different variables capturing the investment climate. 

Our intent is simply to illustrate the type of countries where we are more likely to find 
causality running from exports to productivity. But we do have some priories. One would 
expect exports to be more likely to cause productivity increases in poorer countries with a 
smaller domestic market. Indeed, poorer countries tend to be hrther away from the 
technological frontier and they have potentially much more to learn from foreign 
buyers.78 Similarly, in small countries, firms may count on foreign demand to take 
advantage of unexploited economies of scale. Openness to trade, and a good investment 
climate may have ambiguous signs. On the one hand, a better investment climate allows 
firm to take advantage of business opportunities more fkeely, but also it may become 
more difficult for exporters to appropriate these productivity gains when barriers to enter 
or exit are small. Obviously, this does not necessarily mean that there are no productivity 
premiums or that exporting does not allow firms to become productive. The point is that 
it is difficult or impossible for the statistician to identifl this effect if the benefits created 
by the exporter are easily captured by all other firms in the economy. 

Results from these probit estimations are reported in Table 2. Each column is run with a 
different investment climate variable from the Doing Business reports. We did not 
include them all simultaneously as they tend to be highly collinear, and we did not want 
to choose one to test for the robustness of the results. 

Table 2. In which countries exporting leads to productivity gains? 
Difficulty of Difficulty of Difficulty to pay Difficulty of 

closing a taxes firing workers 

Openness -0.47 -0.64 -1.73 -1.25 
([M+X]/GDP) [0.97] [I .01] [I .32] [1.19] 
Level of Development 0.05 0.01 0.05 0.2 
(GDP per capita) [0.16] [O. 151 [O. 161 L0.21 
Size -0.31** -0.41 ** -0.57** -0.38** 
(GDP) [O. 151 [0.17] [0.23] [O. 191 
Investment climate 0.13 -0.41 -0.98** 0.4 
(see top row) 10.731 r0.361 rO.501 [0.3 11 
Pseudo R-squared 0.22 0.15 0.25 0.22 

Note: All regressions are estimated using probit where the left-hand-side variable takes the value 1 when a 
study finds that export causes growth and zero when it does not find any evidence of causality. Each 
column runs this regression using a different variable to capture investment climate. There are 34 
observations in each regression. All regressions include a dummy equal to 1 when the period under 
examination is in the 1990s or later. This dummy is never significant. ** stands for significance at the 5 
percent level, and * for significance at the 10 percent level. 

The clear message coming out of Table 2 is that we are more likely to find that export 
cause productivity premiums in small countries. This somehow gives more prominence to 
the economies of scale rationale for productivity premiums rather than the knowledge 

'* Absorption capacity may be an issue here. 



acquisition hypothesis, although our specification clearly does not allow us to disentangle 
these two forces. 

The level of development does not seem to be an important determinant of the causality 
between exports and productivity. Probably due to the conflicting forces: poorer countries 
have much more to learn from foreign buyers, but it may be more difficult to absorb this 
knowledge. The degree of trade openness is also always statistically insignificant. The 
investment climate variables give an ambiguous picture, but the only result that is 
statistically significant tends to suggest that a cumbersome business environment is not 
likely to help exporters take advantage of some of the potential benefits in foreign 
markets. 

Finally, there are two important points to keep in mind as the focus of this regional study 
is on the micro-determinants of aggregate growth. First, the determinants of self-selection 
remain an open question, and little work has been done to explain the sources of 
productivity growth before entry into the export market. As Yeaple (2005) argues, 
productivity is likely to be an endogenous decision and trade opportunities may induce 
some firms to adopt new technologies. It may well be that the expected future entry into 
export markets encourage firms to invest in new technology and product design, and 
benefit from the experience and know-how of potential foreign buyers. Thus, the increase 
in productivity observed before entering export markets may well be due to this export 
potential. This is what Alvarez and Lopez (2005) called the "conscious self-selection," 
and they found evidence using plant-level data from Chile that self-selection is indeed a 
conscious process, where firms increase productivity with the objective of becoming 
exporters. 

Second, regardless of whether exports cause firm level productivity gains, the fact that 
exporters are more productive and larger (perhaps exclusively due to self selection), 
suggests that as countries increase their export orientation, larger and more productive 
firms will produce a larger share of national output. This reallocation of resources from 
less productive and small firms to more productive and larger firms in itself is a source of 
aggregate GDP growth. In section IV we explore the determinants of output differentials 
between exporters and non exporters in a small open economy: Uruguay. 

Wage premiums 

For this chapter we surveyed 30 studies that explored wage premiums associated with 
export activity. In 213 of the studies analyzed there is evidence of an overall wa e 

et9 premium. In all but 2 studies, we found evidence of large skilled wage premiums, 
whereas unskilled workers in the export sector benefit from a premium in only 45 percent 
of the studies. Thus the big picture message emerging from this review is that exporters 

79 Interestingly these two studies match employer-employee data (Schank, Schnable and Wagner, 2007, and 
Breau and Rigby, 2006), which allows controlling for workers characteristics such as education, age and 
experience that are unobservable when working with firm (employer) data only. It is probably too early to 
conclude anything, but it seems that a large share of what is captured as an exporter skilled premium is due 
to the "superior" characteristics of workers in the export sector. 



pay higher wages to skilled workers, and sometimes they pay higher wages to their less 
skilled counterparts. 

However the issue of causality is seldom addressed in this literature. While many of these 
papers are based on panel data that allow for controls of fixed effects and unobserved 
heterogeneity at the firm level, the issue of causality from exports to wages remains 
largely unsolved. One exception is Feenstra and Hanson (1997), who set up an 
instrumental variables estimator of the impacts of FDI and outsourcing on wage and 
wage inequality. In section I11 we address this issue in detail and provide some new 
evidence. 

Before turning to the causality problem, we would like to again explore the heterogeneity 
in the findings regarding overall wage premium and unskilled wage premiums to see 
whether some country characteristics are associated with a higher likelihood of finding a 
wage premium associated with exports (regardless of whether self-selection or causality 
are involved). Again, for the same reasons as before (the productivity channel) we may 
expect that the wage premium is more likely to be observed in small and poor countries. 
A better and more competitive investment climate should in principle help to transmit 
these gains from firms to workers, but the same caveat discussed earlier applies. We 
would also expect the unskilled wages have a higher premium in skilled abundant 
countries. Indeed, unskilled workers being the rare factor in skilled abundant countries, 
one would expect it to benefit to a later extent from these wage premiums. 

Table 3. In which countries do we observe wage premiums? 
Overall wages Unskilled wages 

Difficulty of Difficulty of Difficulty of Difficulty of 
entry procedures firing workers entry procedures firing workers 

Openness -0.4 -0.23 -1.36 -1.53 
([M+X]/GDP) [0.96] [1.04] [0.86] [1.14] 
Level of Development 1.49 0.64 -0.9 -0.9 
(GDP per capita) [1.37] [0.65] [0.67] [0.68] 
Size -2.43* -0.69 -1.45** -1.23** 
(GDP) [1.39] [0.54] [0.57] [0.61] 
Unskilled abundance 0.92 -0.24 -4.16** -4.5 1 ** 
(unskilledlskilled workers) [0.95] 10.771 [1.45] [2.07] 
Investment climate -2.76* -0.36 -0.55 0.05 
(see variables in the top row) r1.461 r0.561 r0.391 r0.351 
Pseudo R-squared 0.36 0.13 0.38 0.35 

Note: All regressions are estimated using probit where the left-hand-side variable takes the value 1 when a 
study finds that there wage premiums (overall wage premiums for the first two columns, and unskilled 
wage premiums for the last two columns). Each of the two columns runs the regression using a different 
variable to capture investment climate: either the difficulty of entry procedures or the difficulty of firing 
workers. There are only 17 observations in the overall wage regressions and 26 in the unskilled wage 
regression which reflect the number of studies surveyed which tried to answer these questions. All 
regressions include a dummy equal to 1 when the period under examination is in the 1990s or later. This 
dummy is never significant. ** stands for significance at the 5 percent level, and * for significance at the 10 
percent level. 



Table 3 shows the results of the probit estimations. The first two columns explain the 
presence of an overall wage premium using two different investment climate variables 
and the second column the presence of an unskilled wage premium using again two 
different investment climate variables. We could not run the regression for the skilled 
wage premium because almost all studies we surveyed found that there exists a skilled 
wage premium. 

Again, the clear message coming out of Table 3 is that wage premiums are more likely to 
be observed in small countries. This again provides tangential evidence to the importance 
for firms in small countries to be able to take advantage of unexploited economies of 
scale in world markets. Also, unskilled wage premiums are more likely to be observed in 
skilled abundant countries. This may be due to the fact that exporters may need to pay 
higher wages to attract the rare factor (unskilled workers) into their firms in countries 
which are relatively abundant in skilled workers. 

111. From exports to wages: evidence from firm level data in ~ r ~ e n t i n a "  

The main goal of this section is to generate one of the first evidence on the causality of 
exports to wages with an application to Argentina. Our empirical strategy exploits the 
Brazilian devaluation of 1999. Argentina and Brazil are major trade partners and the 
Brazilian devaluation had a large impact on Argentine exports. Counting with an 
exogenous shock to exports is crucial to identify a causal relationship between exports 
and wages. The combination of the panel dataset and the devaluation shock is an 
important instrument to address this problem. It is possible to consider the same firm 
before and after the devaluation and to see how the wages paid by this firm change when 
there is an exogenous change in exporting opportunities. This gives us the opportunity to 
determine causality from exports to wages. 

Table 4 reports the main destination of Argentine exports during 1998-2000. In the first 
panel, we first divide countries of destination in three categories: Latin America, OECD, 
non-OECD. In column 1, we report the value of exports and in column 2, the share of 
Argentine export to different destinations. Half of Argentine exports go to Latin America 
and another 30 percent to the OECD. Column 3 reports the GDP per capita of the country 
of destination. Column 4 reports export unit values. Unit values are highest when 
Argentina exports to the OECD, as expected. Finally, column 5 reports import unit values 
(computed for overall imports, not imports from Argentina only). This is usually taken as 
a proxy for quality demand (see Hallak, 2005). Notice that the export unit values of 
Argentina are always lower than the overall import unit values of the countries of 
destination. This suggests that Argentina export products of lower quality than the 
average import of trade partners. The same conclusions follow when we divide partners 
into Low income, Middle income, and High income countries. 

In the second panel of Table 4, we provide the same information as above but 
disaggregating the major partners (like Brazil) individually, and the ones with smaller 

80 This section follows closely Porto (2007). 



shares by continent (Latin America, Europe, Asia, Africa, US and Canada). Brazil is the 
major partners, followed by Latin America, the U.S. and Europe. 

Table 4. Argentine Exports by Destination 
Unit values 

Value Share GDPPc ex ofis im 

Latin America 22982 0.55 5832 0.72 1.39 
OECD 
Non-OECD 

Low 
Middle 
High 

Brazil 
United States 
Chile 
U W W Y  
Paraguay 

East Asia & Pacific 2520 0.06 14722 0.88 3.79 
Europe and Central Asia 6552 0.16 20503 1.17 2.05 
Latin America 3353 0.08 532 1 0.73 0.78 
Middle East and North Africa 1494 0.04 9874 0.44 0.33 
North America 3 80 0.0 1 26430 1.71 1.94 
South Asia 1969 0.05 2165 0.43 5.36 
South Saharan Africa 625 0.01 3386 0.44 0.62 
Note: Own calculations based on COMTRADE data 

Table 5. Argentine Exports by Destination by year 
Unit values 

Year Value 
Share ODP exports i m p o a  

Brazil 1998 5372 0.365 6876 1.44 1.82 

United State 1998 1496 0.102 31475 0.64 2.81 
1999 1751 0.133 32871 0.57 2.79 
2000 2169 0.155 341 14 0.69 2.23 

Chile 1998 926 0.063 8730 0.35 1.1 
1999 913 0.069 863 1 0.24 0.98 
2000 1180 0.084 9197 0.27 0.88 

Paraguay 1998 474 0.032 4646 0.44 0.63 
1999 424 0.032 4621 0.39 0.55 
2000 456 0.033 4613 0.48 0.65 

Note: Own calculations based on COMTRADE data 



Table 5 reports the same information by years, for 1998, 1999 and 2000. We see how the 
share of Brazilian exports dropped in 1999, when the crisis hit and Brazil devaluated, and 
in 2000. Further, markets for Argentine exports were found in the U.S. and Europe 
instead. This suggests that, following the Brazilian devaluation, Argentine exports were 
diverted mostly to high income countries. The COMTRADE data, thus, provide prirna- 
facie evidence of the changes in the pattern of Argentine trade that supports our empirical 
strategy for identification 

Data sources and descriptive statistics: industrial surveys 

Table 6 reports some summary statistics from our EN1 survey. In Panel A, we list the 
main variables from the survey that we use in the empirical analysis: wages, employment, 
foreign ownership, age, skill composition of employment, and exporter status. A first 
look at the data confirms some of the stylized facts of this literature. Wages are higher in 
exporting firms than in non-exporters. In the surveys, firms report the total wage bill and 
the total number of employees so that our measure of wages is the average wage across 
workers of any skills. We find that average wages are 57 percent higher at exporters in 
1998, 54 percent higher in 1999 and 55 percent higher in 2000. Also, f m s  that export 
are larger and tend to hire more workers, and utilize skilled labor more intensive. As 
expected, exporters have a much larger share of foreign participation. 

Table 6. Industrial Survey: Argentina 1998 - 2000 
1998 1999 2000 

total 

A) Finn data 
Wages (monthly) 1005.8 
Log of wages 6.91 
Workers 96.0 
Foreign 11.8 
Foreign dummy 0.14 
Log of age 19.2 
Skill composition 0.256 

B) Exports 
Proportion of exporters 0.56 
Share of export on sales 0.08 

exporters non- 
exporters 

699.4 
6.55 
44.6 
1.9 
0.02 
17.2 
0.229 

total non- 
exporters 

734 
6 .M) 

47.6 
2.2 
0.02 
18.2 
0.242 

total exporters nur- 
exporters 

716.4 
6.57 
37.5 
1.4 
0.02 
18.2 
0242 

Total 

C) Export Destinations: Share of Exports 
to Brazil 0.19 0.31 0.15 0.26 0.16 0.27 0.17 
to High Income wunbies (HIE) (1) 0.29 0.49 0.31 0.55 0.33 0.55 0.3 1 
to High Infome countries (HIE) (2) 0.08 0.13 0.08 0.15 0.W 0.15 0.09 

Note: own calculations based on the Encuesta Annual Industrial, Argentina and Customs Data. See text for 
details. HIE (1) is the group of countries including all high income OECD and non-OECD countries, as 
well as upper middle income countries (according to the World Bank's definition of upper middle income 
countries). HIE (2) only includes high income OECD and non-OECD countries (i.e., it excludes upper 
middle income countries) and is constructed to test the robustness of the results. 

In Panel B, we turn to some export statistics. Around 53-56 percent of the firms 
participate in exports. However, the shares of exports to sales are relatively small. 
Unconditionally, exports account for only 7-8 percent of the sales of a typical Argentine 
firm. Instead, for those actually exporting, exports account for nearly 15 percent of total 
sales. 



Finally, Panel C of Table 6 reports data on exports and export destinations from the 
custom data. Argentine customs keep records of exports, by country of destination, at the 
firm level. Using confidential information, these data can be matched to the firm data 
from the Encuesta Nacional Industrial (ENI) of Argentina. Key summary statistics are 
reported in Table 6. Around 53-56 percent of firms in the sample are exporters, to 
different degrees; the average share of exports on sales is only 8 percent. Conditional on 
being an exporter, the average share of exports is about 15 percent. Brazil is a major 
partner: on average, the share of exports to Brazil on total firm exports is around 17 
percent. Notice that these shares declined in 1999 and 2000, after the Brazilian 
devaluation, from 19 to 15 and 16 percent respectively. In addition, conditional on being 
an exporter, the share of exports to Brazil declined from 31 percent in 1998 to 26 percent 
in 1999 and 17 percent in 2000. 

This drop in exports to Brazil is the key feature of our empirical strategy. When Brazil 
devaluated, Argentine firms had to seek new markets for their products. These markets 
were found mostly in higher income countries. To see this, we report in Table 6 the share 
of exports destined to High Income countries (HIE). We use the following World Bank 
classification: Low Income, Low Middle Income, Upper Middle Income, High Income 
Non-OECD, High Income OECD. In our benchmark models, we define as high income 
countries (HIE 1) those in the Upper Middle Income, High Income Non-OECD and High 
Income OECD categories. For robustness and sensitivity, we use a variant of this 
definition that includes High Income countries (both Non-OECD and OECD) but 
excludes Upper-Middle Income countries. 

Under the broader definition of countries (HIE I), the average Argentine firm ships 
around 31 percent of its exports to high income countries. The average exporter, instead, 
ships between 49 and 55 percent of its exports to these countries. Notice that, following 
the Brazilian devaluation, the unconditional share of exports destined to high income 
countries increases from 29 percent in 1998 to 33 percent in 2000; further, the conditional 
average share for those firms actually exporting increases from 49 to 55 percent. A 
similar pattern is observed when we use the narrower definition of high income countries. 
Overall, these data from customs (together with the information from COMTRADE 
previously reported) bring support to our empirical strategy, which uses the dynamics 
generated by the Brazilian devaluation for identification of the impacts of exports on 
wages. 

Regression Model: Exports and Export Destinations 

The aim of this section is to examine if wages and the share of non-production workers 
(an approximation to the percentage of skilled workers) depend on exports and on the 
country of destination of exports. Some of the hypotheses that we want to test are: i) 
whether exporting firms pay higher wages and have higher ratios of non-production 
workers than firms that produce for the domestic market; ii) whether the composition of 
export destinations of a firm matters, that is, whether firms that export to rich countries 
pay higher wages and have higher ratios of non-production workers than firms that either 



produce for the domestic market or that export to low-income countries; iii) whether 
product quality is one of the factors behind the wage-employment effect of exports. 

To do this, we will set up the following regression models: 

In wit = a,Expit + x& + 4; + 4.w + E,: 
(1) 

In s, = a,, Exp, + x$, + 4' + 4.' + E: 

where w is average wage paid by fm i at time t, and s is the share of skilled workers 
(non-production workers). Controls in x are industry dummies, location dummies, year 
dummies, indicators of whether the firm is foreign, the percentage of foreign ownership, 
firm size measured by total number of workers and alternatively with sales, materials 
consumption as a proxy for productivity shocks, age of the plant. The error terms have a 
firm fixed effect 4.w and 4.'. We are mostly interested in the variable Exp (from 
"exports"), which captures exports and export destinations (as explained below). 

Main Results 

We begin our exploratory analysis of wages, exports and export destinations in Table 7, 
which displays the main results from the log wages specification in (1). The first three 
columns correspond to pooled OLS regressions; the last three, to panel data, fured effects 
models. We adopt two definitions of exporters. First, instead of working with a dummy 
variable for whether a given firm exports or not, we use the ratio of exports to total sales 
as an indication of export participation. The reason for this is that one of the major 
advantages of this approach is the use of panels and fixed effects. In the data, however, 
very few firms change status from exporter to non-exporter. In consequence, the use of a 
dummy to capture exporter participation is not useful. It is much more convenient to use 
a measure of exposure, like the ratio of exports to sales, which responds much more 
flexibly to changes in the economic en~ironment .~~ In the first column of Table 7, we see 
that firms with higher export to sales ratios tend to pay higher wages. Based on an 
unconditional average exports to sales ratio of around 8 percent, exporters pay only 2 
percent more than non-exporters in the data. Using an average, conditional of being an 
exporter, of 15 percent, wages are 3.8 percent higher in those firms engaged in exports. 
At the other extreme, a firm fully specialized in exports pay 25 percent more than a 
domestically specialized counterpart. 

'' Some papers in the literature find a significant exporter premium even after accounting for the fixed 
effects. Notice, however, that these cases correspond to larger panels, spanning several years, so that the 
possibility of switching is more pronounced. 



Table 7. Exports, Export Destinations, and Wages. OLS and PE 
Dependent variable: log average wage 

Exports 1 Sales 0.252*** 
[0.093] 

High income exports 
-- 

Log Sales 0.178*** 
[0.010] 

Percentage of foreign ownership 0.003*** 
[O.OOO] 

Log age 0.055*** 
[0.018] 

Year effects Yes Yes 

R-squared 0.55 0.55 0.55 0.01 0.01 0.01 
Number of observations 2502 25 02 2502 2544 2544 2544 
Number of firms 90 1 901 901 
Note: All OLS regressions include industry, district and year effects. All FE regressions include firm fixed 
effects and year effects. Robust standard errors. * significant at 10%; ** significant at 5%; *** significant 
at 1% 

The second definition of exports that we use in this paper is designed to explore the 
export destination hypothesis. In order to take a quick look at this story, we replace the 
ratio of exports to sales with the share of exports to high income countries. (We denote 
this variable as "high income exports," HIE). Results are in Column (2) of Table 7. In 
this specification, we also find a positive and significant coefficient of exports on wages. 
Firms that export to high income countries at the unconditional average (30 percent) pay 
around 1.6 percent more than firms that either export to low income countries or not 
export at all. Firms that export to high income countries at the conditional mean (55 
percent) pay instead almost 3 percent more. Finally, firms that specialized in high income 
countries exports pay 5.4 percent more than fblly domestic firms. Although this is not a 
causal relationship, the results provide some preliminary support to the export destination 
story. 

To complete the analysis, in Column (3), we include both the export to sales ratio and the 
"exports to high income" dummy in the same pooled OLS regression. We find that, in 
this model, the positive correlation between exports to sale and wages remains, while the 
positive association with the share to high income countries (HIE) is lost. 

Since we have a panel of manufacturing firms, the regression model can be improved by 
including firm fured effects. The FE models allow us to control for unobserved 
heterogeneity at the firm level and for exit and entry into export markets. (In the FE case, 
we don't have industry and location dummies and we drop time invariant firm level 
variables, like the age of the plant, that are also absorbed into the fixed effects). Results 
are reported in Columns (4)-(6) of Table 7. The main conclusion from these regressions 
is that both the ratio of exports to sales and the share of exports to high income countries 
lose explanatory power once the fixed effects are included. In other words, once 



unobserved heterogeneity is accounted for, exporters do not appear to pay higher wages. 
These findings are consistent with those in Bernard and Jensen (1999), Isgut (2001) and 
others: good firms become exporters, but exporters do not necessarily pay higher wages. 

Why can this be? There are two sets of explanations. The one advanced by the current 
literature on the topic is that firms that are to become exporters are more productive and 
more efficient, and thus can pay higher wages, but that once the exporter status is 
achieved those productivity advantages tend to disappear (Clerides, Lach and Tybout, 
1998). 

The other explanation is endogeneity or omitted variable biases. To see an example of the 
endogeneity story, think of a model where part of the labor component comes from non- 
tradable goods. In such a scenario, high wages may prevent firms for being competitive 
in international markets, thus not being able to export much. Further, if a country like 
Argentina has to compete with low-wage countries like China for markets in developed 
countries, then high local costs can wipe out exports to high-income destinations. 

There are several examples of omitted variables. Keep in mind that the fixed effect model 
can account for firm heterogeneity that is time-invariant. But there might be many other 
sources of time-varying heterogeneity. One such source is imports. If industries that 
export a lot are industries that also import a lot, and import competition lowers wages, 
then the positive benefits of exports on wages may cancel out with the negative impacts 
of import penetration. Another reason could be productivity shocks that would allow 
firms to enter or expand their export operation and pay higher wages at the same time. 
Another reason could be changes in labor regulations, labor contracts, and changes in 
union policies. If labor regulations change for different industries during this time 
interval, forcing firms to pay higher wages, failure to control for this in the regression 
may lead to biases in the impacts of export, especially if these changes in the regulatory 
environment affect exporters disproportionately. This could be a potentially serious 
problem because Argentina introduced significant labor regulations at the end of the 
nineties. More generally, this applies to other policies as well. In fact, a weak aspect of 
the literature on wages and tariff reforms is often the impossibility to account for the 
impacts of simultaneous reforms.82 

Both the unobserved variable and reverse causality stories may lead to biases in the 
estimates of exports to wages even after controlling for the fixed effects. To address these 
issues and the issue of causality, we follow an instrumental variable approach. Our 
strategy is to explain both the level of exports of the firms and their composition of 
countries of destination by the exogenous exposure to the Brazilian devaluation of 1999. 
Notice that there is heterogeneity in the exposure to this shock, since firms and industries 
that exported more to Brazil before the devaluation were more likely to be affected by the 
shock. 

See Galiani and Porto (2006). 



There are two endogenous variables in out model. One is the HIE variable, the share of 
exports to high income countries, which is related to the export destinations of the firm. 
The other is the share of exports on sales, which is more related to export status. 

Our instrument for the HIE share is built with an interaction of a dummy Post devaluation 
with the share of the industry's exports that were destined to Brazil in 1998. More 
specifically, we adopt two specifications. In the more non-parametric model, we allow 
the impacts of the devaluation to vary from one year to the other (as the economy adjusts, 
exposure in 1999 was different from exposure in 2000). In consequence, we build this 
instrument by interact the level of exposure to Brazil before the devaluation, that is the 
share of exports to Brazil in 1998, with a 1999 dummy variable and a 2000 dummy. In 
the second specification, we build an alternative instrument which is the interaction of the 
pre-devaluation share of exports to Brazil (at the firm level) with the exchange rate of the 
Brazilian currency in 1999 and 2000. This is a more parametric model of the exposure to 
the shock. Support for these instruments comes from the preview of patterns of exports in 
Argentina, as documented in Tables 4 to 6. The argument is that, following the 
devaluation, firms that were mostly exposed to the Brazilian devaluation had to adjust 
and had to move away from this market and to explore new markets in high income 
countries (see Tables 5 and 6). 

To deal with the endogeneity of the ratio of exports to sales, we follow a similar strategy. 
More concretely, we use the share of exports to Brazil on total sales as an instrument for 
the share of total exports over total sales. There are two arguments to support this 
instrument. One claim is that f m s  with a larger share of exports to Brazil on total sales 
had lower shares of exports to sales because part of the effect of the devaluation was to 
make them retrench into local markets. Another argument is that, conditional on the share 
of exports to Brazil on total exports), firms with higher ratios of exports to Brazil over 
total sales had a lower base to divert export to high income countries. As before, we 
measure exposure non-parametrically with a dummy for 1999 and another for 2000 and 
with the Brazilian exchange rates. 

Good instruments have to be exogenous, help explain the endogenous variables, and 
satisfy the exclusion restrictions. Our instruments satisfy all these conditions. First, the 
Brazilian devaluation is arguably exogenous to the firm. Second, as argued above, the 
instruments are correlated with the level of exports and its composition/destination. 
Finally, the exclusion restrictions require that our instruments do not have an effect on 
wages beyond the indirect effect via exports and export destinations. One potential 
violation of the exclusion restrictions is given by the macroeconomic effects of the 
devaluation of a major trading partner. To account for this, we control for any direct 
effect of the devaluation with year effects. In effect, our strategy is to rely on variation in 
export destinations as identification of the effects of exports on wages. 

First stage regressions reveal that the instruments work well (see Porto, 2007 for more 
details). They have substantial explanatory power and are statistically significant in all 
the regressions. Further, the results imply that, in fact, following the Brazilian 
devaluation, firms that were more exposed to it switched to high income destination 



countries but faced lower export to sales ratios, as expected. Also, the correlations persist 
even after including year effects to account for the macroeconomic impacts of the 
devaluation (and other time effects that affected all firms in the same fashion). 

We now turn to the main results: the IV coefficients of exports on wages. These results 
are reported in Table 8. The table lists the two potential endogenous variables and nine 
columns. These correspond to the three models of Table 7 (only exports to sales ratio, 
only share of exports to high income countries, and both exportlsales and HIE together), 
for specifications without year effects and non-parametric dummy instruments (columns 
1 to 3), with year effects and non-parametric dummy instruments (columns 4 to 6),  and 
with year effects and parametric instruments using exchange rates (columns 7 to 9). The 
major conclusion of this work is that while exporting to high income countries improves 
wages, the ratio of exports to sales does NOT affect them. This means that exporting per 
se is not really a significant channel towards higher wages, but exporting to high income 
countries is. That is, what appears to matter is the composition of exports. 

The magnitudes are important, too: firms with average shares of exports to high-income 
countries pay between 8.79 (29.3 times 0.30) to 9.51 (31.7 times 0.30) more than firms 
with no exports to high income countries. It is difficult not to overemphasize this fact: 
The results are very robust and survive the inclusion of firm fixed effects (using the panel 
data) and the use of instrumental variables. 

Channels 

What are the implications of our findings so far? Our tests allow us to conclude that 
exporters to high income countries pay higher wages than other firms in the sample, even 
after including controls for exporting status. However, the results are silent regarding the 
channels. As argued above, the existence of a positive relationship between exports and 
export destination with wages is compatible with two stories. One hypothesis is that 
exports and export destinations allow firms to make higher profits (by selling to more 
profitable markets) that are henceforth shared with the workers. In another hypothesis, 
higher income countries have a higher valuation for high quality exports so that exporting 
to those countries requires more skills, higher wages, and a higher skill premium. Can we 
use our results and data to explore which of these two hypotheses seem to be more 
relevant in Argentina? 

We do not have information on wages by skill levels but we do have the composition of 
skills of the firm's employment. We can thus ask whether exporters, and in particular 
exporters to high income countries, have a different skill composition. To explore this 
idea, we run regressions of labor force composition on the share of exports to high 
income countries (HIE) and the ratio of exports to sales (as before), using the same IV 
setting. Results can be found in Table 9. 
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Table 9. Exports and Export Destinations. Labor force composition 
Dependent variables: share of skilled workers; share of hours worked by skilled workers 

Exports / Sales -0.1 11 -- 0.076 -0.141 -- 0.08 
[0.218] [O. 1791 [0.221] [0.207] 

High income exports -- 0.129 0.133 -- 0.134 0.138 
[0.044]*** [0.046]*** [0.043]*** [0.044]*** 

Log Sales -0.001 -0.003 -0.004 -0.001 -0.003 -0.004 
[0.008] [0.007] [0.007] [0.008] [0.007] [0.007] 

Year effects Yes Yes 

Instruments Dummies Exchange rate 

Number of firms 90 1 90 1 90 1 90 1 90 1 90 1 
Number of observations 2544 2544 2544 2544 2544 2544 
Note: All regressions include firm fixed effects. Robust standard errors in brackets. * significant at 10%; ** 
significant at 5%; *** significant at 1%. Bootstrap replications: 500. Includes all firms 

The results suggest that, as in the case of wages, whereas the ratio of exports to sales does 
not seem to have an effect on the composition of skills at the firm level, exporting to high 
income countries do matter. In fact, the intensity of use of skilled labor in firms that 
export to high income countries is around 10.1 to 13.8 percent higher than in other firms. 
These results provide some support to those hypotheses that require increases of the skill 
composition following exports (especially to high income countries), like the quality 
story. Indeed, in the profit sharing model, there is actually no reason to expect increases 
in the skill composition following a higher exposure to export markets. In consequence, 
our data seem to favor the quality hypothesis over the profit sharing hypothesis. 

Table 10. Exports, Export Destinations and Wages. Wage regressions controlling for 
labor force composition 

Dependent variable: log average wage 
Exports 1 Sales -0.682 -- -0.295 -0.477 -- -0.112 

[0.571] [0.466] [0.5 151 [0.458] 
High income exports -- 0.256 0.243 -- 0.233 0.228 

[0.099]*** [0.098]** [0.103]** [0.101]** 
Skilled workers 0.472 0.472 0.471 0.473 0.472 0.472 

[0.096]*** [0.093]*** [0.091]*** [0.096]*** [0.093]*** [0.095]*** 
Log Sales 0.064 0.059 0.06 0.063 0.059 0.059 

[0.019]*** [0.020]*** [0.020]*** [0.019]*** [0.019]*** [0.020]*** 

Year effects Yes Yes 

Instruments Dummies Exchange rate 

Number of firms 90 1 90 1 90 1 901 901 90 1 
Number of observations 2544 2544 2 544 2544 2544 2544 
Note: All remessions include firm fixed effects. Robust standard errors in brackets. * significant at 10%; ** - 
significant a; 5%; *** significant at 1%. Bootstrap replications: 500. Includes all firms 



Notice that this conclusion is, however, weak. In fact, we cannot rule out profit sharing as 
a valid mechanism behind the wage results. To shed some more light on this issue, we re- 
estimate the wage specification adding the skill composition as one of the regressors. We 
include, as before, a dummy of exports to high income countries and the ratio of exports 
to sales and we estimate the model with instrumental variables. Results are reported in 
Table 10. 

We confirm our previous findings. In particular, while the ratio of exports to sales 
remains insignificant in all our empirical models, exporting to high income countries still 
determines wages. The share to high income countries, HIE, is positive and significant in 
all our specifications even though we control for the skill composition of the firm. This 
supports the hypothesis that other mechanisms, like profit sharing, may be in place on top 
of the quality mechanisms. Moreover, the coefficient of the HIE variable is smaller: it 
ranges from 22.8 to 25.6 (when before it ranged from 29.3 to 35.7). This provides further 
support to the notion that quality considerations alone are not enough to explain the 
higher wages paid by exporters to high income countries. Profit sharing is also probably 
part of the explanation.83 

IV. Explaining output differentials between exporters and non exporters in a small 
country84 

Are exporting f m s  more productive? A common methodology to answer this question is 
to obtain an estimate of total factor productivity and to regress it on measures of export 
performance. Most papers find a productivity premium for exporters, although there are 
others that fail to find productivity differentials (e.g. Greenaway, Gullstrand and Kneller 
2005). Do firms become more productive as they engage in export activity? As we have 
seen, the evidence on the learning by exporting hypothesis the evidence is mixed, and in 
section I1 we have seen that the potential for learning by exporting seems to be stronger 
in small countries, suggesting that economies of scale could play an important role in 
explaining learning by exporting. Thus, our choice to undertake this exercise for 
Uruguayan firms, which has one of the smallest domestic markets in Latin America. 

However, productivity estimations tend to be based on a specification that assumes 
common parameters of the production function for both subsets of firms. Other 
specifications (see Arnold and Hussinger, 2004) undertake Olley-Pakes (1996) type 
productivity estimations, partitioning the sample by industry groups. Within a sector, 
common production function parameters are assumed between exporters and non 
exporters. By ignoring the heterogeneity of production functions across exporters and non 
exporters, one could obtain biased estimates of the contribution of total factor 
productivity to explaining output differentials between these two types of firms. 

83 Further, if we assume that the quality channel is fully accounted for with the skill composition variable, 
then we can conclude that the profit sharing could even explain twice as much of the differences in wages 
between exporters to high income countries and other firms. 
84 This section follows closely Casacuberta and Gandelman (2007). 
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Thus in this section instead of considering a common functional form, we allow 
coefficients to differ between exporting and non-exporting firms. Differences in output 
can be explained (in a decomposition similar in spirit to the ~axaca-~linder' '  
decomposition for wage differentials) in terms of factor use, factor productivity 
(elasticities) and total factor productivity. 

TFP is estimated using the Levinsohn and Petrin (2003) methodology. The estimation - 
for exporters (X) and non-exporters (NX)- is carried out in logs, and inputs into the 
production function are: white collar employment, blue collar employment and capital. In 
Levinsohn and Petrin's (2003) methodology a productivity proxy (in our case electricity) 
is used in order to control for unobservables. This method addresses two key problems: in 
a panel, a researcher would only observe the surviving firms, hence those likely to be the 
most productive (selection problem), and input choices of firms conditional on continuing 
in activity depend on their productivity (simultaneity problem). 

As the estimation procedure is not an OLS regression, residuals do not have zero mean. 
This establishes a main difference between our procedure and the Oaxaca-Blinder 
decomposition, since the latter only involves estimated coefficients and predicted levels 
and does not include residuals. The results below suggest that i) exporters are larger in 
terms of output and input utilization but have lower factor elasticities than non-exporters, 
ii) the export premium increases with orientation to foreign markets, iii) without allowing 
for different production functions, much of the export premium is lost. 

Figure 1 Output differential decomposition 

y .--- -- - -- - - - - - ------- --- - - - - -- -- 
III-TFP Exporters 'prod. fun= & li 
diffmentials 

Il-Factor 
productivity Non-exporters 'prod. jkn= B m l i  
diffmentials . . . . . . . . . . . . . . . . . . . . .  ---------- 
I-Factor use 
diffmentials 

Source: Casacuberta and Gandelman (2007) 

See Oaxaca (1973) or Blinder (1973). 



Decomposition of output diffentials between exporters and non-exporters 

In order to present a graphic representation of the decomposition we present the simple 
case in which production is a function of only one factor of production in Figure 1 .86 It is 
assumed that the exporting firm's output and labor usage is larger than the non-exporting 
firm, and for ease of exposition, that the total factor productivity level of the non 
exporting firm is null. The decomposition introduces three terms to explain the 
percentage difference between an exporter and a non-exporter firm. 

The first term of the decomposition is an output measure of the impact of the larger labor 
usage by the non exporting firm. It is calculated as the difference between the predicted 
outcome for a non-exporting firm and the actual outcome of an exporting firm. This is 
how much the non-exporter firm could increase its output it if decided to hire an amount 
of labor equal to the exporting fm. The second term captures the different labor 
productivity (or factor elasticities) between exporter and non-exporter firms valued at the 
usage level of the exporting firm.87 The third term captures the share of the output 
differential explained by differences in TFP (recall that the non exporting firm TFP level 
is 0, or alternatively all TFP levels are normalized so that the non exporting firm TFP 
level is 0). 

It is now easy to see that if the TFP estimation procedure does not allow for different 
factor elasticities between exporters and non-exporters, the estimated contribution of TFP 
to explaining output differentials will be biased. In Figure 1 we will tend to have an 
upward bias as the higher labor elasticity in the export sector will be attributed to TFP. 
However, if the factor elasticities are lower in the export sector, then the estimated 
contribution of TFP to explaining output differentials will be downward biased, which 
may in turn explain why some studies have not found that export firms are more 
productive, and or the absence of learning by exporting. 

Data sources and descriptive statistics 

We use establishment level annual observations from the Manufacturing Survey 
conducted by the Instituto Nacional de Estadistica (INE) for 1988-1995. The survey is a 
representative sample of Uruguayan manufacturing establishments with five or more 
employees. According to the sampling criterion all establishments with more than 100 
employees were included in the survey. Moreover a random sample was drawn from 
establishments with less than 100 employees until total employment of selected 
establishments accounted at least for 60 percent of the total employment of the sector as 
reported in the 1988 Census. 

The data includes domestic and export sales figures. We base our definition of exporters 
on the share of exports in sales across our sample period. In our sample, the share of 

86 For the multi-input and algebraic decomposition see Casacuberta and Gandelman (2007). 
Obviously the distinction between factor productivity and total factor productivity is blurred in this 

example with only one factor of production. 



establishments that show positive exports (regardless of the stability of their presence in 
foreign markets) increases with time (see Table 11). 

Table 11. Share of establishments with positive exports 
Year % All 
1988 35.0 671 
1989 36.5 600 
1990 39.3 5 95 
1991 39.1 562 
1992 42.3 530 
1993 40.4 5 10 
1994 41.1 49 1 
1995 42.9 455 

Source: Own calculations using ME'S survey 

We include in our group of exporters all establishments showing a ratio of foreign to total 
sales greater or equal to 5% in all sample years. Descriptive statistics for exporters and 
non-exporters are shown in Table 12. It is evident that exporters are on average much 
larger -firms than non-exporters. Along our sample period, average blue collar 
employment falls relatively more and white to blue collar ratios increases more sharply 
for the exporter group. While capital-labor ratio increases for all firms, the increase is 
also larger for the exporter group. 

Table 12. Descriptive statistics: exporter criterion: exports > 5 percent of sales 
Non-exporters 

Blue collar White collar Capital/ Whitel Blue Output per Outputi 
employment employment 

Capital stock 
Labor ratio collar ratio worker capital ratio 

1988-1990 59 20.6 149706.1 1878.7 0.35 12636.1 6.73 
1993-1995 51.5 19.6 145326.2 2044.5 0.38 17317.7 8.47 
% change 87.2% 95.1% 97.1% 108.8% 109.1% 137.0% 125.9% 
Exporters 

Blue collar White collar Capital/ labor Whitel Blue Output per Output1 
Period employment employment 

Capital stock ratio 
collar ratio worker capital ratio 

1988-1990 218.8 -504 441115.7 1638.7 0.23 13638.9 8.32 
1993-1995 163.1 47.1 540092.4 2569.6 0.29 19818.8 7.71 
% change 74.5% 93.5% 122.4% 156.8% 125.4% 145.3% 92.7% 
Source: own calculation using Manufacturing Survey, INE 

Additionally, the increase in output per worker and the decrease in output/capital ratios 
are more pronounced in the exporter group. Capital and labor creation and destruction 
rates estimated by Casacuberta, Fachola and Gandelman (2007, forthcoming) confirm the 
shift in Uruguayan manufacturing towards more capital intensive production methods. 
According to the evidence here presented such process was deeper in more export- 
oriented firms. 

Results 

The main results of the output differential decomposition between exporters and non 
exporters are presented in Tables 13, where we allow factor elasticities to vary between 
exporters and non exporters and Table 14 where factor elasticities are common. On 



average the output of an exporter firm is more than twice the output of a non-exporter but 
it is interesting to note that the output gap tends to decrease as the definition of the 
exporter sector is stricter. This means that although on average exporters are larger than 
non-exporters, the largest firms in our sample are not the most export oriented ones. 

Table 13. Output decomposition by definition of exporter and allowing for different 
factor elasticities between exporters and non exporters 

output 
Threshold value: 

Differential Factor elasticity 
definition of Factor use term TFP term 

exporter- non- term 
exporter 

exDorter 
0 171 168 -1 9 21 

70 9 1 84 -111 118 
Source: own calculation using Manufacturing Survey, INE 

For thresholds of exports up to 50 percent of total sales, between one third and two thirds 
of output differentials are due to differences in total factor productivity, while the rest is 
due to the factor usage and factor productivity. The share of the output gap explained by 
differences in TFP increases with export orientation (see Figure 2). Thus, not only 
exporters are more productive than non-exporters, the larger the export orientation the 
larger the productivity premium. 

Figure 2. Percentage of output gap accounted for by TFP differentials 
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threshold % exportslsales 



The corollary of the larger contribution of TFP is that factor contribution (as the sum of 
factor intensities and factor elasticities effects) decreases with export orientation. This is 
due both to the lower input usage term (always positive) and the lower elasticity term 
(always negative). As was observed in the case of output differentials, the evolution of 
factor use gap with export orientation implies that exporters tend to hire more 
employment, use more capital, materials and energy than non-exporters, but the largest 
firms in terms of input use are not those most export oriented. 

If instead of using the decomposition that allows for factor elasticities to vary between 
exporters and non exporters we assume that these are common we obtain the results 
reported in Table 14, which disaggregates the output gap into only factor use and TFP 
differential. Since they refer to the same output gap (i.e. the definition of exporter is the 
same) the second columns of Table 13 and 14 have exactly the same values, while the 
TFP column is different. In particular, when the production coefficients are restricted to 
be the same for both groups, the share of the output gap that is explained by productivity 
differentials is almost null. 

Table 14. Output decomposition by definition of exporter and constrained to 
common factor elasticities between exporters and non exporters 

Threshold value: output 
Differential 

definition of Factor use term TFP term 
exporter- non- 

exporter 
exDorter 

5 155 160 -6 

70 9 1 86 5 
Note: authors calculations 

Figure 3 presents the share of the output gap explained by TFP differentials assuming 
equal and different production functions for exporters and non-exporters. At least in our 
data, when it is assumed that exporters and non-exporters share the same technology 
represented by the production function, the result is that the productivity levels of 
exporters and non-exporters are basically the same. On the contrary, when it is assumed a 
more flexible approach, allowing the coefficients of the production function to vary 
between groups, then we find a sizeable export productivity premium. 



Figure 3. Percentage of output gap accounted for by TFP differentials 
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V. Conclusions and policy implications 

Export firms are more productive and pay higher wages. These exporter premiums have 
two non mutually exclusive explanations. Either more productive firms self-select into 
export activities, as only highly productive firms could face the entry costs associated 
with selling in foreign markets, or there is learning-by-exporting in which case the 
participation in the export market allows firms to become more productive. 

The existing empirical evidence strongly supports the self-selection hypothesis, whereas 
learning-by-exporting is only observed in some countries. More than 80 percent of the 
studies surveyed for this chapter found evidence that exporting firms were more 
productive before entering the export market, whereas only half of the studies found that 
exporting f m s '  productivity grew faster than non exporting firms' productivity after the 
former entered the export market. 

Interestingly, we found that learning by exporting was more likely to be observed in 
small countries, suggesting that the ability to exploit economies of scales in foreign 
markets may be part of the explanation behind learning-by-exporting. On the other hand, 
trade openness, the investment climate, and the level of development could not help us 
explain why learning-by-exporting occur suggesting that they are not important 
determinants of learning-by-exporting. Casacuberta and Gandelman (2007) study 
summarized in section IV of this chapter confirms the importance of firm size in 
explaining output differential between exporters and non exporters in a small open 
economy (Uruguay). They propose a novel decomposition of the output gap between 
exporters and non exporters inspired in the Oaxaca-Blinder decomposition for wage 
differentials. Differences in size (or factor use as they called it) explain more than 80 
percent of the output differential between exporters and non exporters. Reorientation 
towards export markets could therefore be an important source of short run growth in the 
presence of labor unemployment or capacity under-utilization. 



We also found that wage export premiums (i.e., the fact that exporters pay higher wages 
than non exporters) were more likely in small economies, whereas trade openness, the 
investment climate, and the level of development did not seem to matter. The existing 
literature stops at identifying the presence or not of a wage export premium and does not 
address the issue of causality. 

In a paper commissioned for this chapter and summarized in section I11 Porto (2007) 
takes the issue of causality between exports and wages seriously by providing convincing 
instruments for exports in a regression explaining wages paid by Argentinean 
manufacturing firms. He uses as instrument for Argentinean f m s '  exports during the 
period 2000-2002 their exposure to the Brazilian devaluation in 1999. Arguably, this is 
exogenous to Argentinean firms' exports after the devaluation, as he also controls for 
firm characteristics that could determine exposure to Brazil, and direct effects of 
Brazilian's devaluation on Argentinean firms (through macroeconomic effects for 
example) by using firm and year fixed effects. The main findings are that exports per se 
do not necessarily cause higher wages. Rather, it is where countries export that matter. 
We find that, conditional on firm characteristics and firm fixed effects, the IV estimates 
suggest that firms that specialize in exports to high income countries tend to pay much 
higher wages than their counterparts (this includes firms that export to low income 
countries or to the domestic market). In other words, while exports per se are not 
necessary good, the exposition of exports is a key engine for higher wages. 

The results are consistent with both a quality and a profit sharing story. High income 
countries tend to demand higher quality goods, and this allows firms to pay higher wages. 
However, he cannot rule out the existence of profit shifting mechanisms, whereby firms 
that exports to high income countries tend to share part of the excess profits with the 
workers. 

But what determines the rapid productivity growth observed by firms before they enter 
the market? Little is known about this, and some authors such as Alvarez and Lopez 
(2005) argued that an important part of the explanation -at least among Chilean 
manufacturing plants- is "conscious" self-selection. Firms become more productive 
with the objective of becoming exporters. So export activity may be the cause of the jump 
in productivity before entering the export market. 

An important point to keep in mind, as the focus of this regional study is on the micro- 
determinants of aggregate growth, is that regardless of whether exports cause firm level 
productivity gains, the fact that exporters are more productive and larger (perhaps 
exclusively due to self selection), suggests that as countries increase their export 
orientation, larger and more productive firms will produce a larger share of national 
output. This reallocation of resources from less productive and small f m s  to more 
productive and larger firms in itself is a source of aggregate GDP growth. 

However, depending on which is the most important force, the policy implications can be 
very different. On the one hand, off shore export promotion activities, which are quite 
common in Latin America, are often justified on the basis of "learning-by-exporting". On 



the other hand, the self-selection explanation would suggest that policy makers should 
focus their efforts on the internal determinants of productivity growth. Evidence 
elsewhere indirectly suggests that the latter is probably more important in developing 
countries. In a recent paper Lederman, Olarreaga and Payton (2006) showed with the 
help of a recent survey on export promotion activities that in developing countries returns 
to on-shore export promotion activities such as technical assistance and training for 
(large) domestic firms on how to enter foreign markets were much larger than returns to 
off-shore export promotion activities such as country image, fair participation, and other 
marketing activities abroad, such as foreign offices. They also found that export 
promotion activities should focus on large domestic firms that are not yet exporting rather 
than established exporters in order to maximize their impact on aggregate exports. These 
findings are consistent with the idea that self selection plays an important role in the 
explanation of export premiums. 
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