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Overview

Norman V. Loayza and Luis Servén

Introduction

Microeconomic effi ciency and fi rm-level dynamics underlie aggregate 
economic performance in terms of productivity, growth, and volatil-
ity. Growth in aggregate output and employment refl ects fi rms’ deci-
sions regarding job creation and capital accumulation. Changes in 
the allocation of inputs and outputs across producers represent an 
important source of aggregate productivity change, as shown by a 
variety of studies focused on different countries and time periods. 
Gains in aggregate productivity largely refl ect entry and expansion of 
high-effi ciency fi rms and production processes and contraction and 
exit of low-effi ciency ones—the Schumpeterian “creative destruc-
tion” process, long viewed as an essential ingredient of a dynamic 
economy—and fi rm-level decisions regarding product innovation 
and technological upgrading. Firms’ ability to adjust the deployment 
and utilization of productive factors in the face of disturbances shapes 
the response of the overall economy to exogenous shocks and deter-
mines their consequences for aggregate instability. 

In turn, fi rms’ decisions regarding investment, innovation, and 
job creation refl ect a variety of microeconomic incentives and bar-
riers. Prominent among them is the regulation of goods and factors 
markets. Regulation is purportedly enacted to pursue social goals. 
Its rationale is the existence of market failures arising from infor-
mational asymmetries, economies of scale in production, incom-
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plete markets, and externalities. Under such circumstances, eco-
nomic agents may not fully internalize the social costs and benefi ts 
of their actions, and adequate market regulation can raise social 
welfare.

However, this presumes that regulatory policy is guided solely by 
the public interest. In reality, regulation obeys a more complex politi-
cal economy process, where legitimate social goals may become entan-
gled with the objectives of particular interest groups concerning the 
level and distribution of rents. As a result, regulation may be biased 
in favor of special interests, or may become hostage to “political cap-
ture,” which distorts regulatory goals to pursue political ends. 

 Regulation can be thought of as a set of rules that constrain the 
actions of economic agents in (true or purported) pursuance of social 
goals. Such goals may range from health and safety to environmen-
tal protection, job security, and social equity. The effects of regula-
tion on aggregate economic performance arise from the action of 
those constraints. Regulation may yield benefi ts in terms of eco-
nomic performance if it helps correct externalities, informational 
asymmetries or coordination failures—for example, by preventing 
the “free-riding” that hampers the provision of productive public 
services or by improving information disclosure and thus lessening 
credit rationing in fi nancial markets. 

Regulation also imposes economic costs. The most obvious one 
is the use of productive resources for regulatory compliance rather 
than production of goods and services. However, the most impor-
tant costs of regulation accrue through its effects on economic effi -
ciency. Broadly speaking, regulation may affect the allocation of 
resources across fi rms and industries by altering their relative profi t-
ability or by introducing barriers to the redeployment of resources 
among microeconomic units. It may also affect within-fi rm effi ciency 
by changing fi rms’ exposure to competitive pressures in input and 
output markets. Finally, regulation can impact on the dynamic of 
output and productivity by changing the incentives for process and 
product innovation, capital accumulation and job creation.

The objective of this volume is to document the patterns of busi-
ness regulation across the world and review their impact on aggre-
gate economic performance. The volume adopts a comparative 
cross-regional perspective, with particular attention to Latin Amer-
ica. The research reported here focuses on establishing the analytical 
and empirical links between microeconomic regulatory policies on 
the one hand, and aggregate productivity, growth, and volatility on 
the other. Thus, the volume adds to a novel but increasingly infl uen-
tial line of policy-relevant research that seeks to understand macro-
economic phenomena from a microeconomic perspective. Such lit-
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erature is still fairly scarce in the case of industrial countries, and 
virtually in its infancy for developing countries.

To achieve this end, the volume combines a variety of method-
ological approaches—analytical and empirical, micro and macroeco-
nomic, single- and cross-country—to an extent limited mainly by the 
availability of suitable data. Following this overview, the volume 
comprises six chapters that address the subject from different but 
complementary perspectives, providing a comprehensive exploration 
of the various channels through which business regulation affects 
growth, stability, and other key macroeconomic dimensions.

This introductory chapter offers a brief nontechnical overview of 
the analysis developed in the rest of the volume, and summarizes the 
main conclusions. The chapter is organized as follows. The next sec-
tion outlines the main characteristics of regulation across the world 
and their relationship with the aggregate economic performance 
explored in the study. This is followed by a section that summarizes 
the evidence collected by this research on the transmission channels 
between regulation and growth and productivity. Next, a brief sum-
mary of the study’s work on the microeconomic underpinnings of 
the regulation-macro link is presented, followed by a section provid-
ing some concluding remarks.

Regulation and Macroeconomic Performance

Microeconomic regulations pertain to a broad array of dimensions 
of fi rms’ economic activity. Much of the existing empirical literature 
on the effects of regulation and regulatory reform has focused on 
labor market regulation. In particular, considerable attention has 
been paid to its role in the differential performance of continental 
European countries vis-à-vis the United States.

In contrast, product market regulation has received much more 
limited attention—except for the fairly extensive literature on the 
effects of barriers to international trade. Product market regulation 
is a broad concept, typically taken to include regulatory provisions 
on fi rm entry and exit, barriers to international trade and invest-
ment, and possibly also competition policies, as well as the extent of 
state control over business enterprises. 

Chapter 2, “Product Market Regulation and Macroeconomic 
Performance: A Review of Cross-Country Evidence,” by Fabio Schi-
antarelli, provides a critical review of the existing theoretical litera-
ture and relevant microeconometric evidence, discussing along the 
way the main data and methodological issues related to empirical 
work on this topic. In addition, it evaluates the cross-country evi-
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dence on the effect of product market regulation on fi rm dynamics, 
investment, employment, innovation productivity, and output 
growth. Thus, the chapter sets the stage for the subsequent analysis, 
and helps the reader better understand how the new evidence pre-
sented in this volume fi ts in with and expands on previous fi ndings 
on the macroeconomic dimensions of product market regulation.

Unlike the present volume, the bulk of the existing empirical lit-
erature has focused on industrial countries, employing a variety of 
samples and econometric approaches. On the whole, this literature 
lends support to the conclusion that regulatory barriers in the prod-
uct market have a negative effect on fi rms’ entry or turnover and are 
likely to slow the process of resource reallocation. Likewise, the 
evidence suggests a positive effect of product market deregulation on 
investment and employment. This is clear in the service sector but 
less so in manufacturing. Nevertheless, the fi nding for investment is 
particularly important because new production processes are often 
embodied in new capital goods and fi nd their way into the economy 
through the accumulation of new capital. 

Likewise, most studies fi nd a negative effect of tighter regulation 
on total factor productivity (TFP) or per capita output growth. The 
results for TFP growth are particularly strong for the service sector. 
In this respect, the cross-country evidence is consistent with the 
microeconometric evidence that fi nds a positive and signifi cant asso-
ciation between competition and productivity growth. 

In contrast, cross-country studies have not found a strong positive 
effect of less stringent regulation on direct input measures of fi rms’ 
innovative activities. In this regard, the lack of clear empirical results 
is consistent with the well-known theoretical ambiguities surround-
ing the relationship between competition and innovation. To make 
further progress on this front, future research requires not only bet-
ter measures of innovation, but also a deeper understanding of how 
the nature of a country’s industrial structure, the distance of a coun-
try from the technological frontier, the availability of human capital, 
and other initial conditions may lead to different results. 

Past studies of the effects of regulation on aggregate economic 
performance make use of a heterogeneous assortment of regulatory 
indicators, which hampers their mutual comparability. To move for-
ward in this area, the fi rst step is to construct a consistent set of 
measures of microeconomic regulation more suitable for comparison 
across countries. This task is undertaken in chapter 3, “Regulation 
and Macroeconomic Performance,” by Norman Loayza, Ana Maria 
Oviedo, and Luis Servén. Drawing from a variety of sources, the 
chapter develops synthetic indicators of regulation covering a broad 
array of dimensions relevant to fi rms’ economic activity: fi rm entry, 



overview  5

labor, taxation, trade, fi nance, contract enforcement, and bankruptcy. 
The chapter thoroughly documents the procedure followed and the 
sources employed for this purpose.

These synthetic regulation indicators allow a depiction of the styl-
ized facts concerning regulation around the world (fi gure 1.1).1 Two 
main fi ndings emerge in this regard. First, the burden of regulation 
shows considerable variation across countries, but in ways that 
appear systematically related to countries’ level of development. The 
burden of taxes is heaviest in rich countries, while developing coun-
tries show the harshest regulatory environments in all other areas. 
The fi rst of these two facts basically refl ects the larger size of the 
public sector in industrial economies. Second, casual inspection and 
formal statistical tests show that the overall regulatory framework 
can be conveniently summarized by the extent of regulation in three 
major dimensions: fi scal, labor, and product market, where the latter 
is taken to encompass the regulation of entry, trade, fi nancial mar-
kets, bankruptcy, and contract enforcement. In fact, the extent of 
regulation across the latter fi ve subcategories tends to vary in unison 
across countries, so that little is lost by combining them into a single 
indicator.

This general context allows a comparative assessment of the sta-
tus of regulation in Latin America (fi gure 1.2). In most dimensions, 
the levels of regulation in the region are well above those of indus-
trial countries. The exception is fi scal regulation, which on average 
is lower in Latin America than in any other world region, refl ecting 
the fact that tax burdens are relatively low in most (but not all) 
countries in the region. In contrast, Latin American countries stand 
out for their strict regulation of labor, which is the highest among 
all developing regions considered. 

These stylized facts still stand after controlling for the level of per 
capita GDP. When this is done, the result is that a majority of Latin 
American countries exhibit higher degrees of regulation than the 
world norm, as given by countries of comparable income levels. In 
particular, Brazil, Argentina, Venezuela, and Ecuador rank among 
the countries in the world furthest above the norm in terms of prod-
uct market regulation, and (except for Ecuador) in terms of labor 
market regulation as well. 

Chapter 3 then turns to relating these patterns of regulation across 
the world with countries’ economic performance. Loayza, Oviedo, 
and Servén do this by providing cross-country empirical evidence on 
the connection between the summary measures of regulation just 
described on the one hand, and long-term growth and volatility on 
the other. Specifi cally, the analysis focuses on the growth rate of GDP 
per capita and the volatility of the output gap (fi gure 1.3).
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Figure 1.1: Regulation around the World
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The empirical estimations attempt to take into account two 
important features of real-world regulation. First, the quality of 
regulation is likely to vary considerably across countries, refl ecting 
primarily the quality of the countries’ overall institutional frame-
work. Second, regulation may be partly endogenous itself, driven by 
aggregate economic performance. This raises the concern that the 
observed association between regulation and performance may not 
refl ect the causal effect of the former on the latter—a concern that 
will also surface in other chapters in this volume (and much of the 
existing literature). By controlling for this issue in the econometric 
estimations through the use of instrumental variables, this and the 
ensuing chapters provide support for the view that their empirical 
results capture the causal impact of regulation on the macroeco-
nomic variables of interest. 

Overall, the estimated results suggest that increasing product 
market and labor regulations tends to reduce average economic 
growth (fi gure 1.4). Conversely, stronger taxation can potentially 
lead to higher growth, particularly in poor countries. The likely rea-
son is that, in contrast to other regulations, higher taxes permit 
improving the supply of productive public services, which are badly 
needed in most developing economies. The results also indicate that 
better governance tends to dampen and even eliminate the adverse 
impact of regulations on growth. 

Regarding macroeconomic volatility, the empirical results imply 
that increasing product market and labor regulations tends to induce 
higher volatility (fi gure 1.5). However, while better governance can 

Figure 1.2: Regulation in Latin America
Overall regulation index, ranging from 0 to 1
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Figure 1.3: GDP per Capita vs. Regulation Indices
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mitigate the volatility effect of labor regulations, it cannot alleviate 
the detrimental impact of product market regulations. In turn, fi scal 
regulations appear not to have a robust detrimental effect on mac-
roeconomic volatility.

Source: Authors’ calculations.
Note: For a list of countries and their 3-letter codes, please see annex 5.1.
 *** signifi cant at 1%

Figure 1.4: Overall Regulation and Growth
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Figure 1.5: Overall Regulation and Volatility
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What do these results mean in practical terms? An illustration can 
be given by taking the case of Latin America. The empirical fi ndings of 
chapter 3 imply that the region’s relatively high levels of product and 
labor market regulation, coupled with its relatively weak governance, 
entail a cost in terms of macroeconomic performance. That cost can 
be highlighted using our preferred econometric estimates (those that 
take into account the potential endogeneity of regulation and the 
effects of governance quality) and the region’s pattern of regulation 
vis-à-vis the rest of the world. In terms of long-run real per capita GDP 
growth, the empirical results suggest that the average cost to the region 
is around 0.4 percentage points per annum, a rather signifi cant num-
ber. Furthermore, the cost is larger in those countries with stricter 
regulation and weaker governance. In contrast, countries with rela-
tively milder regulatory frameworks and stronger governance—such as 
Chile and Costa Rica—actually draw a growth dividend 

The Transmission Channels

On the whole, chapters 2 and 3 support the view that regulation has 
an adverse impact on aggregate growth. But how does such impact 
arise? There are two broad possibilities. The fi rst one is that reduced 
growth refl ects the effi ciency cost of regulatory compliance. One 
prominent mechanism through which this cost is incurred is the dis-
tortionary effect of regulation on the Schumpeterian process of fi rm 
renewal. By impeding the reallocation of resources (or orienting it 
toward ineffi cient uses), regulation may hamper effi ciency-enhanc-
ing churning. Through this fi rm dynamics channel, regulation can 
have a macroeconomic impact by both worsening recessionary peri-
ods and reducing trend growth. 

The second option is that reduced growth refl ects the effi ciency cost 
of evading regulation. This arises from the incentive that regulation 
may create for fi rms to work outside the legal framework and become 
informal. This is a second-best outcome because it entails losing, at 
least partially, the advantages of legality, such as police and judicial 
protection, access to formal credit institutions, and participation in 
international markets. Trying to escape the control of the state forces 
many informal fi rms to remain suboptimally small, use irregular pro-
curement and distribution channels, and constantly divert resources 
to mask their activities or bribe offi cials. Therefore, as compared with 
a fi rst-best response, the expansion of the informal sector is typically 
associated with distorted and insuffi cient economic growth.

The volume devotes a chapter to explore each of these channels. 
Chapter 4, “Regulation and Microeconomic Dynamics,” by N. 
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Loayza, A. M. Oviedo, and L. Servén, focuses on the dynamics of 
fi rm renewal and resource reallocation as the mechanism through 
which microeconomic regulations affect economic performance. To 
develop this analysis, the chapter uses sectoral manufacturing pro-
ductivity and fi rm-turnover data drawn from a recently assembled, 
and still largely unexplored, cross-country firm-level database 
encompassing both industrial and developing economies. 

Specifi cally, using data for 12 countries (seven OECD and fi ve 
Latin American) disaggregated at the level of 13 major manufactur-
ing sectors, the chapter studies the relationship between regulatory 
burden and labor productivity growth. As a preliminary step, the 
chapter examines the connecting links of this relationship, proposing 
fi rm turnover as the mechanism through which the regulatory burden 
affects fi rms’ productivity growth (fi gure 1.6). The chapter fi rst 
observes that in countries where fi rm turnover is more active, pro-
ductivity growth is higher. Moreover, it fi nds that the reallocation-
related components of productivity growth (those refl ecting entry 
and exit of fi rms, as well as reallocation of resources among surviving 
fi rms) exhibit the most signifi cant connection with turnover. 

Then the chapter turns to the question of whether regulations affect 
fi rm turnover. For this purpose, fi rm turnover rates at the sectoral level 
are regressed on (country-specifi c) labor, product market, and taxa-

Figure 1.6: Labor Productivity Growth and Firm Turnover
12 countries and 13 manufacturing sectors
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tion regulation measures and their respective interaction with “nor-
mal” turnover (that is, turnover in the United States as the benchmark 
country). In addition, to help insure against simultaneity bias, the 
regressions control for the standard deviation of GDP growth and of 
terms-of-trade growth. These sources of volatility are likely to be cor-
related with both the country’s regulatory stance and its fi rm turnover 
rates. The chapter fi nds that in countries where labor and product 
market regulations are more burdensome, turnover rates are corre-
spondingly lower on average. Furthermore, this slackening effect 
appears to be more relevant for sectors characterized by lower normal 
turnover rates. In contrast with the results on labor and product mar-
ket regulations, countries with heavier taxation show higher fi rm 
turnover. Although at fi rst this may seem a surprising result, it may be 
explained by the observation that tax-fi nanced public goods and ser-
vices can indeed facilitate fi rm renewal. 

Having thus highlighted the role of fi rm dynamics as transmission 
mechanism (from regulation to turnover, and from turnover to pro-
ductivity growth), the chapter turns to its basic objective—directly 
assessing the connection between regulation and productivity 
growth. It does so by using the same cross-country sectoral database 
as used in the preliminary exercises but employing a different econo-
metric methodology. This is a variation of the difference-in-differ-
ence procedure, designed to eliminate unobserved country-specifi c 
and sector-specifi c effects. Since the regulation measures vary only 
across countries, their impact on labor productivity growth could 
not be estimated after removing country-specifi c effects, unless an 
additional identifi cation assumption was used. For this purpose, the 
chapter follows a Rajan-Zingales type of approach, with a twist—
identifi cation is obtained by assuming that regulations have a stron-
ger impact on labor productivity growth in sectors that normally 
require higher turnover. 

The chapter fi nds that labor and product market regulations have a 
negative effect on labor productivity growth. The adverse effect is stron-
ger on the components of productivity growth that refl ect reallocation 
of resources between fi rms than on the component that captures pro-
ductivity growth within fi rms. Conversely, fi scal taxation appears to be 
benefi cial for fi rms’ labor productivity growth, surely mirroring both 
the positive relationship between taxation and fi rm turnover and the 
benefi cial productivity effect of public goods and services. 

As noted above, the other broad channel through which regula-
tion may affect aggregate performance is by encouraging fi rms to 
become informal in order to evade regulatory constraints. Informal-
ity, defi ned as the collection of fi rms, workers, and activities that 
operate outside the legal and regulatory framework, is pervasive in 
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the developing world. It is both a symptom of underdevelopment 
and a cause of economic retardation. Ultimately, informality refl ects 
a distorted, second-best response from an over-regulated economy. 
However, regulation is not the only force behind informality—other 
factors also matter, to an extent that depends on country-specifi c 
circumstances. 

Chapter 5, “Informality in Latin America and the Caribbean,” by 
Norman Loayza, Luis Servén, and Naotaka Sugawara, explores 
these issues in the case of Latin America. Proper measurement of 
informality is a contentious issue, and the chapter presents four 
alternative measures that show the large degree of heterogeneity 
across the region. While Bolivia and Haiti rank among the countries 
having the highest levels of informality in the world, Chile and Costa 
Rica possess relatively small informal sectors. The typical country in 
Latin America produces about 40 percent of its GDP and employs 
70 percent of its labor force informally (fi gure 1.7).

The chapter uses the cross-country variation in informality and 
its covariates to explore the macroeconomic cost of informality and 
assess its causes, with regulation as one of the candidate explana-
tions. Informality imposes costs because it implies misallocations of 
resources, as fi rms remain suboptimally small, divert resources to 
avoid detection, and congest public infrastructure without contrib-
uting to its fi nancing. However, this does not necessarily mean that 
formalization should result in growth gains. Indeed, informality may 
deliver better economic performance than a fully-formal but scle-
rotic economy unable to circumvent its regulation-induced rigidities. 
In other words, the mechanism of formalization matters. Formaliza-
tion based on improvements in the regulatory framework and the 
provision of public services is likely to bring about increased effi -
ciency and growth, but formalization purely based on enforcement 
may well have the opposite effects. Nevertheless, the empirical anal-
ysis of the effects of informality on growth presented in chapter 5 
fi nds a robust negative association between the various indicators of 
informality and aggregate growth performance. Such association 
survives when the potential endogeneity of informality is taken into 
account, and hence it likely captures informality’s causal effect on 
growth. Moreover, the effect is economically signifi cant as well. 
Similar results obtain regarding the effects of informality on the inci-
dence of poverty across countries.

Informality arises when the costs of belonging to the economy’s 
legal and regulatory framework exceeds the benefi ts. Thus, infor-
mality is more prevalent where the regulatory framework is burden-
some, the quality of government services is low, and the state’s mon-
itoring and enforcement capacity is weak. However, these 



14 Figure 1.7: Latin America: Size of Informality
Measures of informal production and labor 
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cost-benefi t calculations are also affected by key structural charac-
teristics of the economy, such as its productive and demographic 
structure and the availability of skilled labor. Chapter 5 argues that 
it is important to take into account all of these factors when trying 
to ascertain the causes of informality. 

This view is confi rmed by the chapter’s empirical analysis of the 
causes of informality. Improvements in law and order, business reg-
ulatory freedom, or school achievement all reduce informality (fi g-
ure 1.8). The same result occurs as the economy’s production struc-
ture shifts away from agriculture and demographic pressures abate. 
In other words, no single determinant is suffi cient to explain infor-
mality, and the relative role of the various contributing factors varies 
across countries. In the case of Latin America, the chapter shows 
that informality is primarily the result of a combination of poor 
public services and a burdensome regulatory framework. In the 
region’s lower-income countries, these factors are further exacer-
bated by the large role of agriculture in the economy and the pres-
sure of a largely young population. 

Exploring the Microeconomic Foundations

The analysis described so far—though guided by theoretical consid-
erations and based on microeconomic arguments—has been primar-
ily empirical and aggregate. A necessary complement to this is a 
theoretical analysis that, starting from the microeconomic level, 
explicitly develops the links between fi rm dynamics and macroeco-
nomic performance and specifi es the mechanisms through which the 
regulatory burden affects this relationship. This is the purpose of the 
last two chapters of the book.

 Chapter 6, “Slow Recoveries,” by Raphael Bergoeing, Norman 
Loayza, and Andrea Repetto, analyzes how policy-induced rigidities 
can impair the economy’s ability to absorb and accommodate adverse 
shocks, amplifying and prolonging their negative impact (fi gure 1.9). 
The issue is of special relevance to Latin American countries because 
most of them suffer high terms of trade volatility, and are also sub-
ject to large world fi nancial shocks. Indeed, the region’s growth per-
formance during the 1990s was signifi cantly hampered by adverse 
world disturbances, and many observers have noted that the effects 
of the latter appear to have been more negative and lasting in Latin 
America than in other regions. 

While this is a macroeconomic issue, its policy and regulatory 
roots can be rigorously analyzed only from a microeconomic stand-
point. The reason is that policy-induced rigidities affect the dynam-
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Figure 1.8: Informality and Its Basic Determinants 
Informality measured by the Schneider shadow 
economy index
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ics of creation, growth, and destruction of investment projects and 
fi rms in a heterogeneous, idiosyncratic manner, even if the shocks 
are common. To examine this mechanism, the chapter develops a 
dynamic general equilibrium model of heterogeneous plants subject 
to aggregate and idiosyncratic shocks and regulations. These regula-
tions take the form of subsidies and taxes that change the relative 
cost of fi rm creation, expansion, and survival, thus altering the nat-
ural rate of factor reallocation. The economy’s equilibrium path is 
characterized by an ongoing process of resource reallocation. When 
an exogenous rigidity is introduced, the natural process of entry and 
exit is muffl ed, reducing the amount of effi ciency-enhancing fi rm 
restructuring. This helps sustain an ineffi cient allocation of resources 
and pushes the economy inside its production possibility frontier. 
This reasoning is consistent with cross-country evidence that sug-
gests that adjustment to adverse shocks is costlier the more pervasive 
the extent of regulation.

To provide a quantitative illustration of the effects of these micro-
economic rigidities on the economy’s recovery path following an 
adverse shock, the chapter simulates two situations representing 
particular cases of impediments to reallocation. In the fi rst exercise, 
the authors compare the recovery of two economies that are subject 

Figure 1.9: Severity of Recessions and Regulatory Burden: 
Cross-Country Relationships
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to the same aggregate shock, where one of them is undistorted by 
taxes or subsidies while the other starts off with a given production 
subsidy to incumbent fi rms. Under the benchmark calibration, the 
undistorted economy that faces a (one-period) transitory aggregate 
shock equivalent to 5 percent of steady-state per capita GDP loses 
about 13 percent of its pre-shock output and completes restructur-
ing in a period of one quarter. However, in the presence of a similar 
shock, an economy that starts off with a 5 percent subsidy to incum-
bents loses 14.2 percent of initial output with a restructuring period 
of nine quarters. 

In the second exercise, the aggregate shock is the same but this 
time government intervention—subsidizing incumbents—occurs 
after the shock. This intervention is transitory and phased out grad-
ually, lasting about three quarters in the simulation. In this case, an 
economy that initially imposes a 6 percent subsidy to incumbents 
loses about 36 percent of GDP in present value terms with a recovery 
period that lasts 37 quarters. 

The message from these exercises is that policy barriers that ham-
per fl exibility signifi cantly amplify the cost of adverse shocks, even 
when the barriers aim at smoothing the adjustment process itself. In 
simpler terms, microeconomic infl exibility entails major macroeco-
nomic costs.

If regulation hampers macroeconomic performance, as the above 
results imply, what can be expected from deregulation? Chapter 7, 
“Market Reforms, Factor Reallocation, and Productivity Growth in 
Latin America,” by Marcela Eslava, John Haltiwanger, Adriana 
Kugler, and Maurice Kugler, studies the effect of deregulation on 
fi rm dynamics and productivity growth. In particular, it examines 
the effect of deregulation on factor adjustment processes, allowing 
for interrelated adjustments of physical capital as well as skilled and 
unskilled labor. 

The analysis is based on a model of fi rm-level factor accumulation 
subject to adjustment costs, which is derived from fi rst principles. 
The model is calibrated using panel data on Colombian plants. The 
chapter constructs measures of plant-level productivity, demand, 
and cost shocks, then it uses them to calculate desired factor demands. 
The adjustment hazards for capital and skilled and unskilled labor 
are specifi ed as functions of the gap between desired and actual lev-
els of the respective factor. The model is then applied to seven major 
Latin American countries by constructing country-specifi c counter-
factual adjustment functions based on their respective regulatory 
stance. These functions and simulated micro data are used to project 
the evolution of capital and labor at the microeconomic level for the 
Latin American countries under consideration. Finally, using these 
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projected series, the chapter estimates the dynamics of aggregate 
productivity for each country, measuring the potential loss with 
respect to a hypothetical frictionless environment. 

This approach yields valuable insights regarding fi rm adjustment 
patterns. First, there is strong evidence of nonlinear adjustments in 
employment and capital: businesses are much more likely to adjust 
(or to adjust by a large amount) when the gap between desired and 
actual levels of production inputs is large. Second, businesses do not 
tackle input adjustment on an individual-factor basis when faced by 
cost, productivity, and demand shocks. In fact, there is evidence that 
employment and capital adjustments reinforce each other, in the 
sense that capital shortages reduce hiring, and labor shortages reduce 
investment. 

Regarding the reforms undertaken in Latin American countries 
during the 1990s, the chapter suggests that they significantly 
improved factor market fl exibility and allocative effi ciency, espe-
cially in radically reforming countries. Along those dimensions, 
strong reformers edged closer to Chile, whose regulatory stance was 
already considerably fl exible by the 1980s. 

An important policy implication from this analysis is that a bal-
anced path to reform is preferable to a piecemeal one emphasizing a 
single policy or market reform at a time. The reason is that the pay-
off from removing only one source of friction—e.g., deregulating the 
market for one production factor—may be signifi cantly lessened by 
other frictions left in place in still-regulated factor markets. In this 
regard, the chapter concludes that Latin American countries would 
experience very large productivity gains if they could remove all the 
frictions affecting factor adjustment.

Final Remarks

The research summarized here documents the effects of labor and 
product market regulation on key dimensions of macroeconomic 
performance, including aggregate productivity, growth, and volatil-
ity. Overall, the evidence indicates that the costs of regulation in 
terms of those key outcomes are signifi cant, not only statistically 
but, more importantly, economically as well. Further, the evidence 
also suggests that such adverse effects arise through a variety of 
channels: impediments to Schumpeterian resource reallocation, 
obstacles to fi rms’ ability to adjust their use of production factors in 
the face of disturbances, and enhanced incentives to resort to infor-
mality in order to evade microeconomic regulation. However, strong 
governance helps mitigate—and in some cases even eliminate—the 
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adverse macroeconomic impact of these forms of business regula-
tion. This is consistent with the view that countries with better insti-
tutions tend to create regulatory environments genuinely aimed at 
improving business conditions rather than favoring special interests, 
and are also more likely to enforce regulation in a transparent and 
even-handed manner that reduces the margin for rent-seeking and 
corruption.

These fi ndings are a matter of concern for developing countries 
in general and Latin America in particular. Many of the region’s 
economies exhibit levels of labor and product market regulation 
well above the international norm, while at the same time suffering 
from weak governance. The results reported in this volume imply 
that such countries incur substantial costs in terms of aggregate eco-
nomic performance. From a policy perspective, these results also 
stress the interdependence between deregulation and governance 
improvement in the reform agenda. Improving governance acquires 
a special priority in a highly regulated environment. Equally impor-
tant, in a framework of weak governance, reducing regulation should 
also be at the top of the agenda. 

A similar kind of interdependence among reforms also applies to 
deregulation itself. The fi ndings of this research—especially those 
reported in chapter 7—suggest the need for a balanced approach to 
deregulation that advances on several fronts at the same time. Such 
an approach is superior to another based on piecemeal reforms that 
remove one single regulatory barrier at a time because the payoff 
from the latter strategy can be greatly lessened by the continuing 
impediments posed by regulations that are left untouched. 

Finally, an important qualifi cation regarding the welfare effects of 
regulation is in order. The research in this volume fi nds a negative 
effect of regulations on fi rm renewal, microeconomic fl exibility, and 
business formality and, consequently, an adverse impact on macro-
economic performance. Does this mean that regulations should be 
eliminated altogether? This volume does not intend to assess the 
impact of regulation on social goals that could be beyond the sphere 
of economic growth—broad goals such as social equity and peace, 
or narrow ones such as worker safety, environmental conservation, 
and civil security, which typically motivate specifi c regulations. 
Thus, the preceding conclusions on the costs of regulation must nec-
essarily be weighed in a more comprehensive context against its 
social benefi ts before drawing defi nitive social welfare implica-
tions. 

At any rate, to the extent that aggregate economic performance 
in terms of growth, employment, and stability is itself an important 
social goal, the results of this study imply that streamlining regula-
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tion and strengthening governance in highly regulated countries—
such as most Latin American economies—should have a signifi cant 
social payoff.

Note

 1. All fi gures presented in this chapter are prepared by the authors, 
based on data introduced in the rest of the volume.
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Product Market Regulation and 
Macroeconomic Performance

A Review of Cross-Country Evidence 

Fabio Schiantarelli

Introduction

During the last 15 years, many countries at different levels of devel-
opment have introduced signifi cant regulatory reforms of their prod-
uct markets, their factor markets, and their fi nancial sectors. Most 
of the empirical literature on the effect of product and factor mar-
kets regulation (or regulatory reform) has focused on labor markets. 
Much of it has focused on explaining the different performances of 
continental European countries vis-à-vis the United States and other 
OECD countries or the effect of the relaxation of constraints in 
particular countries. Substantial literature has also developed on the 
effect of fi nancial reform on a country’s real performance for both 
developed and developing countries.

This research has been supported by the World Bank Latin American 
Regional Studies Program. I would like to thank F. Giavazzi, R. Griffi th, N. 
Loayza, G. Nicoletti, S. Scarpetta, A. Sembenelli, and L. Servén for useful 
conversations and comments. The views expressed here are those of the 
author and do not necessarily represent those of the World Bank, its Board 
of Directors, or the countries they represent.
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One area that has been comparatively under-researched is the 
effect of product market regulation on macroeconomic outcomes, 
with the exception of the effect of barriers to trade. Recently, how-
ever, a number of contributions have started redressing this imbal-
ance and have shed light on the overall effects of product market 
regulation. The main purpose of this chapter is to provide a critical 
overview of the recent empirical contributions that use cross-country 
data to provide insights on the effect of such product market regula-
tions and reforms on countries’ macroeconomic performance.

In this chapter, the evaluation of the cross-country evidence is 
preceded by a discussion of the main channels through which reg-
ulation can affect economic outcomes and by a review of a few 
seminal micro-level studies that are relevant for the issues under 
discussion. We then discuss the main characteristics of the avail-
able regulatory data, the main stylized facts about regulatory 
reform, and the methodological challenges that researchers face in 
assessing the effect of regulation on performance. Finally, we review 
the salient empirical contributions in these areas. The fi nal out-
come measures we focus on are the demand for labor and capital, 
fi rms’ innovative activity, productivity, and output growth. Inter-
mediate outcome variables are markups and fi rms’ entry, exit, and 
turnover rates. The chapter closes with a summary of the main 
conclusions.

The Effect of Product Market Regulation on Macro 
Performance: Channels and Related Micro Evidence

In this section we start with a discussion of a few theoretical contri-
butions that can help us understand the complex links that exist 
between product market regulation and economic performance. We 
then selectively review microeconometric studies for individual 
countries that either address the relationship between competition 
and performance or discuss the consequences of specifi c episodes of 
regulatory reform.

Theoretical considerations 

Product market regulation affects the overall performance of an 
economy in several ways (see Griffi th and Harrison 2004). It has an 
impact on the allocation of resources among sectors producing dif-
ferent goods and among fi rms with different productivity within 
each sector. Moreover, it affects the productivity of existing fi rms. 
Finally, it has an impact on the pace of productivity growth by alter-
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ing the incentives to innovate and by determining the speed with 
which new products and processes replace old ones. 

When regulatory reforms lead to more competitive output mar-
kets, the wedge between prices and marginal costs is reduced and the 
allocation of goods and resources, in the absence of other distor-
tions, will become more effi cient in a static sense: more competitive 
markets will allocate capital and labor more effi ciently to the pro-
duction of those goods that consumers value more.1 More impor-
tantly, a more competitive climate will lead to pressure for the less-
effi cient fi rms to exit and, through this channel, market shares will 
shift from lower- to higher-productivity fi rms, leading to a more 
effi cient allocation of the factors of production.

Blanchard and Giavazzi (2003) discuss the effect of product and 
labor market regulation on employment and wages in the context of 
a model of identical imperfectly competitive fi rms for whom labor 
is the only factor of production, and both the product and labor 
markets are noncompetitive. In that model, product market reform 
is modeled either as an increase in the degree of substitutability 
between goods or as a decrease in entry costs. 

The effect of product market reform may differ between the short 
run and the long run. An increase in the degree of substitutability 
between goods leads in the short run, for a given number of fi rms, 
to lower markups, increased employment, and higher real wages. 
However, there is no effect in the long run, because the reduced 
markups lead to fi rms’ exits. Product market reforms that lead to a 
decrease in entry costs have, instead, long-run effects as well. The 
entry of new fi rms will be associated with a lower markup and higher 
employment and real wages. The fact that only policies that affect 
the cost of entry have long-run effects, and hence are the ones that 
should receive the greatest attention, is one of the main policy impli-
cations of this paper.2 

Another class of models allows for heterogeneity between fi rms. 
Bernard et al. (2003) and Melitz (2003) focus on external barriers 
affecting the product market, and their models are based on the 
assumption of heterogeneity in productivity. These papers allow for 
entry and exit of fi rms and show that a lowering of trade barriers 
generates a reallocation of resources in favor of more productive 
fi rms. The exit of low-productivity fi rms and the expansion in the 
domestic and foreign markets of higher-productivity fi rms gives rise 
to aggregate productivity growth.3 

Bergoeing, Loayza, and Repetto (2004, reprinted in this volume) 
also allow for idiosyncratic heterogeneity differences in productivity 
and focus on how the effect of a negative aggregate productivity 
shock depends upon government-induced rigidities in the realloca-
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tion of resources, modeled as a subsidy to existing fi rms. Simulation 
exercises show that the existence or the introduction of such subsi-
dies increases the length of the period in which aggregate output is 
below potential and generates greater cumulated output losses.4 

Restuccia and Rogerson (2003) and Hsieh and Klenow (2006) 
develop models in which government-generated distortions result in 
heterogeneity in returns to capital and labor across fi rms and in 
misallocation of resources. This misallocation may result in sizable 
lower levels of aggregate total factor production (TFP), as shown by 
Hsieh and Klenow, using plant-level data for India and China.

 Product market reforms also have a direct effect on the produc-
tive effi ciency of existing fi rms. Greater competition may increase 
the incentives to reduce X-ineffi ciencies and organize work more 
effi ciently. The theoretical literature is immense and, while agency 
models of managerial behavior can rationalize why greater competi-
tion tends to reduce slack, this conclusion is by no means unam-
biguous. The channels of transmissions are manifold (Nickell, 
Nicolitas, and Dryden 1997). First, in a more competitive environ-
ment, it may be easier for owners to monitor managers because there 
are greater opportunities for comparison, which can lead to better 
incentives. Second, it is plausible that an increase in competition will 
increase the probability of bankruptcy and managers will work 
harder to avoid this outcome. Third, in more competitive markets 
characterized by higher demand elasticity, a reduction in costs that 
allows fi rms to lower prices will lead to a larger increase in demand 
and, potentially, profi ts.

Changes in ownership from public to private may also have 
important effects on the incentives for managers and workers to 
reduce slack. Whether or not that happens depends crucially upon 
the market structure after privatization. One must be careful, in 
general, not to automatically equate privatization or deregulation 
with an increase in competitive pressure, particularly in sectors 
where increasing returns create incentives for the emergence of nat-
ural monopolies.

Several principal agent models study the effectiveness of incentives 
and their dependence on the number of players. One of the papers 
that addresses more directly the link between competition and per-
formance features the model by Hart (1983).5 In that paper a fraction 
of fi rms are run by managers who respond only partially to monetary 
incentives, in the sense that they care only whether or not their income 
exceeds a minimum level. The resulting optimal contract consists of 
paying managers this minimum provided the fi rms’ profi ts exceed a 
given fl oor (that can be interpreted as the bankruptcy level), and zero 
otherwise. In this situation, any shock that induces profi t-maximizing 
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fi rms to reduce costs will be transmitted, via lower equilibrium prices, 
to nonprofi t-maximizing fi rms. Their managers will also try to reduce 
costs in order to avoid bankruptcy and preserve the utility derived 
from being in control of the fi rm. This will lead to an increase in the 
level of productivity in the economy. 

However, if we allow managers to respond to monetary incen-
tives, the effect becomes ambiguous. Greater competition increases 
the threat of bankruptcy, which is a disciplining device but at the 
same time reduces profi ts in equilibrium and, with it, the possibility 
to provide monetary incentives to managers (Scharfstein (1988) and 
Schmidt (1997)).

Product market reforms may affect not only the level of produc-
tivity, but also its growth rate through the effect that greater compe-
tition has on the incentives to introduce new products or processes 
that replace the existing ones. The view by Schumpeter (1942) of 
growth as a process of creative destruction, in which the introduc-
tion of new processes and products is associated with the destruction 
of old ones, underlies many recent papers, such as the endogenous 
growth models of Aghion and Howitt (1992) and Grossman and 
Helpman (1991) and the contributions by Caballero and Hamour 
(1994, 1996, 1998). Impediments introduced by product or factor 
market regulations to the reallocation of factors of production away 
from low-return activities to high-return ones may have adverse 
effects on an economy’s aggregate performance.6 In endogenous 
growth models, for instance, product market regulation may be seen 
as increasing the cost of introducing an innovation.

However, there are contrasting forces at work. In Schumpeter the 
expectations of monopoly profi ts provide the crucial incentive for 
innovative activity. A decrease in monopoly profi ts following regula-
tory reform may, therefore, decrease the pace of innovation and hence 
growth. In addition, the degree of market power also affects the abil-
ity to innovate since it allows the accumulation of internal fi nancial 
resources that can be used to fi nance innovation. These internally 
generated funds are crucial in the presence of information asymme-
tries that may make it diffi cult or expensive to obtain external funds 
for innovation activities. Indeed, in the early quality ladder endoge-
nous growth models by Aghion and Howitt (1992) and Grossman 
and Helpman (1991) and in the product variety model by Romer 
(1990), a reduction in rents generated by regulatory changes would 
adversely affect the incentive to innovate and, hence, decrease steady 
state growth. 7 Both product variety and quality ladder models, more-
over, typically exhibit scale effects in the sense that larger economies 
with more resources that could be devoted to research grow faster in 
the steady state.8 In this context, product market reform in the form 



28 schiantarelli

of trade liberalization could have ambiguous effects on growth, since 
the positive scale effect is counterbalanced by the (negative) effect 
generated by the smaller rents that accrue to innovators.

Note that, whereas in the product variety models the decentral-
ized growth rate tends to fall short of the one chosen by the social 
planner, in quality ladder models of creative destruction this may or 
may not be the case, basically because the benefi ts of faster techno-
logical progress must be traded off against the losses in rents by the 
monopoly producers that are displaced. Similar ambiguities in terms 
of welfare implications appear in models in which relationships are 
characterized by specifi city that generates a hold-up problem (Cabal-
lero and Hammour 1996, 1998). Regulations that make the reallo-
cation of resources costly can lead to technological sclerosis, in 
which low-productivity units are allowed to survive too long. At the 
same time, they may also cause the reallocation process to be unbal-
anced, in the sense that the destruction rate is excessive, given the 
low creation rate, and generates too high unemployment of the fac-
tor that appropriates part of the rent. 

In the earlier quality ladder growth models referred to above, 
innovations were made by outsiders and not by the incumbents. In 
more recent models (Aghion, Harris, Vickers 1997; Aghion et al. 
2001; Aghion et al. 2005; Aghion et al. 2006a; Aghion et al. 2006b; 
Aghion and Griffi th 2005), incumbents are allowed to innovate. In 
these models, the incentive to innovate depends upon the difference 
between post- and pre-innovation rents. Greater competition reduces 
both, but the latter more than the former, fostering innovation. Basi-
cally, competition may stimulate innovation because entry and the 
threat of entry provide an incentive to innovate in order to escape 
competition. This effect should be stronger in industries where com-
petition occurs between “neck-and-neck” fi rms, i.e., fi rms with sim-
ilar production costs. In other terms, competition is more likely to 
stimulate innovation and productivity growth in sectors or countries 
close to the technological frontier, while the opposite holds for sec-
tors or countries below the frontier.9

Finally, there can also be another channel through which increased 
competition can have a benefi cial effect on innovation and growth. 
When principal agent considerations such as those in Hart (1983) 
are inserted in an endogenous growth model, greater competitive 
pressure can provide an incentive for managers to speed up the 
adoption of new technologies in order to avoid bankruptcy and the 
loss of benefi ts from control associated with it (see Aghion, Dewa-
tripont, and Rey 1999). 

In summary, there are many ways through which product market 
regulation can have an impact on overall economic performance. 
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Regulatory reform can affect factor demand and the effi ciency with 
which labor and capital are allocated. It also can have an impact on 
the extent of managerial slack and on X-ineffi ciency in existing fi rms. 
Moreover, it can exert an infl uence on the process of fi rm dynamics 
and on the introduction of new products and processes, and hence 
on aggregate productivity growth. However, at the theoretical level 
there are suffi cient ambiguities or caveats concerning the direction of 
the effect of regulatory reform on innovation that empirical research 
in this area is absolutely essential to come to a convincing conclusion 
about the overall impact of product market regulation.

Lessons from microeconometric evidence

A seminal microeconometric contribution that has important impli-
cations for the issues we are discussing here is the paper by Nickell 
(1996), who uses fi rm-level data for the United Kingdom to investi-
gate where changes in competition affect productivity levels and 
growth rates. Competition is measured in several ways, including 
industry-level measures of monopoly rents, concentration, import 
penetration, and number of competitors. By estimating a dynamic 
production function with the competition variables as additional 
regressors, and allowing for endogeneity of input choices, Nickell 
fi nds that greater competition has a positive effect on both the level 
and the growth of productivity. Note that, while fi rm-level variables 
are instrumented in the context of a dynamic panel Generalized 
Method of Moments (GMM) approach, competition variables are 
not. However, if an increase in productivity leads a fi rm to increase 
its market share so that the market becomes more concentrated and 
less competitive, this would impart a downward bias to the estimates 
of the effect of competition on productivity. In this case, the esti-
mated effect represents a lower bound on the true effect of competi-
tion on productivity. 

The results in Nickell are confi rmed by the more recent contribu-
tion by Disney, Haskel, and Heden (2000), using a larger data set 
for U.K. fi rms.10 Klette (1999) extends the approach by Hall (1986, 
1988) to estimate market power and concludes, using Norwegian 
plant-level data, that plants characterized by greater market power 
tend to be less productive. Bottasso and Sembenelli (2001) apply a 
similar methodology on Italian fi rm level-data and conclude that the 
EU Single Market Program has led to a decrease in the markup and 
an increase in productivity for those fi rms that were expected, ex-
ante, to be more sensitive to the abolition of external barriers. 

Several other microeconometric contributions address the effect of 
regulatory reform and privatization on productive effi ciency or pro-
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ductivity growth. Many of these studies focus on the service sector, 
since regulatory changes have been particularly important in utilities, 
communication, and the transport sector. We will not review in detail 
the evidence here, but the overall conclusion is that in many instances 
there have been productivity gains due to increased competition. 11

An important paper on the effect of regulatory reform on the 
dynamics of productivity is the one by Olley and Pakes (1996) on 
the evolution of the U.S. telecommunication industry following 
deregulation. The industry experienced productivity growth that 
was not refl ective of productivity growth in manufacturing. Olley 
and Pakes decompose aggregate (weighted) productivity levels 
between unweighted average productivity and a cross term that cap-
tures whether more effi cient fi rms have greater market shares. They 
use their estimate of production function parameters that control for 
endogeneity and sample selection to show that improved aggregate 
productivity performance at the industry level is due to a realloca-
tion of output to more productive plants and not to an increase in 
the unweighted average productivity.

In addition to the static productivity-level decomposition due to 
Olley and Pakes (1996), Baily, Hulten, and Campbell (1992) have 
proposed to decompose aggregate productivity growth in different 
components. Their contribution has been refi ned by Griliches and 
Regev (1995) and by Foster, Haltiwanger, and Krizan (2001). The 
basic idea is to break down aggregate productivity growth in a 
“within” component (coming from productivity improvement in 
continuing fi rms), a “between” component (due to the reallocation 
of resources between continuing fi rms), and of components due to 
entry and exit.12 The refi nements attempt to deal with the overesti-
mate of the contribution of entering and exiting fi rms inherent in 
Baily, Hulten, and Campbell by introducing reference productivity 
values in calculating the contribution of such fi rms. Results on the 
relative importance of each component of total productivity growth 
decompositions differ according to which decomposition is used, 
whether one focuses on multifactor or labor productivity, whether 
one uses employment or product weights, whether they are at the 
beginning of the period or an average between the beginning and the 
end of the period, and according to the length of the horizon chosen 
for the calculation. 

Many estimates of the within component of labor productivity 
imply that it tends to be the most important component, although 
its weight varies across studies. Bartelsman, Haltiwanger, and Scar-
petta (2004a, 2004b) fi nd that this is the case both in developed and 
nontransition emerging countries. Foster et al. (2001) show that the 
contribution of entry and exit (net entry) to aggregate productivity 
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becomes important (and positive) only at a fi ve-to-ten-year horizon, 
refl ecting the increasing share of entering/exiting fi rms and learning/
selection effects. Bartelsman et al. also show that entry is more 
important (and positive) in most transition countries. The entry con-
tribution tends, instead, to be negative in most OECD countries and 
in the nontransition emerging economies, while the exit effect is 
always positive. Evidence on the importance of reallocation of mar-
ket shares from low- to high-productivity continuing fi rms is also 
mixed. For instance, Griliches and Regev, and Scarpetta et al. fi nd 
that it is small, whereas Baily et al. and Foster et al. fi nd that it is 
important. Recently, Melitz and Polanec (2008) have argued that 
even the decompositions of Griliches and Regev and Foster et al. 
underestimate the contribution of surviving fi rms and overestimate 
the contribution of entering fi rms; they propose a new decomposi-
tion based on Olley and Pakes that indeed enhances the empirical 
importance of productivity developments for the set of continuing 
fi rms, particularly of the between component.

There is little micro-based evidence on how product market regu-
lation affects different components of productivity growth or of pro-
ductivity levels. Useful information for India is contained in Srivas-
tava (1996), who analyzes the effect of the fi rst phase of industrial 
deregulation in India in 1985, which involved a signifi cant degree of 
delicensing of entry and expansion and liberalization of intermediate 
and capital imports.13 Using production function estimates based on 
fi rm-level panel data, he shows that the rate of TFP growth for exist-
ing fi rms increased after deregulation. The increase was particularly 
evident in those sectors with an above-average use of imported mate-
rials. More recently, Aghion et al. (2006b), using a panel of industry/
state-level data, provide evidence that deregulating entry in India in 
1985 and 1991 has not had an identifi able effect on entry, but has 
increased the dispersion of output levels across establishments. 
Moreover, they show that output increases more after product mar-
ket deregulation if labor market regulation is less restrictive. The 
interaction between product and labor market reform is an impor-
tant issue that deserves further investigation. 

Let us turn now to the relationship between innovation and the 
degree of competition, remembering that the latter can be affected 
by product market regulation. The empirical results are mixed and 
suggest that there is no simple linear relationship between competi-
tion and innovation.14 Most studies, particularly the earlier ones, 
were conducted at the industry level and tended to rely on concen-
tration as a measure of competition; this is problematic because the 
measure of concentration does not capture the competitive pressure 
coming from potential entrants. The overall results are not support-
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ive of the proposition that concentration exerts an unambiguous 
positive effect on innovation activities.15 

More recently, Blundell, Griffi th, and Van Reenen (1999), using 
U.K. fi rm-level data, found that fi rms with greater market shares were 
more innovative, but that more competitive industries produced more 
innovation. Recent fi rm-level evidence suggests that the relationship 
between markups and innovation is nonlinear and has an inverted U 
shape, as suggested by the most recent growth models. Aghion et al. 
(2005) use data on listed U.K. fi rms for which weighted patent mea-
sures of innovation are available. The Lerner index is used as a mea-
sure of competition and the problem of its endogeneity is addressed 
by using as instruments reforms linked to the EU single market, 
reforms imposed on individual sectors as a result of action by the U.K. 
competition authorities, and measures of privatization. The results are 
supportive of an inverted U-shape relationship with innovations being 
adversely affected by a very competitive or very monopolistic environ-
ment. Note that a linear specifi cation would yield a positive relation-
ship between innovation and measures of rents, as suggested by 
Schumpeter. The results concerning the U shape are stronger in “neck-
and-neck” industries, as suggested by the theory.

Aghion et al. (2006a) analyze the effect of foreign fi rm entry on 
TFP growth and patent counts. Obviously, entry is endogenous and 
the latter is instrumented with policy and foreign technology vari-
ables that are less likely to have a direct effect on the growth of TFP 
or on patents. Using individual U.K. fi rm data, entry is found to have 
a positive, signifi cant and sizable effect on TFP. The effect is greater 
when IV procedures are used, and it is greater for an industry closer 
to the technological frontier.

Data and Methodological Issues 

In this section, we will review the main data on regulation that are 
available across countries and that have been used in empirical work. 
We will also discuss the main stylized facts that can be identifi ed 
from the data. The available measures of regulation condition the 
type of econometric evidence that can be produced, and this often 
presents an important constraint for the researcher. Although there 
are serious issues in measuring economic outcomes, such as total 
factor productivity growth or fi rms’ innovative activities, they are 
arguably not as severe as those affecting the measurement of tight-
ness of regulation.16 

We also discuss other important methodological issues involved 
in estimating the effect of regulation on economic activity. The main 
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issue here is to go beyond any observed statistical association between 
regulation and performance and to draw inferences on the causal 
effect of regulation on economic outcomes. 

Data and stylized facts

Product market regulation varies by countries and time and often is 
industry-specifi c. Moreover, the term “product market regulation” 
encompasses various dimensions that exert different effects on 
agents’ behavior. A very important aspect to capture is how regula-
tion contributes, directly or indirectly, to the size of entry barriers. 
Regulation also affects conduct by restricting entrepreneurial choices 
concerning inputs, supply, or pricing. 

Many of these regulations are justifi ed as attempts to address 
market failures due to the existence of natural monopolies, informa-
tional frictions, or externalities. Whether this is indeed the case or 
whether regulation is the product of the interaction between the 
desire of politicians to be re-elected and the pressure of interest 
groups in pursuit of their private gains, which results in even greater 
government failures has been hotly debated. However, this is not the 
issue we want to address in this chapter. For our purposes, we simply 
note that product market regulation tends to restrict competition, 
and this has potentially important economic consequences. Yet, 
there are conceptual and practical problems in measuring those 
dimensions of regulation that are relevant in shaping the competitive 
environment. Moreover, the data are often not available at the 
industry-country level, but only at the country level, and/or they are 
available at only one point in time or at widely spaced intervals.

One of the main data sets used in empirical work on the effect of 
regulation is collected by the Fraser Institute; it contains information 
(in the interval 1 to 10, decreasing with stringency of regulation) on 
price controls, time spent with bureaucracy, ease of starting a new 
business, government transfers and subsidies (as a percentage of 
GDP), government enterprises and government investment (as a per-
centage of GDP), nontariff import barriers, and average tariffs. The 
indicators refl ect a mixture of factual information and perception, 
and they are available up to the year 2000 at fi ve-year intervals. 
After that, they are available at a yearly frequency. No sectoral dis-
aggregation of the indices is available.

Another useful data set is the OECD database on regulatory 
reforms containing detailed economy-wide information for 1998 
and 2003 on regulations and administrative burdens on existing and 
new businesses.17 For a subset of industries (electricity, gas, air pas-
senger transport, rail transport, postal services, and telecommunica-
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tions) indices of the importance of barriers to entry, vertical integra-
tion, market structure, price controls, and the importance of public 
ownership are available on an annual basis from 1975 to 2003 (the 
indices range from 0 to 6 and are increasing with the stringency of 
regulation). For these sectors, the data availability comes as close as 
possible to what a researcher would want. Sectoral indicators are 
available for 1998 and 2003 for retail trade and professional ser-
vices, covering both entry regulations and conduct regulation.18 For 
manufacturing, no time-varying data measuring regulation are avail-
able at an annual frequency, except for data on tariff and nontariff 
barriers, public ownership, and restrictions on foreign direct invest-
ment (FDI). However, the OECD data set includes measures at the 
two-digit level of the “knock-on” effect of nonmanufacturing regu-
lation on all sectors. It is calculated using the indicators for non-
manufacturing sectors and the importance of these sectors as suppli-
ers of intermediate inputs to other sectors (including manufacturing), 
measured from input-output tables.

For European countries, one can also obtain further information 
on the evolution of state intervention in the economy using the Euro-
stat data on sectoral and ad hoc state aid (as a percentage of GDP), 
public procurement (as a percentage of GDP), and openly advertised 
public procurement (as a percentage of procurement) for the nine-
ties. Another useful source of data is the European Centre for Public 
Enterprises with Public Participation (CEEP), which provides infor-
mation on the share of public enterprises in the business sector at 
four-to-fi ve-year intervals.

As we have seen, there is greater data availability on various 
aspects of product market regulation for developed countries. An 
important source of information that covers developing countries 
and transition economies as well is the World Bank “Doing Busi-
ness” database. It contains information on the ease of starting a new 
business, including the number of procedures, their cost, and the 
time involved. The data set is based in part on, and expands, the 
design in Djankov et al. (2000). It also provides useful information 
on other dimensions of the business environment, such as dealing 
with licenses, hiring and fi ring workers, closing a business, paying 
taxes, etc. Unfortunately, these indices are available only for the 
period 1996–2002 at a biannual frequency, and lack industry 
details. 

The World Bank also produces the Investment Climate Assess-
ment survey containing information for several developing and tran-
sition countries on individual fi rms’ perceptions about the invest-
ment climate.19 It includes information about the time spent dealing 
with government regulation, the time it takes to get a telephone 
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installed, bribes as a percentage of annual sales, and perceptions 
about property rights and the legal system and about labor market 
regulation as an obstacle to economic activity.20 The individual 
answers can be aggregated at the industry level to obtain a sector-
specifi c measure of regulation. The information for the time being is 
mostly cross-sectional, although this may change with the comple-
tion of further waves of the surveys.

What are the main stylized facts about product market regulation 
that can be identifi ed from the data sets we have described? First, 
regulatory burdens vary widely across the world. In particular, regu-
lation tends to be more stringent in poor countries than in richer 
ones. There is also evidence that it is greater in countries with a 
French legal origin or with a socialist legal origin. Second, the disper-
sion of regulatory regimes is greater in developing countries relative 
to developed countries. Third, there has been a generalized tendency 
toward the relaxation of regulation concerning entry. This has been 
accompanied by a decrease over time in tariff and nontariff barriers 
to trade in manufacturing. Fourth, there has been a substantial 
movement toward less restrictive regulation in many developing 
countries, including India and China. Fifth, OECD countries have 
experienced substantial deregulation in services, in sectors such as 
telecommunication, utilities, and transport. The timing and extent 
of regulatory reform has varied considerably, with the United States 
moving fi rst in the early 1980s. The United Kingdom, Canada, New 
Zealand, and the Nordic European countries started to reform a 
little later, in the mid 1980s. In Australia and most other European 
countries, market reform occurred from the mid-1990s on and has 
been less decisive in countries such as France, Italy, and Greece. 
Finally, regulatory reform has often been accompanied by privatiza-
tion, so that there has been a tendency for the share of output pro-
duced by public enterprises to decrease.21

Methodological issues

The main methodological issue facing researchers working in this 
area is to go beyond any observed statistical association between 
regulation and performance and draw inferences on the effect of 
regulation on economic outcomes. In doing so, it is important to 
control for observed and unobserved factors that have an effect on 
performance, independent of the regulatory environment. Most 
papers make a serious effort to control for observed factors. The 
main issue involves unobserved heterogeneity. 

If outcomes are measured at the industry level and the type, level, 
and change in regulation are also industry-specifi c, the availability of 
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time varying industry-specifi c indicators allows one to control for time 
invariant country and industry effects. It can also allow one to control 
for factors that vary over time and are common across sectors—like 
technological innovations or knowledge (which are widely accessible 
by all countries) or common macro shocks. If the time varying infor-
mation on regulation is only country-specifi c, but there continues to 
be time varying industry specifi city in regulation, the measurement 
error problem may bias the coeffi cient on regulation toward zero and 
make it more diffi cult to detect the true effect of regulatory changes. 
At a minimum, it would be desirable to distinguish between regulation 
in manufacturing and in service industries. Yet, in the case that com-
mon regulatory changes are dominant, time varying indices at the 
country level are useful in that one can control, at least, for country- 
and sector-specifi c time invariant characteristics. 

If the time dimension is not available, industry variation in the 
product market regulation indicators is still helpful, because at least 
one can control for additive unobserved country- and industry-spe-
cifi c effects (but not for country-specifi c industry effects). All the 
identifi cation in this case comes from cross-sectional country/sector 
variation in the data. 

However, often one has available information that varies only by 
country, with no industry specifi city. This makes it very hard to dis-
tinguish the effect of product market regulation from other country-
specifi c unobservable effects. In assessing a country’s aggregate per-
formance, some mileage can be gained here by using interaction 
effects with other variables that vary by country and time. For 
instance, one may believe that the effect of regulation may be differ-
ent depending upon circumstances such as the distance of a country 
from the technological frontier, etc. The lack of identifi cation of the 
main effect of regulation from other country-specific effects 
remains. 

A distinct problem (less relevant in this area of research) occurs 
when one only has country-specifi c information on regulation, even 
if the latter is truly the only one that matters, because there is no 
industry specifi city, yet one uses outcomes at the industry level as a 
dependent variable. Moulton (1990) points out that standard errors 
for the coeffi cient of the variable (regulation) that varies only by 
country can be seriously underestimated when the error terms are 
contemporaneously correlated across industries within countries. 
The severity of the problem and the appropriate solutions are related, 
among other things, to the number of groups (countries in our con-
text). If the number of groups is large, things are simpler, although 
one has to allow for the potential contemporaneous correlation in 
the error term across sectors within a country in calculating the 
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standard errors. Things are more complicated if the number of 
groups is small (see Wooldridge (2003) for an overview). 

Another, more important, issue is the potential endogeneity of 
regulation itself, even if one controls for country and industry time 
invariant effects. Regulation is the result of a political decision pro-
cess that may indeed be infl uenced by the economic performance of 
a country or of an industry. It is diffi cult to say a priori in which 
direction the bias would work. For instance, negative macro shocks, 
particularly if prolonged, can enhance the probability of reforms 
because the unsatisfactory nature of the status quo weakens opposi-
tion to reform. However, it may be easier to introduce reforms in 
good times because their negative impact on particular groups may 
be smaller and/or there may be more resources to compensate the 
losers. In the fi rst case, Ordinary Least Squares (OLS) or within 
estimators may lead to an underestimate of the true effect of reform; 
in the latter case, such effects will be overestimated. Recent empirical 
evidence for OECD countries suggests that poor growth experience 
in a given year (or in the recent past) leads to less regulated output 
markets.22 Similar results hold for trade reform, but, interestingly, 
not for fi nancial or labor market reform.23 No systematic evidence 
is available for developing countries, although it is not unreasonable 
to conjecture that similar patterns may be observed for product mar-
ket and trade regulation. The result of all this is that there is the risk 
of underestimating the effect of product market reforms, since the 
outcome variables one is interested in, including standard measure 
of productivity, are generally procyclical.

Product Market Regulation and Economic 
Performance: Review of Cross-Country Evidence 

In this section, we will review a set of recent contributions that have 
a direct bearing on the effect of product market regulation on various 
aspects of macroeconomic performance. The review will be selective 
and focus on papers that provide cross-country evidence. In many 
cases, researchers have adopted a reduced form approach and have 
entered measures of regulation as an explanatory variable in equa-
tions for factor demand, productivity, or innovation. In other cases, 
the effect of regulation is mediated through its effect on an intermedi-
ate variable, such as the markup or fi rms’ entry, exit, and turnover 
rates. We will start with reviewing the evidence on the effect of regula-
tion on these “intermediate” variables, and we will then discuss the 
effect of regulation on the ultimate outcome variables, such as invest-
ment, employment, innovation, productivity, and output growth.
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Transmission mechanism: Effect on markup and fi rms’ entry/
exit/turnover

Griffi th and Harrison (2004) provide a good example of the two-
step strategy in estimating the effect of product market regulation. 
In the fi rst step, they begin by estimating the effect of product market 
reforms on the level of rents, measured by the ratio between value 
added and the sum of labor and capital costs. The effect of variations 
in the markup on factor accumulation R&D and productivity is 
estimated next, using product market reforms as an instrument for 
the clearly endogenous markup. This approach is legitimate under 
the assumption that product market reforms affect the economy 
only through markup variations and not directly. Since this may or 
may not be the case, it is important to assess through a test of over-
identifying restriction whether this assumption is or is not rejected. 

Griffi th and Harrison only use regulations that vary with time 
across countries in order to be able to control for cross-sectional 
unobservable differences that are relatively constant over time. The 
indicators of product market regulation are the Fraser Institute index 
of ease of starting a new business, of price controls, of time spent 
with government bureaucracy, of average tariff rates, and of regula-
tory trade barriers; the European Center of Enterprises with Public 
Participation; and the Eurostat Structural indicators on state aid, on 
public procurement, and on the percentage of it that is publicly 
advertised. The indicators are interpolated or extrapolated, if not 
available for each year, and are entered separately in the equations. 
Both in the markup and factor demand equation they control for 
country-specifi c cyclical factors. Their results suggest that many of 
the indicators measuring tightness of regulation have a signifi cant 
positive effect on markups, as one would expect. The effect of vari-
ations of markups on various economic outcomes will be discussed 
below.

Several authors extend and modify the two-step approach found 
in Griffi th and Harrison (2004) by choosing a different intermediate 
variable for their focus. Cincera and Galgau (2005) fi rst estimate the 
effect of regulation on entry and exit of new fi rms and then the effect 
of entry and exit on factor demand and productivity. Loayza, Oviedo, 
and Servén (2009b) use fi rm turnover rates (the number of exiting 
and entering fi rms divided by the total number of fi rms) as the inter-
mediate variable and investigate their effect on productivity growth 
and its components. Scarpetta et al. (2002), Brandt (2004), and 
Klapper, Laeven, and Rajan (2004) present results on the effect of 
regulation on entry, but do not investigate the relationship between 
entry and other economic outcomes.
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Data sources for entry and exit rate vary across studies. The entry 
and exit rate variables in Cincera and Galgau (2005) are taken from 
the Dun & Bradstreet database on the number of entries and exits 
for three-digit sectors for nine OECD countries. The data on fi rm 
dynamics in Loayza et al. cover fi ve Latin American countries and 
seven industrial economies and are taken from the harmonized data 
set on fi rm dynamics constructed by Bartelsman, Haltiwanger, and 
Scarpetta (2004a, 2004b). The entry and exit rates in Scarpetta et al. 
and Brandt are taken, instead, from the OECD fi rm-level database 
constructed from business registers or social security databases. 
Klapper et al. (2004) use the cross-country fi rm-level Amadeus data 
set to construct entry rates for Western and Eastern European coun-
tries. In most cases the time dimension of the data on entry and exit 
tends to be rather short.24

The results obtained by Cincera and Galgau, using the fi rst prin-
cipal component of the Fraser Institute and the within estimator, 
suggest that deregulation tends to be signifi cantly associated with 
more entry and exit.25 When the coeffi cient on regulation is allowed 
to differ across sectors the results are not tidy, with the sign and 
signifi cance varying across sectors. Similarly, allowing for country 
variations suggests heterogeneity of responses that are not easy to 
rationalize. 

Scarpetta et al. (2002) use as an explanatory variable the time 
invariant OECD indicators, either country- or country/sector-spe-
cifi c. When only country-level indicators are used, one obviously 
cannot control for country-specifi c effects. When industry/country-
specifi c indices are used, the authors control for country and indus-
try additive effects. The more convincing results are those in which 
Scarpetta et al. control for country and sector effects in the specifi ca-
tion that also includes employment protection indices. Product and 
labor market regulations indices are interacted with fi rm-size dum-
mies. There is evidence that for fi rms having from 20 to 99 workers 
product market regulation has a negative and signifi cant effect on 
entry. For the 100-to-499-workers class, the effect is positive and 
signifi cant, which is somewhat puzzling. 

The results by Brandt (2004) are obtained using country-specifi c 
time invariant measures of barriers to entrepreneurship as the 
explanatory variable in an equation in which the dependent variable 
is the averaged residual (across sectors and time) of a regression of 
entry rate on industry, time dummies, and country-specifi c Informa-
tion and Communication Technology (ICT) industries dummies. 
The focus on barriers to entry is prompted by the fact that some of 
its subcomponents are the only ones to have some explanatory 
power. This is not true for indicators summarizing state control and 
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barriers to trade and investment. The barriers-to-entry coeffi cient is 
not signifi cant, but there is some evidence that its subcomponent 
representing regulatory and administrative opacity has some explan-
atory power for entry rates. 

Klapper et al. (2004) focus on the interaction effect between reg-
ulation and the “normal” rate of entry in an industry, proxied by the 
corresponding entry or turnover rate for the United States. The 
drawback is that one cannot make a statement about the overall 
effect of regulation on entry, but only on relative magnitudes. The 
advantage is that this approach should be less affected by reversed 
causality problems, whereas in countries with generally low entry 
there may be less pressure to eliminate restrictive regulations. The 
results suggest that regulation reduces entry relative to the “normal” 
industry-specifi c rate one observes in a country (the United States) 
with low barriers to entry. 26

Loayza et al. (2009b) include in their equations for turnover var-
ious (country-specifi c) measures of regulation and their correspond-
ing interaction with “normal” turnover (in the United States). To 
help ensure against simultaneity bias, they control for the standard 
deviation of GDP growth and of terms-of-trade growth. These 
sources of macroeconomic volatility are likely to be correlated with 
both the country’s regulatory stance and its sectoral turnover.27 The 
authors fi nd that countries with heavier regulatory burdens have, on 
average, lower fi rm turnover rates. Furthermore, they observe that 
this slowing-down effect is stronger in sectors characterized by lower 
normal turnover.

Summarizing, there is substantial evidence that product market 
regulation leads to higher markups of prices over costs. Considering 
all the empirical contributions on the relationship between regula-
tion and fi rm dynamics together leads to the conclusion that regula-
tory barriers in the product market have a negative effect on fi rms’ 
entry or turnover and are likely to slow the process of reallocation 
of resources. 

Effect of product market regulation on fi xed capital and 
labor demand

In this subsection we will review the empirical results on the effect of 
product market regulation (PMR) fi rst on investment and then on 
employment (unemployment). Alesina et al. (2005) use country/sec-
tor time varying information on regulation to assess its effect on 
capital accumulation by introducing regulation indicators directly 
into the investment equation. Understanding the behavior of invest-
ment is very important for many reasons, including the fact that 
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process innovations are often embodied in new capital goods. The 
theoretical model that underlies Alesina et al.’s contribution is an 
extension of Blanchard and Giavazzi (2003) that assumes perfectly 
competitive labor markets but introduces capital as a factor of pro-
duction that is costly to adjust. Product market regulation affects the 
size of the markup by altering, for instance, entry barriers. Moreover, 
regulation can infl uence the cost that even existing fi rms face when 
expanding their capital stock.28 Regulatory reform that generates a 
decrease of the markup or in the cost of adjusting capital is shown to 
lead to an increased demand for capital. However, there may be con-
trary forces at work. For instance, regulation may impose a ceiling in 
certain sectors on the rate of return. If such a ceiling is binding, a 
removal of the constraint may reduce the demand for capital. More-
over, deregulation has sometimes been accompanied by privatization. 
The reduced importance of a dominant publicly owned player facing 
a soft budget constraint is equivalent to a reduction in entry barriers. 
However, public enterprises may have been heavy investors, either 
because of a political mandate imposed on them or because of their 
incentives to overexpand either because they are empire builders or 
because they want to maximize political support.

In their empirical work, Alesina et al. focus on investment in 
nonmanufacturing industries (utilities, communications, and trans-
port) in OECD countries that have experienced profound changes, 
particularly in the 1990s, in their regulatory framework. They use 
time varying sector-country-specifi c measures of regulation collected 
by the OECD for the period 1975–98. In their investment rate equa-
tion, they allow for a sector-country-specifi c fi xed effect and, in some 
specifi cation, for a sector-specifi c time trend. This is very important 
because one needs to control for sector-specifi c technological shocks 
that were occurring at the time of regulatory reform and to which 
reform itself may be responding. 

The overall results suggest that a reduction in regulation, particu-
larly if it affects barriers to entry, has a signifi cant and sizable posi-
tive effect on the investment rate. The results are robust with respect 
to the inclusion of several country- or sector-specifi c controls and to 
estimating the model in difference by GMM, where the regulatory 
index is also instrumented with lagged values of itself, with popula-
tion, GDP per capita, cumulative years of left-wing government, and 
union density (see Djankov et al. (2000) on the determinants of 
regulation). When the specifi cation also includes measures of public 
ownership, the effect of a reduction in entry barriers remains sig-
nifi cant. The coeffi cient of indices of public ownership is also sig-
nifi cant, and its sign suggests that privatization has a positive effect 
on investment. Finally, there is evidence of nonlinearities in the sense 
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that more decisive and deeper deregulations have a greater marginal 
impact on investment. Moreover, the marginal effects of deregula-
tion are greater when one starts from a more deregulated environ-
ment. Note that the positive effect of deregulation on investment not 
only refl ects a static reallocation of resources, but may also have 
growth effects, if new technologies are embodied in new capital 
goods.

Several contributions analyze the effect of product market regula-
tion on employment or unemployment. Typically researchers control 
for cyclical factors and for labor market policies and institutions; in 
some cases, the interaction between product and labor market regu-
lation is considered. This is not the place to provide a review of the 
copious literature on the effect of labor market regulation on employ-
ment (unemployment). Substantial debates exist on how to measure 
labor market regulation and on its effects.29 My reading of the lit-
erature suggests that the more up-to-date evidence supports a nega-
tive effect on employment of union density and of the generosity of 
the unemployment benefi t system. The effect of employment protec-
tion legislation is more ambiguous, as is the effect of the degree of 
coordination/centralization of the bargaining system. Most studies 
fi nd a negative effect of product market regulation on employment, 
but there is disagreement on whether product market deregulation 
is more effective at the margin in highly regulated labor markets.30 
The most recent evidence is contained in Fiori et al. (2007) and is 
based on estimating a dynamic specifi cation of the employment rate 
equation for the business sector in OECD countries that includes 
country-specifi c constants and trends and controls for the endogene-
ity of policies. The evidence suggests that gains from reducing bar-
riers to entry in product markets are larger when labor market pol-
icies are tight. In addition, using summary measures of labor market 
policies, they fi nd evidence that domestic product market deregula-
tion generates a decline in the bargaining power of workers by pro-
moting deregulation of labor markets or by affecting union density 
and coverage. The authors show that these results are largely con-
sistent with an enhanced version of the Blanchard and Giavazzi 
(2003) model of bargaining, once one allows for a fuller specifi ca-
tion of the fallback position of the union.

Evidence on factor demand, using the two-step approach, is pro-
vided by Griffi th and Harrison (2004), via the markup, and by 
Cincera and Galgau (2005), via entry. After Griffi th and Harrison 
show that a decrease in regulation leads to a signifi cant decrease in 
the markup, their results suggest that the markup is negatively and 
signifi cantly related to employment and investment (see the section 
on the effect of PMR on productivity and output growth, below, for 



product market regulation  43

a discussion of its effect on R&D and productivity). However, in 
both cases the test of over-identifying restriction strongly rejects the 
model, meaning that some of the regulation indicators have a direct 
effect on employment and investment, besides having an effect 
through the markup. Taking account also of their direct effect leads 
to the conclusion that the more important effect on labor and invest-
ment comes from the average tariff rate (negative), from price con-
trols (negative), and from the CEEP measure of the importance of 
public enterprises (negative). Re-estimation of the employment and 
investment model reveals that services are responsible for the conclu-
sion that an increase in competition stimulates factor demand, while 
this is not (or less) true for manufacturing.

Cincera and Galgau (2005) use fi rm entry and exit rates as the 
intermediate variable through which regulation affects various 
aspects of performance. Obviously, the entry and exit rates are 
endogenous and need instrumenting.31 The instruments chosen by 
Cincera and Galgau are current and lagged values of the fi rst prin-
cipal component of the Fraser indices and an index of restrictions on 
FDI investment, which vary only by country and account only for a 
portion of the industry-level variation of entry. For this reason, cur-
rent and lagged values of the number of active, entering, and exiting 
fi rms are used as additional instruments, which is a more question-
able choice. Lack of rejection by the Sargan test of the over-identi-
fying restrictions is not reassuring. If anything, it reminds us of the 
low power of the test in many circumstances, particularly when 
many of the instruments have a low explanatory power in the fi rst 
stage regression. Be that as it may, the results suggest that entry is 
not a signifi cant determinant of the growth in investment, while exit 
is associated with a signifi cant decrease in the pace of capital accu-
mulation. For employment growth, the effect is not signifi cant or has 
a different sign at different lag lengths of entry, but with a net effect 
close to zero. 

Summarizing, the direct evidence in Alesina et al. (2005) and the 
indirect one, via effects on the markup in Griffi th et al. (2004) sug-
gest a positive effect of deregulation on investment and employment 
in the service sector. For manufacturing, there is no evidence of a 
positive (or for that matter, negative) effect. The evidence in Fiori et 
al. (2007) for the business sector also suggests that employment 
gains from reducing barriers to entry in product markets are larger 
when labor market policies are tight. Moreover, there is some evi-
dence that product market deregulation promotes deregulation of 
labor markets. The results in Cincera and Galgau (2005) suggest 
that entry is not a key channel of transmission of regulatory changes 
to the reallocation of labor and capital.



44 schiantarelli

Effect of PMR on innovation

Bassanini and Ernst (2002) present direct evidence for 18 manufac-
turing industries in 18 OECD countries on the effect of product and 
labor market regulation on R&D intensity (relative to output). R&D 
is used as an input-based measure of innovative activities by a fi rm. 
The advantage of this measure is the fact that it is more easily avail-
able than other measures such as patent counts. The drawback is 
that R&D is not the only input in the innovation process and, even 
if it were, R&D intensity may not capture changes in its effective-
ness. Finally, not all innovative efforts are measured by formal R&D 
spending. The regulation variables are the OECD country-level time 
invariant measures of domestic economic regulation (state control, 
legal barriers to entry, price controls) and administrative regulation 
(administrative barriers for new fi rms, permit and licensing systems), 
in addition to time varying indicators of tariffs and nontariff barri-
ers. A measure of protection of intellectual property rights is also 
included. Controls include industry and country dummies in addi-
tion to the employment share of large fi rms and import penetration. 
As a result, the main effect of the time invariant indices of regulation 
cannot be estimated; only its differential impact across some cut in 
the data (high-tech versus low-tech industries in this case) is ame-
nable to estimation.

The results suggest that nontariff barriers have a negative effect 
on R&D intensity. No effect of tariff barriers is detected, although 
one wonders whether the presence of the import penetration vari-
able as a regressor or the lack of variation of this indicator across 
EU countries may be responsible for this result. There is no evidence 
of a differential effect of domestic or administrative barriers compar-
ing low-tech to high-tech fi rms. In contrast, there is a positive dif-
ferential effect for employment protection in high-tech industries 
relative to low-tech in centralized systems of industrial relations. 
Note however that the high-tech-centralized industrial relation sys-
tem interaction has a negative coeffi cient.

Griffi th and Harrison (2004) analyze also the effect of (time vary-
ing) product market regulation on R&D through changes in the 
markup. Even allowing for a quadratic term, for virtually all coun-
tries the markup has a positive and signifi cant effect on R&D. Also, 
in this case, the test of over-identifying restrictions suggests that 
some of the indicators should be included directly in the equation. 
The results suggest that a lower tariff rate, fewer barriers to starting 
a business, and lower regulatory trade barriers are associated with 
lower R&D in the business sector. The results obtained for the man-
ufacturing sector are similar. However, they are very sensitive to the 
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inclusion of Finland in the sample. When Finland is excluded, one 
obtains a strong inverted U-shaped relationship between R&D 
spending and the markup, with a few countries such as France, Italy, 
and the Netherlands mostly on the downward sloping section; this 
implies that for these countries an increase in competition would 
spur innovation, while the opposite is true for the rest of the coun-
tries. The sensitivity of the results to country sample selection 
deserves to be investigated further.32 

Cincera and Galgau (2005) fi nd a negative effect of entry on 
R&D intensity that is signifi cant at the 10 percent level. Recall that 
entry is negatively related to the tightness of regulation. The effect 
on the R&D spending growth rate is signifi cantly positive contem-
poraneously and negative after one year. The net effect is close to 
zero.

Summing up, the cross-country studies are not supportive of a 
strong positive effect of lower regulation on direct input measures 
of fi rms’ innovative activities. Actually, the evidence suggests that 
lower markups associated with product market reform lead to lower 
R&D for most countries. However, this evidence is sensitive in man-
ufacturing to the particular sample of countries selected for estima-
tion. Note that, on the whole, this evidence is less supportive of a 
positive role for competition in fostering innovation than the micro 
evidence discussed in the section on lessons for microeconometric 
evidence, above. 

Effect of PMR on productivity and output growth

Several papers address the relationship between product market 
regulation and productivity or output growth. In an early contribu-
tion, Koedijk and Kremers (1996) fi nd a negative cross-sectional 
relationship between per capita GDP growth or TFP growth and 
product market regulation in 11 European countries. More recently, 
using the economic freedom index published by the Fraser Institute 
and averaging data over fi ve-year periods, Card and Freeman (2004) 
fail to fi nd a signifi cant effect of regulation on the level of output per 
capita (or per worker) or on its growth rate, once they control for 
year and country effects33. 

Nicoletti and Scarpetta (2003) provide the most detailed empiri-
cal contribution on this issue. They focus on the effect of regulation 
on total factor productivity growth, using cross-country data for 
several industrial sectors and including the regulatory variable 
directly in the productivity equation. Their approach is inspired by 
the contribution of Griffi th, Redding, and Van Reenen (2003, 2004), 
who use an endogenous growth model to rationalize both a direct 
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effect of R&D on growth through its effect on innovation creation, 
and an indirect one through the absorption of new technology. The 
importance of the indirect one depends positively upon the distance 
from the world frontier of each industry. The authors substitute 
R&D with their measure of product market regulation and also 
allow for a direct and indirect effect.34 

The productivity measure is calculated for 17 manufacturing and 
six service industries for 18 OECD countries. Three sets of results 
are presented. In the fi rst one the authors use the wide coverage, but 
time invariant country-level measures of liberalization collected by 
the OECD in 1998 (which is toward the end of their sample period). 
The regulation variables are not signifi cant on their own in regres-
sions that do not (cannot) include a country effect. They are signifi -
cant when interacted with the technology gap in an equation that 
lacks country effect. The latter could have been used instead of the 
insignifi cant time invariant indicators, in order to make a more 
robust statement about the signifi cance of the differential effect of 
regulation, depending upon the technology gap. The time invariant 
character of the indicators precludes an assessment of the signifi -
cance of the total effect that is robust to unobserved country hetero-
geneity.

The time varying measures of privatization are introduced on 
their own and they tend to have a positive and signifi cant effect on 
productivity growth. When a time varying economy-wide measure 
of liberalization that summarizes information about deregulation in 
seven service sectors is introduced, the privatization index becomes 
insignifi cant, while the time varying measure of regulation is signifi -
cant and positive. The issue here is whether the regulatory reforms 
for the service sector can be used for the economy as a whole.

In another set of results, entry barriers and privatization are con-
sidered separately for the (aggregate) manufacturing sector and the 
(aggregate) service sector. The time varying measure of entry liber-
alization in manufacturing is based only on data on trade liberaliza-
tion, while the one for the service sector is the summary measure of 
liberalization in the seven service industries. In that case, basically 
no signifi cant direct or indirect effect can be detected. Only when 
liberalization in manufacturing is redefi ned as the average of trade 
liberalization and entry liberalization in nonmanufacturing, does 
one observe a signifi cant direct positive effect of deregulation on TFP 
growth.

Finally, in the last set of results, the 1998 time invariant sector-
specifi c OECD measures of liberalization are used together with time 
varying measures of entry liberalization for manufacturing and ser-
vice industries (the former calculated again as the average of trade 
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liberalization and entry liberalization in nonmanufacturing). The 
equations contain country, industry, and year dummies. The results 
suggest that entry liberalization in services has a positive effect on 
productivity growth. The only signifi cant interaction is the one 
between entry liberalization in manufacturing and the technology 
gap. Privatization continues to have a positive direct effect on pro-
ductivity growth.

Summarizing, there seems to be some evidence of a positive effect 
of privatization and entry liberalization on TFP growth. There is 
also evidence that entry barriers in manufacturing may affect the 
pace of technology absorption, especially for countries that lie away 
from the world frontier.

Additional evidence on the effect of regulation on per capita GDP 
growth for industrial countries is contained in chapter III of the IMF 
World Economic Outlook (2004), while the paper by Loayza, Oviedo, 
and Servén (2009a) is one of the very few that looks at the effect of 
regulation on the economic performance of a wide set of countries, 
including developing countries. The IMF study concentrates on 15 
developed countries with a maximum of fi ve observations on growth 
rates calculated over three-year averages. The estimated equation 
contains standard controls for cross-country growth regressions and 
a menu of structural policy indicators, including (present and lagged) 
values of the time varying average product market regulation indica-
tor developed by the OECD for seven nonmanufacturing sectors, and 
average effective tax rates. The sample size is therefore small and the 
product market regulation indicator captures only a subset of the 
economy. The model is estimated by GMM dynamic panel data 
methods and suggests that both product market reform and trade 
reform have a positive and signifi cant effect on growth, although it 
may take time for the full effects to be realized.

The main challenge when dealing with developing countries is the 
availability of detailed indices of product market regulation that 
refl ect the cross-sectional and time variability of product market 
regulation, although some of them, such as tariff barriers, are avail-
able at annual frequency and the indices of the Fraser Institute at 
fi ve-year intervals for many countries. The paper by Loayza et al. 
(2009a) focuses on time invariant indices constructed from informa-
tion from the World Bank, the Heritage Foundation, and the Fraser 
Institute, and are meant to capture the fi scal burden and product 
market regulation, the latter a composite of entry, trade, fi nancial 
markets, bankruptcy, and contract enforcement indices. An index of 
labor market regulation is also constructed.

The indices are used as regressors in standard cross-sectional 
average growth regressions for output per capita over the 1990s, 
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allowing their effect to depend on an index of the quality of gover-
nance. Their effect on output volatility is also considered. The inabil-
ity to control for country-specifi c unobserved effects and the time 
invariant nature of the indices over a period that witnessed substan-
tial change is the main limit of the exercise. The effort made by the 
authors to instrument for regulation itself and the fact that they 
allow for an interaction with the quality of governance are two 
attractive features, together with the focus on a sample that includes 
developing countries. 35

The results suggest a negative and signifi cant direct effect of prod-
uct (and labor) market regulation on growth, but the coeffi cient of 
the interaction with governance is signifi cant (except for the fi scal 
burden index), and its sign suggests that better governance reduces 
the negative effect of regulation. Actually, the size of the coeffi cients 
is such that the overall effect of regulation is sizeable and negative for 
most developing countries, while it is zero or even mildly positive for 
countries having quality of governance similar to the United States 
and the United Kingdom (and presumably other OECD countries). 
The results for macroeconomic volatility are similar: regulation 
increases volatility, but the effect is attenuated by good governance. 

Note that these results on the interaction between regulation and 
governance, which imply that only in countries with low levels of 
governance there is a large, signifi cant, and negative effect of regula-
tion on productivity, contrast with the results, reviewed previously, 
that support a positive effect of product market reform on growth 
for industrial countries, that are likely to be characterized by better 
governance.

Gorgens, Paldam, and Wurtz (2005) also investigate whether 
there are signifi cant nonlinearities in the effect of regulation on the 
growth of GDP per capita, depending upon the level of income. They 
use a panel of 123 countries for the period 1970–2000, divided in 
seven fi ve-year nonoverlapping periods and estimate by system-
GMM of a growth equation specifi ed as a third-order Taylor series 
expansion in lagged values of income and of the Fraser Institute 
Economic Freedom Index. Results suggest that the effect of regula-
tion is very different depending upon the level of income. For low-
income countries, regulation has no effect on growth. For middle-
income countries, there is a negative effect of regulation for low 
values of regulation. For high values of regulation, there is no effect. 
For high-income countries, the effect is monotonic: less regulation 
generates more growth.  

Let us focus now on the results for productivity growth in devel-
oped countries obtained by Griffi th and Harrison (2004), using their 
two-step approach, in which the intermediate link is the markup. 
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When the level or the growth rate of labor or total factor productiv-
ity in the business sector is regressed on the markup (the latter 
instrumented by the regulatory variables), a positive and signifi cant 
effect of the markup on both the level and growth rate of productiv-
ity tend to be found. The conclusion that a higher markup has a 
mostly positive effect on productivity is not altered by allowing for 
nonlinear effects of the markup or by the direct inclusion of some 
regulation indices in the regression. Taken at face value, these results 
are consistent with the idea that monopoly rents provide the crucial 
incentive for productivity-enhancing innovative activity. An alterna-
tive explanation is that the new jobs created by deregulation are in 
lower productivity sectors. A third explanation is that the time 
period available for estimation does not allow one to capture the 
complexity of the relationship between markup and productivity. 
For instance, the new fi rms that enter following a reduction in regu-
lation may be initially less productive than incumbent surviving 
fi rms, and it may take time for them to achieve higher levels of pro-
ductivity. It is interesting to note that the positive relationship comes 
from the within variation in the data. If one does not include coun-
try dummies in the regression, allowing the between variation to 
play a role as well, the relationship between markup and productiv-
ity tends to become negative and signifi cant.

Cincera and Galgau (2005) present results on the effect of entry 
and exit on output growth and labor productivity growth instru-
mented with regulation and other variables. Note that the coeffi cient 
of entry does not capture only the direct effect of entry on productiv-
ity, but also the indirect effect that entry has on the productivity of 
existing fi rms. There is some evidence at the 10 percent level that 
entry has a positive effect on labor productivity growth, while exit 
has a signifi cant positive effect on it at the 5 percent level. 

Loayza et al. (2009b) directly assess the relationship between 
various types of business regulations and sectoral labor productivity 
growth, using cross-country sector-level data (12 countries and 13 
manufacturing sectors, to be precise). As a preliminary step, they 
examine the connection between those two variables and fi rm turn-
over. As we have already mentioned in the section on the transmis-
sion mechanism, they fi nd that countries with more restrictive regu-
lations tend to exhibit lower turnover rates. They also observe that 
in countries where turnover is larger, labor productivity growth is 
correspondingly higher, particularly its reallocation (“between” and 
“net-entry”) components. Having provided support for the trans-
mission mechanism (from regulation to turnover, and from turnover 
to productivity growth), they then assess the connection between 
regulation and productivity growth directly. They do so using a 
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Rajan-Zingales type of approach, assuming that regulations have a 
stronger effect on the productivity of sectors that normally require 
higher turnover. They fi nd that, indeed, product market regulations 
have a negative effect on labor productivity growth. The adverse 
effect is stronger on the components of productivity growth that 
refl ect reallocation of resources between fi rms than on the compo-
nent that captures productivity growth within fi rms. 

In general, there is little systematic evidence showing how regula-
tory changes in the product market affect different components of 
productivity growth and hence the channels through which regula-
tory reform may have enhanced aggregate productivity. This is obvi-
ously due to the necessity to have access to comprehensive fi rm-level 
data to distinguish between within, between, and entry/exit compo-
nents. There is some evidence, however, on the effect of regulation on 
the component of aggregate productivity levels. Arnold, Nicoletti, 
and Scarpetta (2008) show for European countries that indices of 
product market regulation are signifi cantly inversely related with a 
measure of allocative effi ciency based on the relative importance of 
the cross term in the Olley and Pakes decomposition of the level of 
TFP, calculated at the country, sector-year level using the fi rm-level 
Amadeus data set.36 This is particularly true for ICT-using sectors. 

Moreover, Haltiwanger and Schweiger (2005), using the Invest-
ment Climate Assessment data set for developing and transition 
countries, show that an adverse business climate has a negative effect 
both on fi rm-level average fi rm productivity (TFP) and on allocative 
effi ciency, measured as the cross product between percentage devia-
tion of fi rm market shares from average market shares in the country 
and the deviation of fi rm-level productivity from average fi rm-level 
productivity. The composite business climate variable used as a 
regressor includes fi rm-level information about the time spent deal-
ing with government regulation, the time it takes to get a telephone 
installed, bribes as a percentage of annual sales, perceptions about 
property rights and the legal system, and about labor market regula-
tion as an obstacle to economic activity. The results hold also when 
the business climate perception variable is instrumented with coun-
try, size, and age, and for most of the individual components of the 
business climate index.37

In summary, most of the studies that include measures of regula-
tion directly in the regression (alone or interacted) tend to fi nd a 
negative effect of tighter regulation on total factor productivity or 
per capita output growth. These papers provide the more convincing 
support to the proposition that deregulation has a positive effect on 
productivity growth. However, studies that use the markup as the 
channel of transmission fi nd that decreases in the markup associated 
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with deregulation are associated with lower productivity growth (or 
level).38 Controlling for the markup, there is no evidence of an addi-
tional positive direct effect of deregulation on productivity (in fact, 
sometimes the opposite is the case). The cross-sectional dimension 
of the data suggests that countries with higher markups have lower 
productivity growth rates, but one has to be aware that in this case 
we are not controlling for country effects other than their competi-
tive environment. On balance, relying on turnover or entry as the 
variable through which the effect of deregulation is transmitted sug-
gests a positive effect of lowering regulatory burdens on overall pro-
ductivity growth. 

The general conclusion that can be drawn at this point is that 
most, but not all, of the evidence points toward a positive effect of 
less stringent regulation on productivity growth. There is also evi-
dence of nonlinearities in the effect of product market regulation on 
productivity growth, with the effect of deregulation being larger in 
more developed countries. On the other hand, better governance 
seems to mitigate the negative effects of regulation. Finally, it would 
be premature to draw defi nitive conclusions in this respect. More 
work is needed in order to understand how the effect of product 
market regulation on productivity growth is distributed between the 
within, between, and entry/exit components and how it affects mea-
sures of allocative effi ciency based on the Olley-Pakes decomposi-
tion of aggregate productivity levels. 

Summary and Conclusions 

What are the overall lessons that can be derived from this review of 
the available cross-country evidence on the effect of product market 
regulation? We have certainly learned a lot from the recent econo-
metric work in this area, but ambiguity remains for some of the 
issues. 

There is considerable evidence that product market regulation 
that raises barriers to entry contributes to higher markups. More-
over, the results support the conclusion that regulatory barriers in 
the product market have a negative effect either on fi rm entry or 
turnover and are likely to slow the process of reallocation of 
resources. 

As far as factor accumulation is concerned, the direct evidence 
and the indirect evidence via effects on the markup suggest a positive 
effect of product market deregulation on investment and employ-
ment. The result for investment is particularly important because 
new processes are often embodied in new capital goods and fi nd 
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their way into the economic systems through the investment process. 
The evidence tends to be stronger for the service sector, while for 
manufacturing there is no evidence of a positive (or for that matter, 
negative) effect, although that may be the result of a lack of adequate 
sector-specifi c and time varying measures of regulation. Entry does 
not seem to be a key channel through which changes in regulation 
affect the demand for labor and capital, although there is clear evi-
dence that entry responds strongly to the regulatory climate. The 
effect of entry on the reallocation of factors of production requires 
additional investigation.

The cross-country studies do not support, at this stage, a strong 
positive effect of less stringent regulation on direct input measures 
of fi rms’ innovative activities. Actually, the studies that use the 
markup as the transmission mechanism fi nd that lower markups 
discourage innovation. However, this result is sensitive to the choice 
of the sample of countries used in estimation. There is, instead, some 
evidence that nontariff barriers have a negative effect on R&D. The 
results based on the markup are at odds with some recent micro-
evidence for individual countries on the existence of an inverted 
U-shaped relationship between the markup and fi rms’ innovative 
activities. Clearly, more work is needed to resolve the theoretical 
ambiguities concerning the effect of product market regulation on 
fi rms’ innovative activity and to come to more defi nitive conclusions 
on this issue. Progress in this area depends upon the availability of 
cross-country data on fi rm’s innovative activities that go beyond 
R&D spending; these would include patent counts, measures of 
fi rms’ innovative investment, survey measures on the introduction of 
innovations, etc. It also requires a deeper understanding of how the 
nature of a country’s industrial structure, the distance of a country 
from the technological frontier, the availability of human capital, 
and other initial conditions may lead to different results. 

Finally, most of the studies that include measures of regulation 
directly in the regression (alone or interacted) tend to fi nd a negative 
effect of tighter regulation on TFP or per capita output growth. This 
cross-country evidence is consistent with the microeconometric evi-
dence that fi nds a positive and signifi cant association between com-
petition and productivity growth. These results are not confi rmed by 
studies that use the markup as the channel of transmission, since in 
these cases a decreases in the markup following deregulation is asso-
ciated with lower productivity growth (or level). Relying on entry or 
turnover as the variable through which the effect of deregulation is 
transmitted suggests a positive effect of lowering regulatory burdens 
on overall productivity growth, but more work is needed in order to 
understand exactly how that is distributed among the within, 
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between, and entry/exit components. The general conclusion that 
can be drawn at this point is that most, although not all, of the evi-
dence points toward a positive effect of less stringent regulation on 
productivity growth.

This result is very important on its own, but also has an interest-
ing consequence on a macro variable that has not been the focus of 
our survey—namely, infl ation. The faster rate of productivity growth 
associated with less stringent product market regulation reduces, 
ceteris paribus, infl ationary pressure. In addition, if we consider the 
evidence that lower regulatory barriers lead to a smaller markup, it 
follows that regulatory reform may have favorable effects on infl a-
tion at short as well as longer horizons. Further systematic evidence 
on this issue would be very useful.39

An area in which further work is needed is the interaction between 
product market deregulation with the initial income level of income, 
the level of labor market regulation, the degree of fi nancial develop-
ment, and the general quality of governance in a country. Product 
market deregulation has been introduced in countries at different 
levels of development and with different institutions. Moreover, 
many countries have introduced reforms that affect not only the 
output market, but also the labor market and the fi nancial sector. In 
this paper, we have discussed some evidence of nonlinearities and 
interesting interactions of product market regulation with labor 
market regulation and governance. There is evidence that the effect 
of product market deregulation on productivity growth is larger in 
more developed countries. On the other hand, there is also some 
evidence that better governance seems to mitigate the negative effects 
of regulation. Finally, some studies suggest that the positive employ-
ment effect of product market deregulation is stronger in countries 
with more regulated labor markets, but that product market deregu-
lation may help in deregulating the labor market. However, more 
work is needed to come to defi nitive conclusions about how the 
effect of product market reform depends upon initial conditions and 
whether there are synergies in reform.

Notes

 1. In some situations, for instance in the presence of natural monopo-
lies, simple deregulation, as opposed to regulatory reform, will not neces-
sarily lead to an increase in competition and in the effi ciency of resource 
allocation.

 2. The effect of labor market reform, captured by a decrease in workers’ 
bargaining power in a Nash cooperative bargain, will lead to a decrease in 
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the real wage in the short run, but to an increase in employment and an 
unchanged real wage in the long run in the Blanchard and Giavazzi model.

 3. For recent micro evidence on foreign competition and trade reform 
see Pavcnik (2002), Harrison and Revenga (1995), Harrison (1994), 
Levinsohn (1993). For cross-country evidence on trade liberalization see 
Rodriguez and Rodrik (2001), Vamvakidis (2002), and Yanikkaya (2003). 

 4. Cross sectional cross-country evidence supports the existence of a posi-
tive relationship between cumulated GDP losses and the stringency of regula-
tion, controlling for the volatility of shocks affecting the economy, captured by 
the standard deviation of the terms of trade and of domestic infl ation. 

 5. See also Holmstrom (1982), Nalebuff and Stiglitz (1983), and 
Mookherjee (1984).

 6. See also Parente and Prescott (1994) who argue that the productivity 
gap across countries is due to excessive regulation that discourages the 
adoption of new technologies and protects poorly performing fi rms, thereby 
slowing the convergence to the world technology frontier.

 7. In the endogenous growth models reviewed here, regulatory reform 
can be though of as increasing the price elasticity of demand, or decreasing 
the cost of entry (increasing the probability of entry), or decreasing the cost 
at which a competitive fringe can produce. 

 8. However, minor modifi cations to the cost of introducing an innova-
tion could eliminate this scale effect (Jones (1999)).

 9. See also Vives (2006) for a discussion of the effect of competition on 
innovation in a variety of models of imperfect competition. The paper makes 
the point that the theoretical predictions depend upon the measure of com-
petitive pressure used (degree of product substitutability, ease of entry, num-
ber of competitors, market size), upon whether one considers markets with 
restricted (exogenous market structure) or free (endogenous) entry, and 
upon whether one focuses on product or process innovation. In markets 
with free entry, decreasing entry costs increases the number of fi rms (variety) 
but decreases R&D effort per fi rm fi nalized to cost reduction. However, 
typically total R&D effort increases. Increasing product substitutability 
tends to increase R&D effort per fi rm, but the number of varieties may 
decrease. In markets with restricted entry an increase in the number of fi rms 
tends to reduce R&D effort at the fi rm level, while increasing product sub-
stitutability tends to increase R&D effort.

 10. See also Jaganathan and Srinivassan (2000) for a different way of 
testing the effect of competition on agency problems, based on the relation-
ship between leverage and profi ts.

 11. For evidence on the effect of the EU Single Market Program on 
markups and productivity, see also Gagnepain and Marin Uribe (2003), 
Goldberg and Verboven (2005) among others. See also Martins, Scarpetta 
and Pilat (1996) on markups in the OECD. For a review, see Ahn (2002), 
pp. 17-18, Ahn (2001), pp. 24-25, and Faini et al. (2005).
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 12. See Haltiwanger (2000) and Ahn (2001) for a review. In some 
decompositions, in addition to the “within”, “between” and entry/exit com-
ponents there is also a “cross” component. 

 13. See Heckman and Pages (2003) on the effect of labor market regula-
tion in Latin America. See also Eslava, Haltiwanger, Kugler, and Kugler 
(2005) for evidence on the effect of factor market reform on employment 
adjustment, capital adjustment, and productivity using a panel of plants in 
Colombia. 

 14. See Ahn (2002) for a review. See also Geroski (1995)
 15. See Cohen and Levin (1989).
 16. See for instance Basu and Kimball (1997) on the problems in mea-

suring productivity growth.
 17. See Conway and Nicoletti (2006). See also Conway, Janod, and G. 

Nicoletti (2005) and Nicoletti, Scarpetta and Boylaud (1999) for economy-
wide indicators of product market regulation.

 18. See Nicoletti and Pryor (2006) for evidence that the OECD economy-
wide indicators and the Fraser Institute indicators are highly correlated, in 
spite of the different methodology used in their construction.

 19. See www.enterprisesurveys.org.
 20. It also contains retrospective information for three years on basic 

balance sheet items. 
 21. See also Crafts (2006) for an overview of regulation and its effect on 

productivity.
 22. See IMF’s World Economic Outlook, 2004, ch. III “Fostering Struc-

tural Reforms in Industrial Countries.” 
 23. A contemporaneous bad year increases labor market regulation, and 

past weak growth is associated with tighter fi nancial regulation.
 24. For instance, the data for fi rm demographics refer to the period 

1997-2003 for most countries in Cincera and Galgau (2005), and to 1998 
and 1999 in Klapper et al. (2004). In Loayza et al. (2009b) the period is 
somewhat longer for some countries, but not for others.

 25. In the estimating equation, the author controls for lagged entry, 
capital, and R&D intensity as a measure of barrier to entry, and other mar-
ket structure variables as a measure of opportunities, in addition to year, 
country, and sector effects. Note that the use of the within estimator even 
in a dynamic equation with short T is not appropriate.

 26. Klapper et al. use the time-invariant measures on barrier to entry in 
Djankov et al. (2002). The equations contain also country, industry, size, 
and year effects. In one specifi cation regulation is instrumented by country 
of origin, with no fundamental change to the results.

 27. Loayza et al. construct time-invariant measures of regulation related 
to the areas of fi rm entry, bankruptcy, trade, fi nance, and judicial adminis-
tration. The information is obtained from the World Bank, the Heritage 
Foundation, and the Fraser Institute. The statistics for fi rm demographics 
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and productivity for the various countries cover different subperiods of the 
1980s and 1990s. The equations contain also industry effects. The paper 
also studies the effect of labor market regulation and fi scal burden.

 28. The model allows for quadratic adjustment costs in capital.
 29. See Nickell, Nunziata, and Oechel (2005) and Bassanini and Duval 

(2006) as an example of recent econometric work on the effects on unem-
ployment/employment of labor market polices and institutions. Se also 
Blanchard and Wolfers (2000) for an emphasis on how labor market regula-
tion infl uences the effect of macro shocks. For a critical discussion of stan-
dard ways to measure labor market regulation and for evidence for develop-
ing countries, see Heckman and Pages (2003). For a (particularly) critical 
assessment of the studies emphasizing the negative effect of protective labor 
market institutions see Howell, Baker, Glyn, and Schmidt (2007).

 30. Griffi th, Harrison, and McCartney (2007) and Amable, Demmou, 
and Gatti (2007) fi nd that high labor market regulation enhances the effect 
of product market deregulation, while Bassanini and Duval (2006) and 
Berger and Danninger (2006) fi nd the opposite.

 31. Brandt (2004) also present correlation between entry and measures 
of economic performance, but given the endogeneity problem, it is diffi cult 
to fi gure out what to make of them. 

 32. Very recent empirical work conducted at the Institute for Fiscal Stud-
ies (still in a draft stage) confi rms that the inclusion or exclusion of Scandi-
navian countries affects deeply the shape of the relationship between the 
markup and innovation. I thank R. Griffi th for useful comments and infor-
mation on this point. 

 33. The only signifi cant effect is on employment growth.
 34. Note that the results for the effect of regulation on productivity in 

Nicoletti and Scarpetta (2003) subsume and extend the ones in Scarpetta, 
Hemming, Tressel, and Woo (2002).

 35. Legal origin, fraction of the population that speaks a major Euro-
pean language, and initial per capita GDP are used as instruments. The test 
of over-identifying restrictions does not suggest misspecifi cation. Concerns 
about the power of such tests, however, should not be forgotten.

 36. Remember that the cross term refl ects the extent to which more 
effi cient fi rms have greater market shares.

 37. See also Galindo, Schiantarelli, and Weiss (2007) for micro evidence 
on the impact of fi nancial reform on the effi ciency of allocation of invest-
ment funds and Banerjee and Dufl o (2005) for a general review of the causes 
and empirical evidence on resource misallocation 

 38. Note that higher markups are associated also with more R&D 
spending.

 39. See Neiss (2001) for cross-sectional evidence on the relationship 
between the markup and infl ation in OECD countries and Cavelaars (2002) 
for a cross-sectional analysis of the effect of product market regulation.
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Regulation and Macroeconomic 
Performance

Norman V. Loayza, Ana María Oviedo, 
and Luis Servén

Introduction

Regulation of goods and factor markets is enacted purportedly to 
serve specifi c social purposes. The rationale for regulation is pro-
vided by the existence of market failures arising from informational 
asymmetries, economies of scale in production, incomplete markets, 
and externalities. Under such circumstances, economic agents may 
not fully internalize the social costs and benefi ts of their actions, and 
adequate market regulation can raise social welfare.
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However, this presumes that the actions of the regulatory author-
ity are solely motivated by the public interest. In reality, regulation 
obeys a more complex political economy process, where legitimate 
social goals may become entangled with the objectives of particular 
interest groups concerning the level and distribution of rents. As a 
result, regulation may be biased in favor of special interests, a view 
stressed by the “regulatory capture” literature (e.g., Laffont 1999, 
Newbery 1999). It may also become hostage to “political capture,” 
which distorts the regulatory goals to pursue political ends (Stiglitz 
1998).

The effects of regulation on aggregate economic performance 
have attracted increasing attention in recent years in both industrial 
and developing countries. According to a commonly held view, 
excessive regulation is the prime cause of Europe’s macroeconomic 
underperformance over the last decade vis-à-vis the United States 
(see Blanchard 2004). Likewise, intricate regulation and its arbitrary 
enforcement are listed by the World Bank (2004) among the key 
obstacles to growth in many developing countries. 

Regulation can be thought of as a set of rules that constrain the 
actions of economic agents in (true or purported) pursuance of social 
goals. The effects of regulation on aggregate economic performance 
arise from the action of such constraints. Those effects may take a 
variety of forms, as described in the preceding chapter for the case 
of product market regulation. Broadly speaking, regulation may 
affect the (static) effi ciency of resource allocation across fi rms and 
industries, and this may have sizeable consequences for aggregate 
productivity, as found for example by Hsieh and Klenow (2007) in 
the cases of China and India. Regulation may also affect within-fi rm 
effi ciency by changing fi rms’ exposure to competitive pressure in 
input and output markets. Last, regulation can impact on aggregate 
growth by changing the incentives for process and product innova-
tion—and thus productivity growth—as well as capital accumula-
tion and job creation. 

Recent empirical literature has examined the impact of various 
kinds of regulation on GDP growth through its proximate determi-
nants—total factor productivity, investment, and employment—
fi nding for the most part negative effects. Much of this literature was 
surveyed in chapter 2, so we shall mention only a few relevant stud-
ies here.1 Among them, Nicoletti and Scarpetta (2003) fi nd that 
product market regulation lowers multifactor productivity growth 
in OECD countries, while Bassanini and Ernst (2002) report a nega-
tive effect of regulation on innovation, as measured by R&D spend-
ing. However, Griffi th and Harrison (2004) report the opposite 
result. As for productive inputs, Alesina et al. (2005) fi nd that prod-



regulation and macroeconomic performance  67

uct market regulations have a negative effect on private investment 
in OECD economies. In turn, Nicoletti et al. (2001a, b) provide 
empirical evidence that anticompetitive regulation reduces employ-
ment in a panel of industrial countries, while in CEPR-IFS (2003) 
increased product market competition encouraged by deregulation 
raises both investment and employment in a panel data set covering 
OECD countries.2 Regarding labor regulation, Blanchard and Wolf-
ers (2000) and Heckman and Pagés (2000) fi nd that hiring and fi ring 
restrictions discourage employment creation in European and Latin 
American economies, respectively. In turn, Haltiwanger, Scarpetta, 
and Schweiger (2006) document empirically the negative impact of 
labor market regulation on job creation and destruction at the fi rm 
level in 16 industrial and developing countries. Moreover, simula-
tions for OECD economies suggest that the effects of output and 
labor regulation on aggregate investment and employment growth 
are quantitatively considerable (Bayoumi, Laxton, and Pesenti 
2004).

A few empirical studies tackle the impact of regulation and dereg-
ulation on aggregate growth in a cross-country setting. Koedijk and 
Kremers (1996) fi nd a negative association between measures of 
product market regulation and GDP growth among 11 European 
countries. In contrast, they fi nd that labor regulations have no sig-
nifi cant association with growth performance. Dutz and Hayri 
(1999) apply extreme-bounds analysis to estimate the contribution 
to growth of a variety of (mostly subjective) regulation and competi-
tion indicators in a sample of industrial and developing countries. 
They fi nd signifi cant effects of measures of antitrust policy and the 
average age of large fi rms (taken as proxy for entry and exit barri-
ers). However, Card and Freeman (2002) fail to fi nd any signifi cant 
association between subjective measures of economic regulation and 
growth performance in a panel regression covering OECD countries 
over 1970–99. 

In this chapter we present a comprehensive empirical assessment 
of the macroeconomic effects of regulation in a large sample of 
industrial and developing countries. We focus on two key measures 
of macroeconomic performance, namely, the growth and volatility 
of real GDP. Our empirical strategy relies on the inclusion of suitable 
indicators of regulation into simple empirical equations relating 
these aggregate performance measures to standard control variables 
taken from the macroeconomics and growth literature. While we do 
not characterize the specifi c channel through which the aggregate 
impact of regulation unfolds—a task pursued in later chapters in this 
volume— our approach allows us to obtain a summary measure of 
the magnitude of such impact that combines the action of the vari-
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ous intervening mechanisms—factor reallocation, capital accumula-
tion, competition, and innovation—considered in the literature. 

The paper extends the literature along four dimensions. First, we 
provide a broad characterization of business regulation around the 
world. Drawing from a variety of data sources, we build a set of 
synthetic indicators capturing the regulations that fi rms face in the 
multiple dimensions of their activity: entry and exit, trade, taxes, 
contract enforcement, labor, and fi nance. Using this information, we 
document the stylized facts of regulation across the world, regarding 
the extent of regulation in different countries, its relation with per-
capita income, and the observed relationship between different types 
of regulation.

Second, unlike the existing literature on the macroeconomic 
impact of regulation, which has focused almost exclusively on 
aggregate growth or its proximate determinants, we also examine 
the effect of regulation on aggregate volatility. This is of indepen-
dent interest for several reasons. On the one hand, recent literature 
suggests that excessive regulation can lead to microeconomic infl ex-
ibility (Caballero, Engel, and Micco 2004). This tends to hamper 
the economy’s ability to absorb shocks requiring microeconomic 
reallocation, thus amplifying their aggregate impact. In particular, 
factor market rigidities may exacerbate volatility by impeding the 
redeployment of inputs across fi rms and industries in response to 
microeconomic and sector-specifi c disturbances (Loayza and Radd-
atz 2007). On the other hand, certain kinds of product market 
regulations—such as those on entry and exit—act as barriers to fi rm 
creation and destruction and might have the opposite effect, atten-
uating cyclical output fl uctuations. Hence, the impact of regulation 
on volatility is a priori ambiguous, and can be established only 
empirically. To our knowledge, this is the fi rst paper addressing this 
issue.

Third, we take into account the fact that the effects of regulation 
are likely to depend not only on the quantity of regulation, but also 
on its quality. There are good reasons for this. On analytical grounds, 
certain types of regulations—such as those designed to enhance com-
petition in goods or fi nancial markets—should be expected to exert 
benefi cial effects, rather than adverse ones, on economic perfor-
mance.3 More generally, countries with better institutions tend to 
create regulatory environments genuinely aimed to improve business 
conditions rather than bestow privilege on a few interest groups. 
They are also more likely to enforce regulation in a transparent and 
even-handed manner, limiting the regulator’s margin for arbitrari-
ness and corruption that can place many fi rms at a disadvantage, 
sometimes forcing them to operate in the informal sector.4 All of 
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these arguments suggest that the quality of regulation is likely to be 
closely related to overall quality of governance, and thus in our 
experiments we use standard governance indicators to capture regu-
latory quality. 5

Fourth, our empirical approach also allows for the possibility that 
aggregate performance may itself be one of the factors weighing on 
policy makers’ decisions to adopt regulatory measures. Low growth 
or excessive macroeconomic volatility may make it more likely for 
the authorities to introduce or tighten regulation, e.g., adopting 
strict labor regulations or raising fi rm exit barriers in the hope of 
containing job and output losses in downswings. Thus, any observed 
association between regulation and macroeconomic performance 
could refl ect causality from the latter to the former rather than (or 
in addition to) the reverse. To attempt to capture the causal effect of 
regulations on growth and volatility, we also report empirical results 
from instrumental variable estimations.

Before proceeding, we should note one important caveat of our 
analysis. Our objective is limited to studying the macroeconomic con-
sequences of regulation. In this chapter we do not intend to evaluate 
the success of specifi c regulations at meeting their stated objectives, 
nor do we pretend to judge the impact of regulation on social welfare 
dimensions beyond the infl uence of economic growth and volatility.

The remainder of this chapter is organized as follows. The next 
section describes the synthetic regulation indicators and presents 
some stylized facts concerning the patterns of regulation across 
industrial and developing countries. The following section reports 
estimates of the impact of regulation on growth and aggregate vola-
tility, and the fi nal section offers some concluding remarks.

Business Regulation around the World

We now turn to a description of the nature and extent of business 
regulation around the world. In this section, we fi rst give an account 
of the areas of economic activity on which we focus and describe 
how we measure regulation in each of them. Next, we discuss dif-
ferences in regulation intensity across regions of the world and give 
a preview of the overall relationship between regulation and macro-
economic variables.

A typology of regulation

Our departure point is the assumption that the macroeconomic 
impact of business regulation arises from its effects on the creation, 
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growth, and renewal of fi rms. Therefore, we select the relevant areas 
of business regulation by looking for them at the three stages of the 
life of a fi rm: entry, growth, and exit. In most countries, all three are 
regulated to some degree. For instance, in virtually all countries 
entrepreneurs need to follow a number of procedures to start a fi rm, 
but the burden of the administrative process varies widely across 
countries.6 Once a fi rm is legally registered and allowed to operate, 
its decisions are conditioned by regulations on hiring and fi ring 
workers, taxes, safety standards, environmental regulations, interest 
rate controls, trade barriers, legal procedures, etc.7 Finally, a fi rm 
going out of business must again follow a sometimes costly and 
lengthy procedure.

How does regulation alter fi rm renewal?

Regulation certainly affects fi rms’ decisions, but does it improve the 
conditions for their activities or, on the contrary, does it impose 
unnecessary restrictions that increase costs and reduce productiv-
ity? Although we do not rule out the fi rst option, we should recog-
nize the potentially distorting effects of regulation on fi rms’ deci-
sions and ultimately on macro performance. Moreover, the answer 
to this question may well vary across different types of regulation.8 
In this section, we consider seven main areas of a fi rm’s activity that 
are subject to regulation: entry, exit, labor markets, fi scal burden, 
international trade, fi nancial markets, and contract enforcement; 
for each area, we construct an index of the severity of regulation. 
Rather than restricting our measures of regulation strictly to legal 
directives, we want to account for the practical restrictions and 
complications brought about by certain rules. The regulation of 
entry index, for example, aims at capturing the actual diffi culty an 
entrepreneur faces to start a business, from a legal perspective as 
well as in practice. The index of bankruptcy regulation should 
refl ect the speed and effi ciency of the process to close down a fi rm. 
With the labor market regulation index, we want to measure how 
diffi cult it is for a fi rm to adjust its labor force. The index of fi scal 
regulation aims at measuring the burden to fi rms imposed by taxa-
tion and fi scal spending. With the trade regulation index we look at 
how much countries selectively protect domestic producers. The 
fi nancial markets regulation index should capture the extent of 
credit restrictions and preferential interest rates that may distort a 
fi rm’s access to capital markets. Last, the judicial administration 
index measures the hurdles and red tape facing fi rms that turn to 
their countries’ justice system and its bureaucracy, in general, to 
resolve legal disputes and enforce contracts.
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Measuring regulation

We use fi ve data sources for the construction of our indices: Doing 
Business (The World Bank Group), Index of Economic Freedom (The 
Heritage Foundation), Economic Freedom of the World (The Fraser 
Institute), The Corporate Tax Rates Survey (KPMG), and Interna-
tional Country Risk Guide (The PRS Group). These sources cover the 
largest number of countries and areas under regulation, and their 
measures are straightforward and are derived from clear methodolo-
gies. All sources are public. Our sample covers 75 countries.9 Com-
plete details are provided in annex 3.1.

In most cases, data are based on surveys conducted in a single 
year (in the late 1990s) in a large group of countries; for components 
with observations for more than one year, we use average values 
over the period. Therefore, our indices best represent average regula-
tion levels in the late 1990s. We should note, however, that regula-
tion tends to stay constant over long periods of time.10

Each index measures the intensity of the regulatory system on a 
scale from 0 to 1 (1 representing the heaviest regulation). To com-
bine the components of each index, each component is standardized 
according to the formula:

        , if higher values of X indicate heavier regulation, and

               , if lower values of X indicate heavier regulation

The availability of different regulation datasets with ample coun-
try coverage offers a rich and detailed source of regulation indica-
tors for a large number of countries. This notwithstanding, the 
dataset is not complete for all indicators, which poses the issue of 
dealing with missing values. For most individual regulatory indica-
tors, the number of missing data points is fairly small, but the result 
from combining them all is the loss of a substantial number of 
observations.11 In order to retain a suffi ciently large sample size for 
econometric estimation, we decided not to discard country observa-
tions if they were missing only a few indicators. Instead, to fi ll in 
the gaps, we applied an imputation procedure that estimates a miss-
ing value as the projection of related indicators.12 We then obtained 
an index of regulation for each area of business activity outlined 
above by averaging the indicators of the same category/activity. 
When we discuss the robustness of the results to alternative specifi -
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cations (at the end of the section on regulation and macroeconomic 
performance, below), we will consider the possibility of using only 
the sample of countries with complete (nonimputed) data.

The entry regulation index combines the number of legal steps 
required to register a new business with an indicator of the overall 
legal burden of registration and willingness of the government to 
facilitate the process and intervene minimally. The index of labor 
regulation combines indicators of the presence of a minimum wage, 
the fl exibility of hiring and fi ring laws, the unionization rate, the 
amount of unemployment benefi ts, the use of conscription in the 
military, and minimum mandatory working conditions. The index 
of fi scal regulation measures direct taxation—that is, the maximum 
tax rate applied to individuals and businesses—and the volume of 
fi scal spending. The index of trade regulation combines indicators of 
average tariffs, other import barriers, and the cost of importing gen-
erated by mandatory administrative procedures (e.g., license fees, 
bank fees, etc.). The index of fi nancial markets regulation measures 
the degree of government intervention through interest rate controls, 
ownership of banks, entry barriers, restrictions in securities markets, 
and constraints on foreign banks. The index of judicial administra-
tion combines a measure of the complexity of court procedures with 
a measure of bureaucracy’s red tape for policy formulation and rou-
tine administrative functions. Finally, the index of bankruptcy regu-
lation combines measures of the time and cost of the liquidation 
procedure, the enforcement of priority of claims, the extent to which 
an effi cient outcome is achieved, and the degree of court involvement 
in the process.

We should note that the resulting indices, as well as their compo-
nents, do not provide full information about the quality of regulation; 
in particular, they do not refl ect completely either the extent to which 
regulation corrects for market failures or the political and social con-
text in which regulation is implemented. These distinctions are impor-
tant because, as already noted, the economic impact of regulation may 
be dependent on institutional country characteristics.13 We will return 
to this issue in the econometric section of the paper.

Regulation around the world

How do entry, growth, and exit regulations vary across world 
regions? Although governments oversee and extract revenues from 
business activities in all countries (and quite heavily in many), there 
is considerable variation in the intensity of regulation across regions. 
Table 3.1 presents the summary statistics of the seven indices men-
tioned above. Industrial countries tend to adopt heavy fi scal regula-
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tion, medium labor regulation, and low regulation in trade, fi nan-
cial markets, entry, bankruptcy, and judicial administration. The 
developing world cannot be characterized as simply as the OECD, 
as it shows varying regulation patterns across regions. For example, 
with respect to the OECD, labor regulation is slightly lower in Asia 
and in Sub-Saharan Africa, while it is higher in Latin America and 
the Middle East. Fiscal regulation is also typically lower in develop-
ing regions, but here again differences across regions are substan-
tial, from about 5 percent below the OECD average in the Middle 
East to more than 30 percent below it in Latin America. Regarding 
the remaining areas, all developing regions tend to have heavier 
regulations than OECD countries, and we fi nd the largest gap in 
trade regulation, where developing countries show values roughly 
three times higher than those of the OECD. 

Which countries regulate the most? OECD countries rank highest 
in fi scal regulation: Belgium ranks number one; Italy number two; 
and France is number three. The country with the lowest fi scal-reg-
ulation score in our sample is Paraguay. OECD countries do not 
have high labor regulation on average, but they do exhibit substan-
tial dispersion, so that over the entire sample, Portugal has the high-
est labor-regulation score, while the United States has the lowest. In 
the remaining areas, OECD countries always occupy the bottom of 
the distribution. For instance, The Netherlands has the lowest score 
in fi nancial regulation, Finland in bankruptcy and trade, Australia 
in judicial administration, and Canada in entry regulation. The 
harshest regulatory environments are in the Republic of Congo 
(judicial administration), Haiti (entry), the Islamic Republic of Iran 
and the Syrian Arab Republic (fi nancial markets), Nigeria (trade), 
and the Philippines (bankruptcy).

Table 3.2 shows simple correlations between the regulation indi-
ces. The strongly positive correlations among all but the fi scal and 
labor indices suggest that regulation policy comes in “packages.” 
Judging from these correlations, we can distinguish three regulation 
categories: “product market,” which includes the entry, trade, fi nan-
cial markets, bankruptcy, and judicial administration indices; labor; 
and fi scal.14 The product-market regulation index is computed as the 
simple average of the scores of these components. We also compute 
an “overall” regulation index by averaging the scores of all seven 
indices. 

The arrangement of the regulation indices into these three groups 
receives additional statistical support from factor analysis. The fi rst 
three principal components obtained from factor analysis of the 
seven basic indices explain, respectively, 56 percent, 15 percent, and 
11 percent of their overall variance. These principal components 
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Table 3.1: Summary Statistics of Regulation Indices 
by Region 
Indicator No. obs. Mean Std. dev. Min Max

Africa      

Entry 16 0.59 0.18 0.24 0.95

Financial markets 16 0.52 0.11 0.33 0.70

Judicial 16 0.58 0.21 0.29 1.00

Trade 16 0.73 0.16 0.42 1.00

Labor 16 0.45 0.20 0.16 0.73

Fiscal  16 0.45 0.14 0.26 0.70

Bankruptcy 16 0.66 0.17 0.42 0.97

Product market 16 0.69 0.16 0.40 0.91

Overall 16 0.72 0.17 0.44 1.00

Governance 16 0.30 0.14 0.09 0.53

East Asia and Pacifi c      

Entry 6 0.41 0.16 0.22 0.68

Financial markets 6 0.38 0.07 0.26 0.46

Judicial 6 0.39 0.13 0.28 0.64

Trade 6 0.54 0.22 0.36 0.95

Labor 6 0.44 0.30 0.03 0.69

Fiscal 6 0.30 0.08 0.22 0.42

Bankruptcy 6 0.66 0.22 0.36 1.00

Product market 6 0.52 0.12 0.37 0.66

Overall 6 0.53 0.13 0.33 0.68

Governance 6 0.43 0.14 0.22 0.64

Latin America and the Caribbean    

Entry 21 0.53 0.20 0.22 1.00

Financial markets 21 0.42 0.18 0.10 0.79

Judicial 21 0.66 0.20 0.29 0.96

Trade 21 0.60 0.18 0.25 0.93

Labor 21 0.68 0.22 0.23 0.96

Fiscal 21 0.24 0.15 0.00 0.49

Bankruptcy 21 0.61 0.18 0.22 0.87

Product Market 21 0.62 0.15 0.38 1.00

Overall 21 0.67 0.15 0.38 0.92

Governance 21 0.36 0.16 0.00 0.69
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Indicator No. obs. Mean Std. dev. Min Max

OECD          

Entry 22 0.23 0.15 0.00 0.50

Financial markets 22 0.18 0.13 0.00 0.43

Judicial 22 0.14 0.11 0.00 0.39

Trade 22 0.12 0.07 0.00 0.29

Labor 22 0.47 0.26 0.00 1.00

Fiscal 22 0.71 0.18 0.27 1.00

Bankruptcy 22 0.31 0.22 0.00 0.89

Product market 22 0.16 0.13 0.00 0.38

Overall 22 0.30 0.18 0.00 0.58

Governance 22 0.85 0.14 0.45 1.00

Middle East and North Africa      

Entry 6 0.43 0.10 0.30 0.54

Financial markets 6 0.59 0.32 0.34 1.00

Judicial 6 0.53 0.15 0.39 0.80

Trade 6 0.85 0.10 0.67 0.95

Labor 6 0.56 0.11 0.39 0.70

Fiscal 6 0.66 0.11 0.50 0.81

Bankruptcy 6 0.57 0.12 0.44 0.77

Product market 6 0.66 0.10 0.56 0.82

Overall 6 0.77 0.09 0.67 0.91

Governance 6 0.39 0.08 0.30 0.50   

South Asia          

Entry 4 0.45 0.11 0.31 0.55

Financial markets 4 0.46 0.07 0.37 0.53

Judicial 4 0.43 0.18 0.18 0.59

Trade 4 0.81 0.15 0.58 0.92

Labor 4 0.44 0.07 0.35 0.52

Fiscal 4 0.40 0.17 0.15 0.56

Bankruptcy 4 0.47 0.19 0.19 0.63

Product market 4 0.58 0.07 0.50 0.66

Overall 4 0.60 0.06 0.52 0.66

Governance 4 0.30 0.13 0.18 0.42
Source: Authors’ calculations.
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  Financial Judicial
 Entry markets administration Trade  Bankruptcy Labor Fiscal Governance

Entry 1       
Financial markets 0.6471* 1      
Judicial Administration 0.6822* 0.5845* 1     
Trade  0.6684* 0.7512* 0.6131* 1    
Bankruptcy 0.5882* 0.4859* 0.5783* 0.5225* 1   
Labor 0.3836* 0.1073 0.4367* 0.1075 0.2985* 1  
Fiscal �0.4745* �0.2757* �0.5954* �0.4013* �0.4390* �0.1749 1 
Governance �0.7273* �0.6575* �0.7778* �0.8043* �0.6085* �0.2008 0.5294* 1
1st principle component 0.8690* 0.7748* 0.8685* 0.8160* 0.7575* 0.4166* �0.6398* �0.8536*
2nd principle component 0.019 �0.4261* 0.1676 �0.3927* 0.0725 0.8111* �0.1495 0.1578
3rd principle component 0.1234 0.2874* �0.0843 0.1079 �0.0441 0.3539* 0.7172* 0.0468

 Product 
 market Labor Fiscal Overall Governance 
Product market 1       
Labor 0.3170* 1      
Fiscal �0.5314* �0.1749 1     
Overall 0.9543* 0.5126* �0.3385* 1    
Governance �0.8687* �0.2008 0.5294* �0.7954* 1   
1st principle component 0.9838* 0.4166* �0.6398* 0.9357* �0.8536*   
2nd principle component �0.1393 0.8111* �0.1495 0.0153 0.1578   
3rd principle component 0.0847 0.3539* 0.7172* 0.3384* 0.0468 

Source: Authors’ calculations.
Note: * signifi cant at 5% 
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have a close one-to-one match with the indices resulting from the 
three categories. For the fi rst principal component, the fi ve product-
market regulation indices receive high and similar loadings, but not 
so the labor and fi scal regulation indices. For the second principal 
component, the labor regulation index receives the highest loading, 
while the other six indices get only low positive or negative weights. 
Analogously, the third principal component loads heavily only on 
the tax regulation index. The close connection between the princi-
pal components and our regulation categories is clearly demon-
strated by the pattern of correlation coeffi cients shown in table 
3.2.15

Figure 3.1 provides a regional comparison of the overall, product 
market, labor regulation, and fi scal indices. In addition, Figure 3.2 
depicts scatter plots of these indices against the (log) GDP per capita 
of all countries in the sample. It’s clear that labor, fi scal, and product-
market regulation indices behave differently from each other. Indeed, 
while there seems to be little relation between a country’s average 
income and the strength of labor regulation, the relationship is pos-
itive and signifi cant in the case of fi scal regulation and clearly nega-
tive in the case of product-market regulation. The overall regulation 
index is negatively related to per-capita GDP, which is not surprising 
given the large weight of product-market regulation in the overall 
index.

Regulation and governance

The effect of regulation on fi rm renewal and, ultimately, macroeco-
nomic performance is likely to depend on the institutional context 
in which regulation is enacted. It can be argued that countries with 
better government institutions create regulatory environments that 
try to improve business conditions rather than privilege a few inter-
est groups and to limit the potential abuses from economic and 
political powers. 

We use an index of “governance quality” in order to assess the 
quality of regulation itself and the general context that determines 
how regulation functions. We construct this index using measures 
from the International Country Risk Guide, which evaluates a coun-
try’s risk for international investment. Specifi cally, we average the 
values of indicators measuring the absence of corruption in the polit-
ical system, the prevalence of law and order, and the level of demo-
cratic accountability.16 To deal with endogeneity issues in the econo-
metric analysis, we choose measures taken in 1990, so that our index 
refl ects the “initial” governance level of the country.
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Figure 3.1: Regulation around the World
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MNA: Middle East and North Africa region; SAS: South Asia region.
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Figure 3.2: GDP per Capita vs. Regulation Indices
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Regulation and Macroeconomic Performance

Having described how the regulatory environment varies across coun-
tries, our objective for this section is to examine whether regulations 
have an impact on macroeconomic performance. Regulations are 
imposed for a variety of reasons. Offi cially, they are enacted to serve 
specifi c social purposes, from consumer health and safety to the protec-
tion of domestic employment. In reality, however, the imposition of 
regulation follows a more complex political economy process, where 
legitimate social goals are mixed with the objectives of particular inter-
est groups (see Djankov et al. 2002). Whatever their justifi cations and 
objectives, regulations are likely to have an impact beyond their area 
of control. Here we examine whether they have an aggregate effect, 
specifi cally on economic growth and volatility, thus providing a com-
prehensive yet succinct evaluation of macroeconomic performance.

In assessing the effect of the regulatory environment, it is impor-
tant to consider that the quality of regulation is profoundly affected 
by the institutional context in which it is imposed. Thus, the ultimate 
impact that regulation may have on macroeconomic performance is 
likely to be affected by the country’s level of institutional develop-
ment. In order to explore the interaction between institutional prog-
ress and regulatory environment, we extend the basic empirical 
analysis by allowing the effect of regulation to vary with a gover-
nance proxy, measured at the start of the period under study.

Our empirical analysis also considers the likely endogeneity of the 
regulatory environment. In particular, economic growth and volatility 
may shape to some extent the type and strength of regulation imposed 
in a country. For instance, governments of economies subject to exter-
nal shocks and associated volatility may want to impose labor con-
straints in an attempt to protect domestic employment. Also, stagnant 
economic growth may prompt governments to increase public infra-
structure spending, having to fi nance it with a heavier fi scal burden. 
Although the regulatory environment is likely to be affected by mac-
roeconomic performance, it is not clear in what direction and to what 
extent the infl uence will be felt. In order to identify the effect of regu-
lation on macroeconomic performance, we use instrumental variables 
that isolate the exogenous variation in regulation.

Sample and specifi cation

Our empirical methodology is based on cross-country regression 
analysis. We conducted separate regressions for each dependent vari-
able of interest, namely, economic growth and macroeconomic vola-
tility. In each case, we used as explanatory variables a measure of 



regulation and macroeconomic performance  81

regulation and a set of basic control variables. All variables included 
in the empirical exercises are briefl y presented below, except the 
regulation indices that were introduced in the previous section.

Our sample consists of 75 countries, including 22 developed and 
53 developing countries, of which 21 are in Latin America, 22 in 
Africa and the Middle East, and 10 in Asia. Country observations for 
each variable correspond to the years 1990–2003. We are constrained 
to this period because systematic and internationally comparable 
regulation measures have been broadly available only since 1990.

The dependent variables are defi ned as follows. As is standard in 
the literature, economic growth is measured as the average annual rate 
of per capita real GDP growth. Macroeconomic volatility is repre-
sented by the standard deviation of the output gap, obtained as the 
difference between actual and trend per capita real GDP. Trend output 
is estimated using the band-pass fi lter of Baxter and King (1999).

As described in the previous section, our explanatory variables of 
interest are indices that quantify a country’s regulatory burden. We 
consider, in turn, the overall regulation index and its three main 
components, that is, the product market, labor, and fi scal regulation 
indices. In an extension to the basic specifi cation, we interact the 
regulation index with a governance proxy, which as already noted, 
is constructed from information on experts’ perceptions reported by 
the International Country Risk Guide in 1990.  

The instrumental variables, used to isolate the exogenous varia-
tion in the regulation indices, are selected considering the recent 
literature on the determinants of the regulatory environment (see 
Botero et al. 2004 and Bolaky and Freund 2008). They are the initial 
level of per capita GDP, binary variables that denote legal origin 
(British, French, German, and Nordic), and proxies for the degree 
of Western infl uence based on the fraction of the population that 
speaks a major European language. The maintained hypothesis 
underlying our identifi cation strategy is that the legal origin and 
Western infl uence variables do not enter the list of growth determi-
nants, other than through their effect on regulation.17

Finally, the set of control variables for the growth regressions18 
consists of the initial level of per capita real GDP (to account for con-
vergence effects), the initial rate of secondary enrollment (as proxy for 
human capital investment), the initial ratio of private domestic credit 
to GDP (to account for fi nancial depth), and a Sub-Saharan dummy 
variable (to control for the particular conditions of civil confl ict, mis-
management, and disease affecting this region).19 The set of control 
variables for the volatility regressions represents exogenous causes of 
macroeconomic fl uctuations. They are the standard deviation of terms 
of trade shocks and the frequency of natural disasters affl icting the 
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country (droughts, earthquakes, fl oods, insect infestation, etc.). The 
set of controls for the growth and volatility regressions could be 
expanded, but in repeated robustness checks we fi nd that they don’t 
signifi cantly affect the results presented in the paper. 

Results and discussion

By way of illustration, we show scatter plots that represent the sim-
ple relationship between the regulation indices and, respectively, 
economic growth and macroeconomic volatility (see fi gures 3.3 and 
3.4). The graphs using overall regulation consistently suggest that 
more heavily regulated economies tend to experience lower eco-
nomic growth and higher volatility. Observations refl ecting poor 
macroeconomic performance and high overall regulatory burden 
belong mostly to developing countries, while developed economies 
tend to occupy the other end of the distribution. The negative link 
between macroeconomic performance and overall regulation seems 
to be mainly driven by its product market component. On the other 
hand, the connection with fi scal regulation appears to go in the 
opposite direction: more fi scally regulated economies show better 
performance, although the association is not very strong. The simple 
relationship between labor regulations and, respectively, growth and 
volatility appears to be quite weak. 

A more formal evaluation of the link between the regulation indi-
ces and the measures of macroeconomic performance requires mul-
tiple regression analysis, to which we now turn. The regression 
results are organized as follows. We fi rst present the results of a basic 
specifi cation where the regulation indices are taken as independent 
variables and their effects as unrelated to governance. Then, we 
allow for the effects of regulation on macro performance to vary 
with the quality of governance. Finally, keeping the regulation-gov-
ernance interaction, we further control for the likely endogeneity of 
the regulation indices through an instrumental variable procedure.

Tables 3.3 and 3.4 present the basic specifi cation results on eco-
nomic growth and macroeconomic volatility, respectively. The overall 
index of regulation has a negative and signifi cant association with 
economic growth, as does the product-market regulation index. On 
the other hand, the indices of fi scal and labor regulation have no sig-
nifi cant link with economic growth. The results on macroeconomic 
volatility are similar except regarding the effect of fi scal regulation. 
The overall and product-market regulation indices are positively 
related to volatility, whereas labor regulation seems unconnected with 
it. Conversely, stronger fi scal regulation appears to be linked to lower 
macroeconomic volatility. Whereas some of these initial results are 
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Figure 3.3: Growth of GDP per Capita vs. Regulation Indices
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Figure 3.4: Volatility of Output Gap vs. Regulation Indices
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Table 3.3: Economic Growth and Burden of Regulation: Basic Specifi cation, 1990–2003      
Estimation method: ordinary least squares

Dependent variable: Economic growth: Average annual growth rate of GDP per capita
                              Type of regulation index 

 Overall Product market Labor Fiscal
 [1] [2] [3] [4]

Regulation �2.8829 �3.8652 �0.6269 0.2002
  (index ranging from 0 to 1, higher meaning more regulated) �2.51 �2.82 �0.96 0.21

Control Variables:    

Initial GDP per capita �0.4878 �0.6815 �0.2136 �0.2452
  (in logs) �2.18 �2.75 �0.98 �1.09

Initial education 0.5290 0.4636 0.5397 0.5780
  (log of secondary enrollment rate in 1990) 1.24 1.17 1.13 1.13

Initial fi nancial depth 0.1972 0.1812 0.3006 0.3523
  (log of private domestic credit / GDP in 1990) 0.71 0.63 1.06 1.27

Sub-Saharan Africa dummy �1.7304 �1.8200 �1.7173 �1.6389
  (1 if country belongs to Sub-Saharan Africa and 0 otherwise) �3.62 �3.94 �3.06 �2.91

Constant 4.6315 6.7602 0.7900 0.2706
 2.70 3.22 0.48 0.18

Observations (N) 75 75 75 75
R-squared 0.34 0.36 0.28 0.34

Source: Authors’ calculations.
Note: The sample is 75 countries. Standard errors are robust to heteroscedasticity (Newey-West). t-statistics are presented below the corresponding 

coeffi cient. 
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Table 3.4: Macroeconomic Volatility and Burden of Regulation: Basic Specifi cation, 1990–2003      
Estimation method: ordinary least squares

Dependent variable: Macroeconomic Volatility: Standard deviation of the per capita GDP gap
            Type of regulation index 

 Overall Product market Labor Fiscal
 [1] [2] [3] [4]

Regulation 0.0144 0.0163 0.0022 �0.0092
  (index ranging from 0 to 1, higher meaning more regulated) 2.99 3.36 0.41 �1.81

Control Variables:    

Volatility of terms of trade shocks 0.0002 0.0001 0.0005 0.0004
  (standard deviation of annual terms of trade growth) 0.98 0.47 2.28 1.84

Natural Disasters 0.0021 0.0009 0.0014 �0.0013
  (average per million population, 1970–2004) 0.47 0.21 0.29 �0.28

Constant 0.0083 0.0093 0.0135 0.0200
 3.53 5.06 3.83 5.06

Observations (N) 75 75 75 75
R-squared 0.13 0.16 0.07 0.10

Source: Authors’ calculations.
Note: The sample is 75 countries. Standard errors are robust to heteroscedasticity (Newey-West). t-statistics are presented below the corresponding 

coeffi cient.
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strengthened in the richer regression specifi cations discussed next, 
others change radically: such is the case of the apparent irrelevance of 
labor regulations and the ambiguous role of fi scal regulations for 
macro economic performance.

Tables 3.5 and 3.6 present the estimation results when we allow for 
the effect of regulation on growth and volatility to vary with the qual-
ity of governance. In the case of economic growth, we add to the basic 
specifi cation, fi rst, the multiplication of the corresponding regulation 
index and the governance proxy and, second, the level of governance 
itself. We include the latter in order to avoid the possibility that the 
interaction term captures the direct effect of governance. The overall 
and product-market regulation indices all carry signifi cantly negative 
signs and their interaction terms with governance show a positive and 
signifi cant coeffi cient. Thus, the negative association of these regula-
tion indices with economic growth appears to be mitigated when the 
quality of governance rises. Indeed, the point estimates suggest that at 
the maximum level of the governance proxy (equal to one), the impacts 
of the overall and product-market regulation indices are nil (see the 
test results reported in the last row of the table).20 

The pattern of coeffi cient signs is the same in the case of labor 
regulations, that is, negative on the labor index and positive on the 
interaction term; however, they fail to be signifi cant. The case of fi scal 
regulation is different from the rest; in fact, the pattern of signs 
reverses completely: positive on the tax index and negative on the 
interaction term, indicating a potential positive relationship between 
growth and taxation particularly in countries with low institutional 
development. Finally, regarding the effect of governance, it may 
appear surprising that its level carries a negative coeffi cient. However, 
the net effect (which combines the direct and interaction effects) fails 
to be signifi cant for any country in the sample and any of the regula-
tion indices considered. We will come back to this issue below, as we 
analyze the causal impact of regulation and governance on growth.

We turn now to the results on macroeconomic volatility (see table 
3.6). Initially, we added to the basic specifi cation the interaction 
term and the level of governance, just as we did in the case of the 
growth regressions. Unfortunately, however, the three coeffi cients of 
interest (on the levels of both governance and regulation and on the 
interaction between the two) were not individually significant, 
although they were statistically signifi cant as a group.21 Given our 
focus on regulation, we decided to exclude the level of governance 
from the regression, being aware that the interpretation of the inter-
action term becomes less clear as it may partially proxy for the direct 
effect of governance.22 With this caveat in mind, we now present the 
results of the “restricted” interaction specifi cation. 
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Table 3.5: Economic Growth and Burden of Regulation: 
Governance Interactions, 1990–2003      
Estimation method: ordinary least squares 

Dependent variable: Economic growth: Average annual growth 
rate of GDP per capita 

 

 
 

Regulation 
  (index ranging from 0 to 1, higher meaning more regulated) 

Regulation-Initial Governance interaction 
  (Regulation index *Governance index in 1990) 

Initial Governance 
  (index ranging from 0 to 1, higher meaning better governance) 

Control Variables: 

Initial GDP per capita 
  (in logs) 

Initial education 
  (log of secondary enrollment rate in 1990) 

Initial fi nancial depth 
  (log of private domestic credit / GDP in 1990) 
   

Sub-Saharan Africa  
  dummy (1 if country belongs to Sub-Saharan Africa and 0 otherwise) 

Constant 
 

Observations (N) 
R-squared 
P-value of Ho: sum of 
  regulation coeffi cients = 0 

Source: Authors’ calculations.
Note: The sample is 75 countries. Standard errors are robust to heteroscedasticity 

(Newey-West). t-statistics are presented below the corresponding coeffi cient.
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                   Type of regulation index

Overall Product market Labor Fiscal
[1] [2] [3] [4]

�7.3997 �7.9946 �1.1390 2.4689
�2.79 �3.79 �0.62 1.72

7.7409 7.2765 1.2170 �4.8794
2.57 3.52 0.51 �1.70

�3.8355 �3.2259 0.1828 3.0474
�1.77 �1.97 0.08 1.65

   

�0.4757 �0.6315 �0.3599 �0.2799
�1.79 �2.47 �0.95 �0.86

0.4513 0.3601 0.5779 0.4794
1.11 0.93 1.08 0.95

0.2685 0.2636 0.3176 0.3572
1.01 0.97 1.07 1.30

�1.7369 �1.8114 �1.8826 �1.8892
�3.35 �3.54 �3.26 �3.36

7.2742 8.7779 1.6541 �0.2971
3.44 3.99 0.84 �0.14

75 75 75 75
0.42 0.45 0.29 0.33

0.80 0.64 0.93 0.23



90 Table 3.6: Macroeconomic Volatility and Burden of Regulation: Governance Interactions, 1990–2003      
Estimation method: ordinary least squares

Dependent variable: Macroeconomic volatility: Standard deviation of the per capita GDP gap
            Type of regulation index 

 Overall Product market Labor Fiscal
 [1] [2] [3] [4]

Regulation 0.0160 0.0156 0.0080 0.0084
  (index ranging from 0 to 1, higher meaning more regulated) 2.51 2.20 1.12 0.97

Governance-Regulation interaction �0.0067 0.0026 �0.0153 �0.0229
  (Regulation index * Governance index in 1990) �0.57 0.19 �1.71 �2.91
  (Gov. index ranges from 0 to 1, higher meaning better governance)    

Control Variables:    

Volatility of terms of trade shocks 0.0002 0.0001 0.0003 0.0002
  (standard deviation of annual terms of trade growth) 0.73 0.52 1.61 0.76

Natural disasters 0.0026 0.0006 0.0018 0.0014
  (average per million population, 1970–2004) 0.57 0.14 0.40 0.29

Constant 0.0092 0.0092 0.0150 0.0190
 3.61 4.92 4.07 5.04

Observations (N) 75 75 75 75
R-squared 0.14 0.16 0.10 0.17
P-value of Ho: sum of regulation coeffi cients = 0 0.28 0.06 0.31 0.00

Source: Authors’ calculationd.
Note: The sample is 75 countries. Standard errors are robust to heteroscedasticity (Newey-West). t-statistics are presented below the corresponding 

coeffi cient.
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The overall and product-market regulation indices carry positive 
and signifi cant coeffi cients, but their interaction terms with gover-
nance fail to be signifi cant. This indicates that product-market regu-
lations are related to macroeconomic volatility regardless of the 
governance level. The opposite occurs in the case of labor and fi scal 
regulations: the coeffi cients on their levels are not signifi cant, but 
those on their governance interaction term are negative and signifi -
cant. That is, when the quality of governance is suffi ciently high, 
heavier labor and fi scal regulation are related to lower volatility.

Tables 3.7 and 3.8 report the results when we both allow for the 
governance-regulation interaction and control for the likely endoge-
neity of the regulation indices. Given that now reverse causation is 
controlled for, the interpretation of the regression coeffi cients goes 
beyond the mere association between regulation and the indices of 
macroeconomic performance. The coeffi cients can now be inter-
preted as the effects of regulation changes on, respectively, economic 
growth and macroeconomic volatility. 

First, let’s discuss the results on economic growth. The overall 
and product-market regulation indices carry negative and signifi cant 
coeffi cients, while their respective governance interaction terms 
carry signifi cantly positive coeffi cients. Therefore, product-market 
regulations appear to have a growth-reducing impact that is miti-
gated and eventually cancelled as governance improves. Labor regu-
lation now appears relevant though detrimental for growth—its 
direct coeffi cient is signifi cantly negative and its governance interac-
tion approaches but does not reach statistical signifi cance. The 
instrumental variable regressions confi rm that, concerning growth 
effects, fi scal regulation is quite different from the rest. Its direct 
coeffi cient is signifi cantly positive, and that on its governance inter-
action term is negative and almost signifi cantly so. Heavier fi scal 
regulation seems to have a growth-improving effect especially in 
countries affected by poor governance; as the latter improves, the 
benefi cial growth effect disappears. Finally, the net effect of the (ini-
tial) level of governance on growth is confi rmed to be not signifi cant 
once the regulatory regime is controlled for. This does not mean that 
governance is irrelevant. Our results indicate that governance has a 
nuanced role for growth in that it mitigates some of regulation’s 
unintended negative effects on growth. Furthermore, a lighter regu-
latory burden may be another way through which better governance 
operates. 

Regarding macroeconomic volatility, the results obtained with the 
instrumental variable (IV) estimator are also somewhat similar to 
those under ordinary least squares (OLS). The overall and product-
market regulation indices carry signifi cantly positive coeffi cients, 
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Table 3.7: Economic Growth and Burden of Regulation: 
Accounting for Endogeneity and Governance Interactions, 
1990–2003 
Estimation method: two-stage least squares 

Dependent variable: Economic growth: Average annual growth rate 
of GDP per capita 

 
 
 

Regulation 
  (index ranging from 0 to 1, higher meaning more regulated) 

Governance-Regulation interaction 
  (Regulation index * Governance index in 1990) 

Governance 
  (index ranging from 0 to 1, higher meaning better governance) 

Control Variables: 

Initial GDP per capita 
  (in logs) 

Initial education 
  (log of secondary enrollment rate in 1990) 

Initial fi nancial depth 
  (log of private domestic credit / GDP in 1990) 

Sub-Saharan Africa dummy 
  (1 if country belongs to Sub-Saharan Africa and 0 otherwise) 

Constant 
 

Observations (N) 
R-squared 
R-squared 1st stage  
  (partial due to excluded instruments) 

Hansen’s J-test of overidentifying restrictions (p-value) 
P-value of Ho: sum of regulation plus regulation * governance coeffi cients = 0 

Source: Authors’ calculations.
Note: The sample is 75 countries. Standard errors are robust to heteroscedasticity 

(Newey-West). t-statistics are presented below the corresponding coeffi cient. 
Instruments for regulation and interaction: log of per capita GDP in 1990, binary 
variable of legal origin (British, French, German, Nordic), variables indicating fraction 
of population that speaks a major European language, and initial governance index.
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                       Type of regulation index

Overall Product market Labor Fiscal
[1] [2] [3] [4]

�10.0621 �11.3522 �10.8374 20.0050
�2.85 �2.97 �1.69 1.61

11.3118 10.6268 15.5534 �31.3114
1.91 2.13 1.36 �1.57

�6.0810 �4.5728 �9.8082 20.9252
�1.96 �1.64 �1.18 1.48

   

�0.4222 �0.8048 0.5582 �0.9811
�0.76 �1.39 0.54 �0.66

0.3611 0.2704 �0.3522 �0.6545
0.80 0.60 �0.41 �0.47

0.2644 0.2359 0.0625 0.2215
0.91 0.76 0.17 0.39

�1.6727 �1.9201 �2.1388 �4.6934
�2.37 �2.65 �2.71 �1.75

9.0004 12.3080 5.5580 0.6957
2.82 2.93 1.82 0.09

75 75 75 75
0.40 0.42 — —
0.49 0.34 0.51 0.20

0.59 0.82 0.67 0.83
0.73 0.84 0.38 0.23
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Table 3.8: Macroeconomic Volatility and Burden of Regulation: 
Accounting for Endogeneity and Governance Interactions, 
1990–2003      
Estimation method: two-stage least squares                

Dependent variable: Macroeconomic volatility: standard deviation 
of the per capita GDP gap 

 
 
 

Regulation 
  (index ranging from 0 to 1, higher meaning more regulated) 

Governance-Regulation interaction 
  (Regulation index * Governance index in 1990) 
  (Gov. index ranges from 0 to 1, higher meaning better governance) 

Control Variables: 

Volatility of terms of trade shocks 
  (standard deviation of annual terms of trade growth) 

Natural disasters 
  (average per million population, 1970–2004) 

Constant 
 

Observations (N) 
R-squared 
R-squared 1st stage (partial due to excluded instruments) 
Hansen’s J-test of overidentifying restrictions (p-value) 
P-value of Ho: sum of regulation plus regulation * governance coeffi cients = 0 

Source: Authors’ calculations.
Note: The sample is 75 countries. Standard errors are robust to heteroscedasticity 

(Newey-West). t-statistics are presented below the corresponding coeffi cient. 
Instruments for regulation and interaction: log of per capita GDP in 1990, binary 
variable of legal origin (British, French, German, Nordic), variables indicating fraction 
of population that speaks a major European language, and initial governance index.



regulation and macroeconomic performance  95

           

                         Type of regulation index

Overall Product market Labor Fiscal
[1] [2] [3] [4]

0.0197 0.0188 0.0130 0.0227
3.22 2.68 1.73 1.42

�0.0065 �0.0048 �0.0165 �0.0301
�0.50 �0.27 �1.76 �2.20

    

    

0.0001 0.0000 0.0003 0.0002
0.42 0.22 1.68 0.76

0.0028 0.0014 0.0021 0.0046
0.65 0.34 0.47 0.84

0.0075 0.0092 0.0126 0.0136
2.37 3.87 2.78 3.17

75 75 75 75
0.13 0.15 0.10 0.13
0.79 0.83 0.62 0.47
0.87 0.68 0.39 0.41
0.24 0.30 0.71 0.19
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while their governance interaction terms don’t seem to be signifi cant. 
Therefore, product-market regulation has a volatility-inducing effect 
that is not alleviated by governance (in contrast with the case of eco-
nomic growth). Concerning labor regulation, its direct coeffi cient is 
signifi cantly positive while that of its governance interaction term is 
signifi cantly negative. This result reveals that labor regulation is rele-
vant for macroeconomic volatility, as it turned out to be for economic 
growth—it induces volatility, but this detrimental effect is mitigated 
and eventually eliminated as governance improves. Regarding fi scal 
regulation, its direct coeffi cient is positive but falls short of statistical 
signifi cance, and the coeffi cient on its interaction term is signifi cantly 
negative. Heavier fi scal regulation, then, may induce some volatility 
but this effect seems to be alleviated by better governance. 

Next, we conduct some robustness checks on the IV results for 
growth and volatility. First, a possible concern is whether the results 
are sensitive to outlying observations. In order to address this con-
cern, we conduct a robust estimation procedure that limits the infl u-
ence of potential outliers. It consists of weighing the observations 
inversely to their corresponding projection error (each obtained 
from the regression that excludes the particular observation).23 For 
economic growth, the results are qualitatively similar to those pre-
sented in table 3.7. For macroeconomic volatility, the robust results 
are similar to those in table 3.8, except that fi scal regulations seem 
to have no effect on macro volatility for any level of governance. 

A second concern is whether the results are driven by the imputa-
tion procedure that allowed us to work with the 75-country sample. 
In order to dispel this doubt, we ran the IV regressions using only 
the samples of countries for which there was complete data. The 
sample size varies depending on the regulation index: 38 country 
observations for the overall index, 41 for the product-market regula-
tion index, 64 for the labor regulation index, and 50 for the fi scal 
regulation index. Despite the sharp reduction in sample size, the 
results are remarkably robust. For economic growth, the results are 
basically the same as with the 75-country sample. For macroeco-
nomic volatility, the results are qualitatively similar, except that fi s-
cal regulations appear to have no effect on volatility. 

A third concern refers to the selection of control variables. To 
address this concern, in the growth regression we include as addi-
tional explanatory variables the volume of international trade (as 
ratio to GDP), the average change in the terms of trade, and the 
average growth rate of the country’s trading partners. The results did 
not change in any meaningful way. In the volatility regression, we 
also include as regressors the volatility of trading partners’ growth 
rate and variables that could be regarded as jointly endogenous with 
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macroeconomic volatility, such as a proxy for real exchange mis-
alignment, the frequency of systemic banking crises, and the volatil-
ity of infl ation. Again, the results presented above remained qualita-
tively the same. In summary, then, the IV results that account for 
governance interactions are robust to outliers, samples, and control 
variables. The only noteworthy exception is that the effect of fi scal 
regulations on volatility turns out to be rather weak. 

How important are the regulation effects economically? Using the 
point estimates of the regression that accounts for governance inter-
actions and controls for joint endogeneity, we can perform some 
illustrative exercises. First, consider the growth effects of regulation. 
If a country’s product-market regulation index increased by one 
standard deviation of the cross-country sample (0.30), and its level 
of governance were equal to the world median (0.4), then its annual 
rate of per capita GDP growth would decrease by 1.84 percentage 
points. The detrimental effect of labor regulations is smaller but still 
important: If a country with the same level of governance were to 
increase its labor regulation index by one standard deviation (0.24), 
then its growth rate would drop by 1.11 percentage points. The 
opposite would happen if fi scal pressure were to increase: For the 
same country, a rise by one standard deviation of the fi scal regula-
tion index (0.24) would lead to an increase in the growth rate by 
1.81 percentage points. This might refl ect the expanded supply of 
productive public services resulting from a larger government size. 
The effect is of the same order of magnitude as that of product-
market regulations. In all cases, a decrease in the governance index 
expands the growth effect of changes in regulation: if the country 
experiencing the regulation change has a governance level in the 
25th percentile of the world distribution, the growth effect would be 
–2.2 percentage points for product-market regulation, –1.6 for labor 
regulation, and 2.8 for fi scal regulation.

Next, let’s consider the magnitude of the volatility effects. An 
increase in the product-market regulation index by one standard 
deviation would lead to a jump in macroeconomic volatility of 0.44 
basis points, the equivalent of 32 percent of the typical (median) 
volatility in the cross-country sample. The effect of a change in prod-
uct-market regulation is basically the same at any level of gover-
nance. On the other hand, governance does seem to matter for the 
magnitude of the volatility effect of labor regulations. In a country 
with a median level of governance, an increase in labor regulations 
by one standard deviation would lead to a rise in volatility equiva-
lent to 11 percent of world typical (median) volatility. If the country 
experiencing the rise in labor regulations had a governance level in 
the 25th percentile, its macroeconomic volatility would rise by 15 
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percent of the world median volatility. With high levels of gover-
nance, the effect of labor regulations on volatility would disappear. 

Concluding Remarks

Regulation is increasingly viewed as a key explanatory factor for the 
diversity of aggregate economic performance across countries. In this 
chapter we have provided an empirical assessment of the macroeco-
nomic impact of regulation in a large sample of industrial and devel-
oping economies. For this purpose, we have built a set of synthetic 
regulation indicators encompassing a broad array of regulatory 
dimensions relevant to fi rms’ economic activity: fi rm entry, trade, 
fi nance, contract enforcement, bankruptcy, labor, and taxation.

These synthetic regulation indicators allow us to characterize the 
stylized facts concerning regulation around the world. Two main 
fi ndings emerge in this regard. First, the burden of regulation shows 
considerable variation across countries, but in ways that appear sys-
tematically related to countries’ level of development. Fiscal regula-
tion is heaviest in rich countries, while in all other areas developing 
countries show the harshest regulatory environments. Second, the 
overall regulatory framework can be conveniently summarized by the 
extent of regulation in three major dimensions: fi scal, labor, and 
product market, where the latter encompasses the regulation of entry, 
trade, fi nancial markets, bankruptcy, and contract enforcement.

Using this summary representation of the regulatory environ-
ment, we have assessed empirically the impact of regulation on two 
key measures of aggregate performance, namely, the growth rate of 
GDP per capita and the volatility of the output gap. Our estimations 
take into account the fact that the quality of regulation is likely to 
vary considerably across countries, refl ecting primarily the progress 
of their overall institutional framework. In addition, we also control 
for the potential endogeneity of regulation, which could itself be 
driven in part by aggregate economic performance. This allows us 
to interpret our empirical results as refl ecting the causal impact of 
regulation on the macroeconomic variables of interest, rather than 
just mere association between the former and the latter.

Overall, our estimates suggest that increasing product-market 
and labor regulations tends to reduce average economic growth. 
Conversely, heavier fiscal regulation appears to lead to higher 
growth. Moreover, we fi nd that better governance tends to mitigate 
and even eliminate the impact of regulation on growth. Regarding 
macroeconomic volatility, our results indicate that increasing prod-
uct-market and labor regulation tend to induce higher volatility. 
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However, while better governance can dampen the volatility effect 
of labor regulation, it cannot alleviate the detrimental impact of 
product-market regulations. Fiscal regulations appear not to have a 
robust detrimental effect on macroeconomic volatility. 

In this chapter we have not explored the mechanisms through 
which the regulatory framework matters for macroeconomic perfor-
mance. Nevertheless, the received literature allows us to suggest that 
labor and, particularly, product-market regulations create rigidities 
that induce informality, distort the incentives for investment and 
innovation, introduce barriers to fi rm renewal, and constrain fi rms’ 
ability to accommodate and respond to shocks. Fiscal regulations in 
principle can have similar effects on fi rms. However, they can also 
generate the resources to both improve public services and infra-
structure and stabilize the economy against shocks.24 This implies a 
more nuanced role for taxation than for other regulations, particu-
larly in poor countries. 

Does the negative macroeconomic effect of most regulations 
imply that they should be eliminated altogether? As warned in the 
introduction, this chapter does not intend to assess the impact of 
regulation on social goals that could arguably be beyond the sphere 
of direct infl uence of economic growth—broad goals such as social 
equity and peace, or narrow ones such as worker safety, environ-
mental conservation, and civil security, which typically motivate 
specifi c regulations. Thus, our conclusions on the role of regulation 
must necessarily be weighed in a more comprehensive context before 
drawing defi nitive social welfare implications. At any rate, to the 
extent that economic growth and macroeconomic stability are also 
important goals, our fi ndings imply that streamlining regulation and 
strengthening governance in highly regulated countries could have a 
signifi cant payoff in terms of macroeconomic performance.
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ENTRY     
Variable name in 
corresponding 
database  
(name in our 
database) Scale Description Years Source 

Number of  Actual The number of different procedures that a start-up has to comply Survey Doing Business, The World Bank
procedures  number with in order to obtain a legal status, i.e. to start operating as a conducted Group; see Djankov, La Porta,
(db_entry_proc)  legal entity. The data cover (1) procedures that are always in 1999, Lopez-de-Silanes and Shleifer, “The
  required; (2) procedures that are generally required but that updated Regulation of Entry”, Quarterly
  can be avoided in exceptional cases or for exceptional types to 2003 Journal of Economics, 117, 1-37,
  of businesses.  Feb. 2002. http://rru.worldbank
    .org/doingbusiness

Number of  Actual Time recorded in calendar days. It is assumed that the minimum
days  number time required to fulfi ll a procedural requirement is one day.
(db_entry_days)  The variable measures the average duration estimated necessary 
  to complete a procedure. The fastest procedure (independent 
  of cost) is chosen. It is assumed that the entrepreneur com-
  pletes the procedure in the most effi cient way, ignoring the time 
  that the entrepreneur spends in information gathering.

Cost                     % GNI        Costs associated with starting-up a business, based on the texts
(db_entry_cost)  of the Company Law, the Commercial Code, or specifi c 
  regulations. If there are confl icting sources and the laws are 
  not completely clear, the most authoritative source is used. 
  If the sources have the same rank the source indicating the 
  most costly procedure is used. In the absence of express legal 
  fee schedules, a governmental offi cer’s estimate is taken as an 
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  offi cial source. If several sources have different estimates, the 
  median reported value is used. In the absence of government 
  offi cer’s estimates, estimates of incorporation lawyers are used 
  instead. If these differ, the median reported value is computed. 
  In all cases, the cost estimate excludes bribes.

Regulation            1               Existing regulations straightforward and applied uniformly to 1995– The Index of Economic Freedom, 
(ief_regulation) Very low all businesses; regulations not much of a burden for business; 2003 Heritage Foundation                        
  corruption nearly nonexistent. (annual) Based on: Economist Intelligence Unit, 
 2 Simple licensing procedures; existing regulations relatively  Country Commerce and Country 
 Low straightforward and applied uniformly most of the time, but  Report, 2001 and 2002, U.S. Depart-
  burdensome in some instances; corruption possible but rare  ment of State, Country Commercial 
 3 Complicated licensing procedure; regulations impose substantial  Guide 24 and Country Reports on 
 Moderate burden on business; existing regulations may be applied hap-  Economic Policy and Trade Practices 
  hazardly and in some instances are not even published by the  for 2000, Offi ce of the U.S. Trade 
  government; corruption may be present and poses minor burden  Representative, 2002 National Trade 
  on businesses  Estimate Report on Foreign Trade 
 4 Government-set production quotas and some state planning;  Barriers, and offi cial government pub-
 High major barriers to opening a business; complicated licensing  lications of each country.  
  process; very high fees; bribes sometimes necessary; corruption 
  present and burdensome; regulations impose a great burden   http://www.heritage.org/research/
  on business  features/index/index.html
 5 Government impedes the creation of new businesses; corruption
 Very high rampant; regulations applied randomly
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Variable name in 
corresponding 
database  
(name in our 
database) Scale Description Years Source  

Trade                      1        Weighted average tariff rate less than or equal to 4 percent. 1995– The Index of Economic Freedom,
(ief_trade) Very low  2003  Heritage Foundation
   (annual) Based on: The Economist Intelligence
 2 Weighted average tariff rate greater than 4 percent but less  Unit, Country Report and Country
 Low than or equal to 9 percent  Commerce, 2002; International Mon-
 3 Weighted average tariff rate greater than 9 percent but  etary Fund, Government Finance Sta-
 Moderate less than or equal to 14 percent  tistics Yearbook and International 
 4 Weighted average tariff rate greater than 14 percent but  Financial Statistics on CD–ROM, 
 High less than or equal to 19 percent  2002; Offi ce of the U.S. Trade Repre-
 5   sentative, 2002 National Trade Esti-
 Very high Weighted average tariff rate greater than 19 percent.  mate Report on Foreign Trade Barri-
    ers; U.S. Department of State, 
    Country Commercial Guide 3 and 
    Country Reports on Economic Policy 
    and Trade Practices for 2001 and 
    2002; World Bank, World Develop-
    ment Indicators 2002; World Trade 
    Organization, Trade Policy Reviews, 
    1995 to June 2001; and offi cial 
    government publications of each
    country. For all the European Union
    countries, the authors have based the 
    score on data reported by the World 
    Bank.
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i Hidden  0  to 10 No barriers other than published tariffs and quotas. 1995, Economic Freedom of the World,
import  (0= heavy  2000, The Fraser Institute                                          
barriers  regula-  and From Section:
(efw_bi)  tion)  2001 4 Freedom to Exchange with
ii Costs of   The combined effect of import tariffs, license fees, bank fees,   Foreigners B. Regulatory Trade
importing   and the time required for administrative red-tape raises costs of  Barriers
(efw_bii)  importing equipment by (10 = 10% or less; 0 = more than 50%).   Based on: World Economic Forum
  This component is based on survey responses to this question   (2001), Global Competitiveness
  obtained from the Global Competitiveness Report 2000.   Report 2001-2002 (Oxford: Oxford
    Univ. Press).
    http://www.freetheworld.com/release
    .html
     
FINANCIAL MARKETS     
iv. Avoidance  0  to 10 Data on credit-market controls and regulations were used to 1970– Economic Freedom of the World,
of interest rate  (0= heavy construct rating intervals. Countries with interest rates deter- 2000  The Fraser Institute                              
controls and  regula- mined by the market, stable monetary policy, and positive real (5-year) From Section:
regulations that  tion) deposit and lending rates received higher ratings. When interest and 5: Regulation of Credit, Labor, and
lead to negative   rates were determined primarily by market forces and the real 2001 Business
real interest rates                   rates were positive, countries were given a rating of 10. When  A. Credit Market Regulations
(efw_aiv)  interest rates were primarily market-determined but the real   Based on: International Monetary
  rates were sometimes slightly negative (less than 5%) or the   Fund, International Financial Statistics
  differential between the deposit and lending rates was large   Yearbook (various issues, as well as
  (8% or more), countries received a rating of 8. When the real   the monthly supplements)
  deposit or lending rate was persistently negative by a single-
  digit amount or the differential between them was regulated 
  by the government, countries were rated at 6. When the 
  deposit and lending rates were fi xed by the government and 
  the real rates were often negative by single-digit amounts, 
  countries were assigned a rating of 4. When the real deposit 
  or lending rate was persistently negative by a double-digit 
  amount, countries received a rating of 2. A zero rating was 
  assigned when the deposit and lending rates were fi xed by 
  the government and real rates were persistently negative by 
  double-digit amounts or hyperinfl ation had virtually 
  eliminated the credit market.



FINANCIAL MARKETS (continued)     
Variable name in 
corresponding 
database  
(name in our 
database) Scale Description Years Source 

v. Interest rate   Refl ects whether interest rate controls on bank deposits and/or  Based on data provided by the World
controls (efw_av)  loans are freely determined by the market.  Economic Forum Global Competitive-
    ness Report.

Banking and  1 Government involvement in the fi nancial sector negligible; very 1995– The Index of Economic Freedom,
fi nance  Very low few restrictions on foreign fi nancial institutions; banks may 2003 Heritage Foundation
(ief_banking)  engage in all types of fi nancial services (annual) 
 2 Government involvement in the fi nancial sector minimal; few  Based on: Economist Intelligence Unit,
 Low limits on foreign banks; country may maintain some limits on   Country Commerce, Country Profi le,
  fi nancial services; domestic bank formation may face some   and Country Report for 2001 and
  barriers  2002; U.S. Department of State, 
 3 Substantial government infl uence on banks; government owns  Country Commercial Guide 19 ; U.S. 
 Moderate or controls some banks; government controls credit; domestic  Department of State, Country Reports 
  bank formation may face signifi cant barriers  on Economic Policy and Trade Prac-
 4 Heavy government involvement in the fi nancial sector; banking  tices for 2001; and offi cial govern-
 High system in transition; banks tightly controlled by government;  ment publications of each country.
  possible corruption; domestic bank formation virtually
  nonexistent
 5 Financial institutions in chaos; banks operate on primitive basis;
 Very high most credit controlled by government and goes only to state-
  owned enterprises; corruption rampant
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JUDICIAL ADMINISTRATION    

Number of  Actual Number of procedures mandated by law or court regulation Survey Doing Business, The World Bank
procedures  number that demands interaction between the parties or between conducted  Group.
(db_contr_proc)  them and the judge or court offi cer. The questionnaire covers  in 1999, see Simeon Djankov, Rafael La Porta,
  the step-by-step evolution of a debt recovery case before  updated Florencio Lopez-de-Silanes, and
  local courts in the country’s most populous city.  to 2003 Andrei Shleifer, “Courts”, Quarterly 
    Journal of Economics, May 2003.

Bureaucracy  0 to 4 High points are given to countries where the bureaucracy has 1990– International Country Risk Guide -
Quality   the strength and expertise to govern without drastic changes 2000 PRS Group                                             
(icrg_bureau)  in policy or interruptions in government services.  Countries   http://www.prsgroup.com/icrg/icrg
  that lack the cushioning effect of a strong bureaucracy receive   .html
  low points because a change in government tends to be 
  traumatic in terms of policy formulation and day-to-day 
  administrative functions.  
     
FISCAL REGULATION     
Fiscal Burden                     Individual Income Tax Grading Scale 1995– The Index of Economic Freedom,
(ief_taxation) 1 Top income tax rate 0 percent. Marginal rate for the average 2003  The Heritage Foundation
 Very low taxpayer 0 percent. (annual) 
 2 Top income tax rate greater than 0 percent and less than or  Based on: Ernst & Young, 2002 The
 Low equal to 25 percent. Marginal rate for the average taxpayer   Global Executive and 2002 World-
  greater than 0 percent and less than or equal to 10 percent  wide Corporate Tax Guide; Interna-
 3 Top income tax rate greater than 25 percent and less than or  tional Monetary Fund Staff Country
 Moderate equal to 35 percent. Marginal rate for the average taxpayer   Report, Selected Issues and Statistical
  greater than 10 percent and less than or equal to 15 percent.  Appendix, 2000 to 2002; Economist 
    Intelligence Unit, Country Commerce, 
    Country Profi le, and Country Report 
    for 2001 and 2002; U.S. Department 
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Variable name in 
corresponding 
database  
(name in our 
database) Scale Description Years Source

 4 Top income tax rate greater than 35 percent and less than  of State, Country Commercial Guide 
 High or equal to 50 percent. Marginal rate for the average taxpayer  9 ; and offi cial government publica-
  greater than 15 percent and less than or equal to 20 percent.  tions of each country. Sources other 
 5 Top income tax rate greater than 50 percent. Marginal rate for  than Ernst & Young are noted in the 
 Very high the average taxpayer greater than 20 percent  text. For information on government 
  Corporate Tax Grading Scale  expenditures, the authors’ primary 
 1 Corporate tax rate less than or equal to 20 percent  sources were Organisation for 
 Very low   Economic Co-operation and Develop-
 2 Corporate tax rate greater than 20 percent and less than or  ment data (for member countries); 
 Low equal to 25 percent.  International Monetary Fund, Gov-
 3 Corporate tax rate greater than 25 percent and less than or  ernment Finance Statistics Yearbook 
 Moderate equal to 35 percent.  for 2001, and International Monetary 
 4 Corporate tax rate greater than 35 percent and less than or  Fund Staff Country Report, Selected 
 High equal to 45 percent.  Issues and Statistical Appendix, 2000 
 5 Corporate tax rate greater than 45 percent.  to 2002; Standard & Poor’s, Sover-
 Very high   eigns Ratings Analysis; Asian Devel-
  Government Expenditures Scale for Developed Countries  opment Bank, Key Indicators of 
 1 Less than or equal to 15 percent.  Developing Asian and Pacifi c Coun-
 Very low   tries 2001; African  Development 
 2 Greater than 15 percent but less than or equal to 25 percent  Bank, ADB Statistics Pocketbook 
 Low   2002; European Bank for Reconstruc-
 3 Greater than 25 percent but less than or equal to 35 percent  tion and Development,  Country 
 Moderate   Strategies; Inter-American
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 4 Greater than 35 percent but less than or equal to 45 percent  Development Bank; U.S. Department
 High   of State, Country Commercial Guide
 5 Greater than 45 percent  10 ; and offi cial government publica-
 Very high   tions of each country. Sources other
  Government Expenditures Scale for Developing Countries  than the OECD and the IMF are
 1 Less than or equal to 15 percent  noted in the text.
 Very low   
 2 Greater than 15 percent but less than or equal to 20 percent.
 Low   
 3 Greater than 20 percent but less than or equal to 25 percent
 Moderate   
 4 Greater than 25 percent but less than or equal to 30 percent
 High   
 5 Greater than 30 percent
 Very high   

Corporate tax %     %          Corporate tax rate. The above rates do not refl ect payroll taxes, 1997– Corporate Tax Rates Survey, KPMG,
(kpmg_tax)  social security taxes, net wealth taxes, turnover/sales taxes and  2003 Switzerland
  other taxes not levied on income.  (annual) 
  When 2 or more rates are reported, the highest number is chosen.  The survey (begun in 1993) currently 
    covers 68 countries, including the 30 
    member countries of the Organisation 
    for Economic Co-operation and 
    Development (OECD), and many 
    countries in the Asia Pacifi c and Latin 
    America regions. Local KPMG tax 
    offi ces from these countries have con-
    tributed to this survey.
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Variable name in 
corresponding 
database  
(name in our 
database) Scale Description Years Source

1D  Top  0 to 10 Average of 1.D.i. Top Marginal Income Tax Rate and 1.D.ii.  1970– Economic Freedom of the World,
marginal   Top Marginal Income and Payroll Tax Rate 2000  The Fraser Institute                                          
tax rate    (5-year) From Section:
(efw_d)  Countries with higher marginal tax rates that take effect at and 2001 1: Size of government
  lower income thresholds received lower ratings. The income   Based on: Price Waterhouse,
  threshold data were converted from local currency to 1982/1984   Individual Taxes: A Worldwide
  US dollars (using beginning-of-year exchange rates and the   Summary (various issues)
  US Consumer Price Index).  
     
LABOR     
fl exibility-of- 0 to 100, Availability of part-time and fi xed-term contracts Survey Doing Business, The World Bank     
hiring index   higher  conducted see Botero, Djankov, La Porta, Lopez-
(db_fl ex_hiring)  values  Working time requirements, including mandatory minimum in 1997, de-Silanes, and Shleifer, “The Regula-
 indicating  daily rest, maximum number of hours in a normal workweek, updated tion of Labor”, Working Paper 9756,
 more  premium for overtime work, restrictions on weekly holiday, to 2003 National Bureau of Economic
 rigid  mandatory payment for nonworking days, (which includes  Research, June 2003
 regulation days of annual leave with pay and paid time off for holidays),  

conditions-of- 0 to 100, and minimum wage legislation. The constitutional principles
employment  higher dealing with the minimum conditions of employment are
index  values also coded.
(db_cond_empl) indicating 
 more 
 rigid 
 regulation 



fl exibility-of- 0 to 100, Workers’ legal protections against dismissal, including grounds  Based on: NATLEX database (Inter-
fi ring index  higher for dismissal, procedures for dismissal (individual and collective),  national Labour Organization);
(db_fl ex_fi ring) values  notice period, and severance payment. The constitutional  Constitutions, available online on the
 indicating  principles dealing with protection against dismissal are also coded.  U.S. Law Library of Congress web-
 more    site; International Encyclopaedia for
 rigid    Labour Law and Industrial Relations,
 regulation   and Social Security Programs 
    Throughout the World. Legal advice 
    from leading local law fi rms was 
    solicited to confi rm accuracy in all 
    cases. Following the OECD Job Study 
    and the International Encyclopaedia 
    for Labour Law and Industrial Rela-
    tions, the areas subject to statutory 
    regulation in all countries were identi-
    fi ed. Those include hiring of workers, 
    conditions of employment, and fi ring 
    of workers. 

labor_fraser 0 to 10   Economic Freedom of the World, 
    The Fraser Institute                                           
    From Section:
    5 B: Labor maket regulations
    Minimum wage, hiring and fi ring 
    restrictions, unionization, unemploy-
    ment benefi ts, use of conscription.
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BANKRUPTCY
Variable name in 
corresponding 
database  
(name in our 
database) Scale Description Years Source

Goals-of- 0 to 100 The measure documents the success in reaching the three goals 2003 Doing Business, The World Bank 
Insolvency Index        of insolvency, as stated in Hart (1999). It is calculated as the  see Djankov, Simeon, Oliver Hart,
(db_close_insolv)  simple average of the cost of insolvency (rescaled from 0 to 100,   Tatiana Nenova, and Andrei Shleifer,
  where higher scores indicate less cost), time of insolvency   “Effi ciency in Bankruptcy”, working
  (rescaled from 0 to 100, where higher scores indicate less time),   paper, Department of Economics,
  the observance of absolute priority of claims, and the effi cient   Harvard University, July 2003.
  outcome achieved. A score 100 on the index means perfect 
  effi ciency.  

Cost Measure  % Cost is defi ned as the cost of the entire bankruptcy process, 2003
(db_close_cost)  including court costs, insolvency practitioners’ costs, the cost 
  of independent assessors, lawyers, accountants, etc. In all 
  cases, the cost estimate excludes bribes. The cost fi gures are 
  averages of the estimates in a multiple-choice question, where 
  the respondents choose among the following options: 0–2 
  percent, 3–5 percent, 6–10 percent, 11–25 percent, 26–50 
  percent, and more than 50 percent of the insolvency estate value.  

Court-Powers  0 to 100 The measure documents the degree to which the court drives 2003
Index   insolvency proceedings. It is an average of three indicators:
(db_close_court)  whether the court appoints and replaces the insolvency admin-
  istrator with no restrictions imposed by law, whether the 
  reports of the administrator are accessible only to the court 
  and not creditors, and whether the court decides on the 
  adoption of the rehabilitation plan. The index is scaled from 
  0 to 100, where higher values indicate more court involvement 
  in the insolvency process.   



111

GOVERNANCE     
Corruption               0 to 6        This is an assessment of corruption within the political system.  1990 International Country Risk Guide,
(icrg_corrup)  The most common form of corruption met directly by business   PRS Group
  is fi nancial corruption in the form of demands for special 
  payments and bribes connected with import and export licenses, 
  exchange controls, tax assessments, police protection, or loans. 
  Although our measure takes such corruption into account, it is 
  more concerned with actual or potential corruption in the form 
  of excessive patronage, nepotism, job reservations, ‘favor-for-
  favors’, secret party funding, and suspiciously close ties between 
  politics and business.  

Law and Order        0 to 6       The Law sub-component is an assessment of the strength and
(icrg_laworder)   impartiality of the legal system, while the Order sub-component 
  is an assessment of popular observance of the law.  Thus, a 
  country can enjoy a high rating – 3 – in terms of its judicial 
  system, but a low rating  – 1 – if it suffers from a very high crime 
  rate of if the law is routinely ignored without effective sanction.

Democratic  0 to 6 Measure of the government’s responsiveness to the people. The
Accountability                        score depends on the type of regime: Alternating Democracy,
(icrg_account)  Dominated Democracy, De-facto One-party State, or De-jure 
  One-party State. Higher points are given to Alternating 
  Democracies (see ICRG for details).
     
Index on Regulatory Burden     
Components  Method  

ENTRY    
TRADE We apply the following standardization formula to each component described above:   
FINANCIAL MARKETS (Xi–Xmin)/ (Xmax–Xmin) if higher values indicate heavier regulation and   
CONTRACT ENFORCEMENT (Xmax–Xi)/ (Xmax–Xmin) if lower values indicate heavier regulation.   
BANKRUPTCY Therefore, all values are distributed between 0 and 1, with higher values denoting heavier regulation. 
LABOR REGULATION Next we take the simple average of the components in each category to get the corresponding partial indicator. 
FISCAL BURDEN The overall index on regulatory burden is the simple average of the partial indicators.
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Notes

1.  Crafts (2006) also surveys evidence on the impact of regulation on 
productivity performance. Guasch and Hahn (1999) review quantitative 
estimates of the costs and benefi ts of various forms of regulation in develop-
ing countries.

2.  In contrast, Griffi th and Harrison (2004) fi nd that the impact of prod-
uct market competition on aggregate productivity growth is less robust: the 
effect is positive only when the cross-country variation is taken into consid-
eration, and negative when the estimates are computed using the within-
country variation. 

3.  For instance, Klapper et al. (2004) fi nd that certain regulations, such 
as entry and exit barriers, have negative effects on fi rm entry, whereas oth-
ers, like investors’ rights regulations, have positive effects.

4.  See for instance De Soto (1989).
5.  Jalilian, Kirkpatrick, and Parker (2007) present a related approach, 

regressing growth on measures of the quality of regulation, and comparing 
the results with those obtained when the regressions include instead mea-
sures of the quality of governance. They conclude that regulatory quality 
has a bigger growth impact.

6.  See Djankov et al. (2002).
7.  Some regulations have also “indirect” effects on fi rm dynamics. For 

instance, Berkowitz and White (2004) fi nd that personal bankruptcy laws 
play an important role in small fi rms’ access to credit in the United States.

8.  The macroeconomic effects of regulation may also depend on the qual-
ity of state governance and on the productive structure of the economy. As 
explained below, governance turns out to be an important determinant of 
the effects of regulation and, therefore, the governance-regulation interac-
tion is a prominent topic of this chapter. On the other hand, the productive 
structure of the economy is not a signifi cantly infl uential factor for the 
effects of regulation. In a series of exercises (not presented in the chapter but 
available on request), we tested the signifi cance of the interaction between 
the regulatory measures and the share of agricultural production to GDP (as 
proxy for a production structure based on primary activities). We almost 
never found it to be statistically signifi cant in the regressions for either aver-
age growth or growth volatility. Although business regulations are more 
likely to affect modern activities (such as industry and services) directly, the 
links between the latter and traditional activities are suffi ciently strong that 
regulations that affect the modern sector of the economy will also impact 
on the rest. 

9.  We do not consider here the heterogeneity of regulation within coun-
tries. This can be important in some cases, such as the added burden of local 
taxation in federal systems. At present, however, very few data sources pro-



regulation and macroeconomic performance  113

vide information on regulation at the regional level. One of these sources is 
the Investment Climate Survey of The World Bank, which records data on 
investment climate and activities of over 86,000 fi rms in 110 countries.

10.  See, for instance, Bolaky and Freund (2004).
11.  From a total of 22 indicators, 13 have between 0 and 5 percent miss-

ing observations, 5 between 5 and 25 percent, and 4 between 25 and 45 
percent. If we were to use only the countries with complete information for 
the 22 indicators, the sample would consist of 38 countries, that is, half the 
potential sample size. 

12.  For fi lling in the gaps, we used the impute command in STATA. It 
estimates the missing values in a given variable by running a linear regres-
sion of this variable on the other variables in the same category and then 
substituting the regression-predicted values for the missing ones. Only vari-
ables in the same category (say, entry barriers) are used so that the resulting 
indicator is not linked by construction to the other categories (say, trade or 
fi nancial regulations).

13.  See, for instance, Claessens and Klapper (2005).
14.  We take the term “product-market” regulations from Nicoletti et al. 

(2000). However, our index includes measures of fi nancial market and 
bankruptcy regulations, which are absent from their measure. We include 
them in this category because of their statistical affi nity with the other com-
ponents.

15.  Other studies, such as Nicoletti et al. (2000) or Klapper et al. (2004) 
also use factor analysis to decompose regulation measures, and they further 
replace the indices with their principal components in the regressions. We 
decided to use the indices themselves in the regression analysis because of 
their strong and clear correlation with the principal components and because 
of the greater ease in interpreting their estimated effects.

16.  See annex 3.1 for a more detailed description of these components.
17.  This hypothesis has been widely used in the empirical growth litera-

ture, and hence we view it as fairly uncontroversial. Note that other indirect 
effects of legal origin might accrue through initial GDP per capita, fi nancial 
depth, and governance, which enter the growth regression as control vari-
ables. This strengthens the case for the exclusion restrictions described in 
the text.

18.  Because the empirical growth equation relates the change in per 
capita GDP to a set of variables including the initial level of per capita GDP, 
it can also be viewed as an equation describing the time path of the latter 
variable, which can be solved to express the long-run level of per capita 
income in terms of regulation and other variables. In line with the growth 
literature, however, we opt for interpreting the equation as a growth equa-
tion subject to an initial condition.

19.  The “Africa dummy” has a long tradition in empirical growth stud-
ies; see, for example, Easterly and Levine (1997).
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20.  Note that the impact of regulation under the highest level of gover-
nance quality is given by the sum of the coeffi cients in the fi rst two rows of 
the tables.

21.  These results are not presented in the current tables but are available 
upon request. 

22.  In a different context, Ravallion (1997) follows a similar approach. 
The statistical basis for excluding the level of governance is its lack of sig-
nifi cance in the full specifi cation. However, on the same basis, any of the 
three variables of interest could have been omitted. 

23.  This is the “robust regression” procedure in STATA. These results 
are not presented in the paper but are available upon request.

24.  See Galí (1994), Fatás and Mihov (2001), and Andrés, Doménech, 
and Fatás (2008).
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Regulation and Microeconomic 
Dynamics

Norman V. Loayza, Ana María Oviedo, and 
Luis Servén

Introduction 

This chapter concentrates on the dynamics of fi rm renewal and 
resource reallocation as the mechanism through which microeco-
nomic regulations affect economic performance. Specifi cally, the 
chapter studies the relationship between regulatory burden and labor 
productivity growth at the sectoral level. To deepen the analysis, the 
chapter fi rst examines the connecting links of this relationship, pro-
posing fi rm turnover as the mechanism through which the regulatory 
burden affects fi rms’ productivity growth. For these purposes, the 
chapter uses manufacturing productivity and fi rm-turnover data for 
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Studies Program. We thank Koichi Kume and Tomoko Wada for excellent 
research assistance. We are very grateful to Raphael Bergoeing, Marcela 
Eslava, Alejandro Micco, John Haltiwanger, Claudio Raddatz, Andrea 
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However, they bear no responsibility for any errors. The views expressed 
herein are those of the authors and do not necessarily represent those of The 
World Bank, its executive directors, or the countries they represent.
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12 countries (seven OECD and fi ve Latin American) disaggregated at 
the level of 13 major manufacturing sectors. The data are obtained 
from a recently assembled, and largely unexplored, cross-country 
fi rm-level database encompassing both industrial and developing 
economies (Haltiwanger, Scarpetta, and Schweiger 2008). 

Why is this important? The effects of microeconomic regulation 
on aggregate economic performance have attracted renewed atten-
tion in policy debates. Intricate regulation and its arbitrary enforce-
ment are singled out from among the key obstacles to growth in 
developing countries (World Bank 2005). Similarly, excessive regula-
tion has likewise been blamed by many observers for Europe’s lag-
ging performance vis-à-vis the United States (Nicoletti and Scarpetta 
2003). Conversely, the recent global crisis has prompted some ana-
lysts and policy makers to question the optimality of deregulation 
reforms, calling for stronger government intervention in the econ-
omy. In this context, this chapter offers an evaluation of microeco-
nomic regulations from the perspective of fi rm renewal and resource 
reallocation. 

A growing literature has been concerned with the impact of regu-
lation and deregulation on aggregate growth in a cross-country set-
ting.1 Koedijk and Kremers (1996) find a negative association 
between measures of product market regulation and GDP growth 
among 11 European countries. They also fi nd that labor regulations 
have no signifi cant association with growth performance. Dutz and 
Hayri (2000) apply extreme-bounds analysis to estimate the contri-
bution to growth of a variety of (mostly subjective) regulation and 
competition indicators in a sample of industrial and developing 
countries. They fi nd signifi cant effects of measures of antitrust policy 
and the average age of large fi rms (taken as proxy for entry and exit 
barriers). 

In contrast, Card and Freeman (2002) fail to fi nd any signifi cant 
association between subjective measures of economic regulation and 
growth performance in a panel regression covering OECD countries 
over 1970–99. More recently, however, Loayza, Oviedo, and Servén 
(2009) explore the growth impact of synthetic indicators of product-
market, labor market, and fi scal regulation, using a large cross-
country sample that includes not only developed but also developing 
countries. On the whole, they show that product-market and labor 
regulations deter per capita GDP growth while fi scal regulation has 
an ambiguous effect. Furthermore, they also fi nd that the adverse 
growth impact of regulation is exacerbated under conditions of poor 
governance.

While these studies summarize the empirical relation between 
regulation and aggregate growth performance, they are not directly 
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informative about the mechanisms at work. Conceptually, there are 
several channels through which regulation may affect aggregate per-
formance (see, for example, Griffi th and Harrison 2004). First, reg-
ulation affects the allocation of resources across fi rms and sectors 
with different productivity levels, thus impacting on overall effi -
ciency. Second, regulation also affects the level of productivity of 
existing fi rms, by changing their incentives to reduce slack and uti-
lize factors more or less intensely. And third, regulation has an 
impact on fi rms’ incentives to innovate and introduce new products 
and processes, and hence on the pace of expansion of the techno-
logical frontier.

The analytical literature has devoted particular attention to the 
allocative mechanism, the Schumpeterian process of external restruc-
turing whereby market selection reallocates resources from low-effi -
ciency to high-effi ciency fi rms, through contraction and exit of the 
former, and expansion and new entry by the latter. Regulatory bar-
riers that disrupt this “creative destruction” process cause a deterio-
ration in aggregate economic performance by allowing low-produc-
tivity activities to survive too long and discouraging the adoption of 
new high-productivity activities (Caballero and Hammour 1998). 

In turn, the theoretical literature offers confl icting predictions 
regarding the effect of deregulation on the incentives to innovate. On 
the one hand, the reduction in rents resulting from increased market 
contestability may discourage the introduction of new products and 
processes. On the other hand, incumbent fi rms may face an increased 
incentive to innovate in order to escape the pressure of competition 
(Aghion et al. 2005). Thus, the net effect of regulation on innovation 
is ambiguous on conceptual grounds, and can be determined only 
empirically.

In this chapter, we assess the role of fi rm dynamics as the mecha-
nism linking regulation and growth using disaggregated manufac-
turing data for a set of OECD and Latin American countries. The 
results are new and interesting. We fi rst fi nd that productivity grows 
faster in countries where fi rm turnover is more active. Moreover, we 
fi nd that the reallocation-related components of productivity growth 
(commonly labeled “between” and “net entry”) exhibit the most 
signifi cant connection with turnover. Then we turn to the question 
as to whether regulations affect fi rm turnover. For this purpose, fi rm 
turnover rates at the sectoral level are regressed on (country-specifi c) 
labor, product-market, and taxation regulation measures and their 
corresponding interaction with “normal” turnover (that is, turnover 
in the United States, as the benchmark country).2 We fi nd that in 
countries where labor and product-market regulations are more bur-
densome, turnover rates are correspondingly lower on average. Fur-
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thermore, this slackening effect appears to be more relevant for sec-
tors characterized by lower normal turnover rates. In contrast to the 
results on labor and product-market regulations, countries with 
stronger taxation show higher fi rm turnover. Although at fi rst this 
may seem a surprising result, it may be explained by the observation 
that tax-fi nanced public goods and services can indeed facilitate fi rm 
renewal. 

After providing support for the transmission mechanism based on 
fi rm dynamics (from regulation to turnover, and from turnover to 
productivity growth), the chapter turns to its basic objective—di-
rectly assessing the connection between regulation and productivity 
growth. It does so by using the same cross-country sectoral database 
as used in the preliminary exercises but by employing a different 
econometric methodology. This is a variation of the difference-in-
difference procedure, designed to eliminate unobserved country-
specifi c and sector-specifi c effects. Since the regulation measures 
vary only across countries, their impact on labor productivity growth 
could not be estimated after removing country-specifi c effects, unless 
an additional identifi cation assumption was used. For this purpose, 
we follow a Rajan-Zingales type of approach, with a twist: identifi -
cation is obtained by assuming that regulations have a stronger 
impact on labor productivity growth in sectors that normally require 
higher turnover. 

We fi nd that labor and product-market regulations have a negative 
effect on labor productivity growth. The adverse effect is stronger on 
the components of productivity growth that refl ect reallocation of 
resources between fi rms than on the component that captures pro-
ductivity growth within fi rms. Conversely, fi scal taxation appears to 
be benefi cial for fi rms’ labor productivity growth, surely mirroring 
both the positive relationship between taxation and fi rm turnover 
and the benefi cial productivity effect of public goods and services.

The chapter is closely related to other recent attempts to shed 
light on the link between regulation and aggregate performance. 
Griffith and Harrison (2004) study product-market regulatory 
reform, but rather than fi rm turnover, they stress instead the role of 
markup variations. Their implicit assumption is that regulatory 
reforms impact on performance only through their effect on the 
degree of competition among fi rms, as captured by markup levels. 
Their empirical tests, using data from OECD countries, yield mixed 
results: decreased regulation does lead to lower markups, but these 
in turn seem to be associated with lower, rather than higher, levels 
and growth rates of productivity and R&D effort. Moreover, in 
many cases, they fi nd that regulatory variables appear to have an 
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independent effect on aggregate performance, above and beyond the 
effect occurring through the markup.

Other papers focus instead on the Schumpeterian mechanism of 
fi rm entry and exit, as we do here. Klapper, Laeven, and Rajan 
(2006) assess the effects of regulation on fi rm entry using fi rm-level 
data for developed and transition European countries. On the whole, 
they fi nd that regulation deters entry and also hampers industry-
level productivity growth. Cincera and Galgau (2005) are likewise 
concerned with fi rm entry and exit. They assess the impact of (sub-
jective) product-market regulation measures on entry and exit rates 
by sector in nine OECD countries, and also examine the effect of 
entry and exit on sector-wise productivity. On the whole, their results 
indicate that product market deregulation increases entry and exit 
rates, while these in turn have a (weakly) positive impact on the 
growth of output and labor productivity. 

This chapter expands this literature in several dimensions. First, 
unlike most previous studies, which have focused on selected OECD 
economies, we consider both industrial and Latin American coun-
tries. Second, rather than confi ning the analysis to product-market 
regulation alone, which is the concern of the recent literature, we 
consider three different kinds of regulations: those affecting the 
product market, those affecting the labor market, and fi scal regula-
tions. Third, we distinguish among the various components of 
observed productivity growth—i.e., those due to entry, exit, reallo-
cation among incumbent fi rms, and productivity growth within 
incumbent fi rms—to assess whether they are affected in different 
ways by regulation.

The rest of the chapter is organized as follows. The next section 
provides a description of the business regulation measures used in 
the analysis and their behavior in our sample of Latin American and 
industrial countries. Similarly, the following section introduces the 
new data set on fi rm dynamics and productivity growth and describes 
its basic patterns in the sample of countries. This is followed by a 
section that lays out the main analytical questions, presents the esti-
mation strategy, and discusses the results. The fi nal section concludes 
the discussion.

Business Regulation across Countries

To begin our assessment of regulation and productivity, we make a 
static comparison of the severity of business regulation in the sample 
of countries that we later use in our regression analysis.3 We use the 
regulation indices presented in Loayza, Oviedo, and Servén (2009), 
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which combine de jure and de facto measures of regulation in seven 
areas of business operations: entry, fi nancial markets, labor regula-
tion, judicial quality, ease of trade, ease of closing a business, and 
fi scal burden (taxation and spending), thus accounting for the prac-
tical restrictions and complications brought about by certain rules.4 
Each index measures the intensity of the regulatory system on a scale 
from 0 to 1 (1 representing the lightest regulation).5 

We also construct a composite regulation index that includes 
product-market and labor regulations. This is the simple average of 
individual regulation indicators in the six areas excluding fi scal bur-
den. This composite index summarizes regulation in the areas for 
which the rankings across countries are highly correlated, suggesting 
that governments treat them similarly.6 The index of fi scal burden 
measures direct taxation—that is, the maximum tax rate applied to 
individuals and businesses—and fi scal spending. For ease of com-
parison, we split our sample countries by level of development into 
two groups: Latin America and OECD countries.

Figure 4.1 presents each regulation index by country and region. 
The Latin American sample shows substantially higher product-
market and labor regulations than does the OECD sample. On the 
other hand, taxation is signifi cantly higher in the OECD sample. 

0

0.2

0.4

0.6

0.8

Latin American countries OECD countries

entry financial judicial trade bankruptcy labor taxation

Figure 4.1: Regulation Indices, Average per Region

Source: Indices from Loayza, Oviedo, and Servén (2009). 
Note: The scale of the original indices is inverted so that all indices take values from 

0 to 1, where 1 represents the highest regulation (i.e., the most stringent).
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Firm Dynamics and Labor Productivity Growth

Our main source of fi rm dynamics and labor productivity data is the 
harmonized data set collected by Bartelsman, Haltiwanger, and Scar-
petta (2004), and later updated by Haltiwanger, Scarpetta, and Sch-
weiger (2008). This data set has two parts: the fi rst part provides 
demographic data, such as the number and total employment of 
entrants, continuers, and exiting fi rms by (ISIC two-digit) industry, 
size class, and year. The second part reports the fi ve-year labor pro-
ductivity average (level and) growth rate by (ISIC two-digit) industry 
and year, together with the labor productivity growth decomposition 
into the contribution of entering, continuing, and exiting fi rms com-
puted following Foster, Haltiwanger, and Krizan (2001), and Griliches 
and Regev (1995), that we describe in more detail below.7 For most 
countries, the data cover roughly the period from the mid-1980s to 
the mid-1990s.8 Our sample includes all countries available in both 
datasets, resulting in 12 countries (fi ve Latin American and seven 
OECD countries) and 13 manufacturing two-digit sectors.9 In order 
to control for variations in fi rm dynamics and productivity due to 
cyclical factors, throughout the chapter we use the (time) average val-
ues over the period over which data are available for each country.

Firm entry, exit, and turnover

Numerous studies have documented the high degree of heterogene-
ity in fi rm-level productivity as well as the intensive reallocation of 
resources across fi rms in industrial countries (see, for example, 
Dunne et al. 1989, Bartelsman and Doms 2000). All fi nd an active 
pace of reallocation in both the United States and Europe. For 
instance, Bartelsman et al. (2003) report that, on average, close to 
20 percent of fi rms enter and exit the market every year in 10 OECD 
countries. In addition, productivity varies greatly across fi rms, even 
within narrowly defi ned industries (see Foster et al. 2001). A few 
studies have also looked at fi rm dynamics in developing countries 
and have found, perhaps surprisingly, that reallocation and produc-
tivity dynamics are in fact similar to those observed in industrial 
countries (see, for instance, Roberts and Tybout 1996). 

Figure 4.2 depicts turnover rates for manufacturing sectors in our 
Latin American and OECD sample over various periods, depending 
on the country (see annex 4.1). To control for fi rm size, throughout 
this chapter we use fi rm turnover weighted by employment.10 From 
the fi gure, it is not evident that the turnover rates in Latin America 
are very different from the rest of the countries (except perhaps the 
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Republic of Korea). However, if we look at average turnover rates 
across the two country groups, the OECD sample exhibits a slightly 
higher average turnover than the Latin American sample.

Labor productivity growth

A natural question that arises from observing fi rm dynamics concerns 
the implications of having a more or less rapid turnover of fi rms on 
productivity gains at the fi rm and industry level. Indeed, a large num-
ber of fi rms leaving and entering the market each year is not per se a 
desirable outcome; it only becomes so if, as a result of this process, 
the fi rms that stay in the market experience productivity gains, if not 
in the short run, at least in the medium to long term.11 

In this chapter we look at total labor productivity growth, divided 
into three “components” following the identity proposed by Grili-
ches and Regev (1995):

 

(1)

Figure 4.2: Firm Turnover in Latin America and OECD 
Countries
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Note: For a list of countries and their 3-letter codes, please see annex 5.1. 
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where P is productivity at the industry level, pi is productivity at the 
fi rm level, and θi is the share of fi rm i in the industry (in terms of 
output). The fi rst term in the decomposition represents the “within” 
contribution to productivity growth, that is, the amount of produc-
tivity growth coming from productivity increments within continu-
ing fi rms (due, for instance, to technological progress). The remain-
ing terms in the decomposition capture the reallocation of resources: 
the second term is the “between” contribution, or the addition to 
productivity coming from reallocation of resources from less pro-
ductive to more productive fi rms; and the last two terms represent 
the “net entry” contribution, or the portion of productivity growth 
coming from the entry and exit of fi rms in the industry. The upper 
bar over each variable represents the average value between the base 
and end years (fi ve years in this case).

Empirically, it is important to keep in mind that the characteris-
tics of available data affect the interpretation of this decomposition 
of productivity growth. The reason is that even within fi rms there is 
reallocation going on—across products, processes, and projects. 
However, such reallocation is typically unobservable. As a result, 
empirical applications of the productivity decomposition in (1)—or 
other similar decompositions—may understate the true role of 
resource reallocation for productivity growth. 

With this caveat in mind, Figure 4.3 depicts the total growth rate 
of labor productivity and the respective within, between, and net 
entry components.12 It is clear that average labor productivity growth 
is higher in the OECD sample than in the Latin American sample, 
although countries like Colombia and Argentina have experienced 
growth rates similar to those of Finland, the United Kingdom, or the 
Netherlands over the period. However, we should note again that the 
time coverage of the data is quite limited, so that the numbers for 
each country are not strictly comparable, if only for the different 
years they cover.13 In addition, measured surges in labor productivity 
could in fact refl ect temporary changes in utilization in response to 
shocks, rather than actual productivity gains (see, for instance, Basu, 
Fernald, and Kimball 2004), especially in the presence of adjustment 
costs. This should be the case particularly in countries where regula-
tory barriers to adjustment add to the natural adjustment costs. 

Regulation, Microeconomic Dynamics, and 
Labor Productivity Growth

Having described both the regulatory environment and the charac-
teristics of fi rm dynamics and productivity in our sample, we now 
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turn to the impact of regulation on productivity growth perfor-
mance. As a preliminary step, however, we examine the connecting 
links of this relationship. That is, we fi rst study the link between 
labor productivity growth and fi rm turnover, and then the relation-
ship between fi rm turnover and the regulatory burden. Our empiri-
cal methodology is based on cross-country, cross-sector regression 
analysis.14 Let’s start with the link between productivity and turn-
over, for which we estimate the following regression:

 (2)

where yi,c is labor productivity growth in country c and industry i, 
p0c,i is the labor productivity level in the initial period of the sample, 
and turnoverc,i is the (log) fi rm turnover rate in the same country and 
industry. We include sector fi xed effects (Ii) to control for the indus-
trial composition of each country, and we also cluster error terms by 
country to allow for within-country error correlation. 

Table 4.1 reports the results of this regression for total labor pro-
ductivity growth and for each of its components as the dependent 

Figure 4.3: Labor Productivity Growth Rate Decomposition 
in Manufacturing

�5

0

5

10

w
ei

gh
te

d 
L

P 
gr

ow
th

 r
at

e

ARG BRA CHL COL VEN FIN FRA GBR KOR NLD PRT USA

within contribution

Latin American countries OECD countries

net entry contribution between contribution

Source: Authors’ calculations.
Note: The productivity decomposition shown is calculated following Griliches and 
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variable. We fi nd that higher fi rm turnover is positively associated 
with a higher labor productivity growth rate, and more importantly, 
we fi nd that the positive effect comes almost exclusively from the 
entry and exit of fi rms, and to a lesser extent from the reallocation 
between continuing fi rms. Figure 4.4 also depicts a scatter plot of 
regression (2).

We now examine the effect of regulation on fi rm turnover. This is 
the second connecting link in the relationship between regulation 
and productivity. It establishes the impact of regulation on produc-
tivity through fi rm entry and exit, and reallocation from contracting 
to expanding fi rms. We estimate the following regression:

 

 (3)

where turnoverc,i is the (log) employment-weighted fi rm turnover 
rate in country c and industry i, Rc is the regulation index in country 
c, growthsdc is the standard deviation of the GDP growth rate over 
the respective period in country c, and totgrsdc is the standard devi-
ation of the terms-of-trade growth rate over the respective period in 
country c. We allow errors to be correlated within countries, and 
therefore we cluster them at the country level. To diminish the poten-
tial infl uence of outliers on the estimates, we employ weighted least 
squares estimation that is robust to the presence of outliers.15 

 In equation 3,  we interact regulation with the average (log) 
employment-weighted turnover rate in the corresponding industry in 
the United States in order to obtain the sectoral effect. Hence,  the 
coeffi cient β1 gives us the average (country) effect of regulation, 
 whereas β2 tells us whether (or not) the effect of regulation is stronger 
in sectors that have a naturally high fi rm turnover. That is,  we calcu-
late both the absolute and relative effects of regulation on turnover. 

Table 4.2 presents the results of the estimation of equation (3) for 
fi rm turnover. Columns 1–7 include one single regulation index per 
specifi cation, looking in turn at the effect of regulation in each of the 
seven areas on fi rm turnover. Column 8 includes both the composite 
regulation index and the fi scal burden (taxation) index. As described 
above, each regulation index is included alone and interacted with 
the turnover rate in the corresponding sector in the United States.

The fi rst thing to notice is that across all specifi cations, the signs 
of the average effects are negative for six of the regulation indices, 
and positive only for fi scal burden. The results are statistically sig-
nifi cant for all regulation indices, except bankruptcy regulation. 
Although at fi rst the effect of the fi scal burden can appear surprising, 
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Estimation method: weighted least squares (robust to outliers)
Sector fi xed effects were included (coeffi cients not reported)
                             
 [1] [2] [3] [4] [5] [6]
Dependent variable Labor productivity Within Between Net entry Entry Exit
 growth component component component component component

Firm Dynamics     
Turnover 1.813** 0.969 0.093** 0.636*** 0.012 �0.623**
  (employment- [0.708] [0.561] [0.042] [0.193] [0.094] [0.233]
  weighted, in logs) 

Control variable    

Initial labor productivity  �0.232 �0.227 0.051*** �0.085 �0.012 0.100 
  (in logs) [0.173] [0.139] [0.016] [0.057] [0.044] [0.060] 
Observations 150 150 150 150 150 150 

Source: Authors’ calculations.
Note: The sample is 12 countries, 13 sectors (see annex 4.1 for the complete list 

of countries and sectors). Numbers in brackets are the corresponding robust 
standard errors. Errors are clustered by country.  

 * signifi cant at 10% 

 ** signifi cant at 5%

 *** signifi cant at 1%. 
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it may be explained by the observation that tax-fi nanced public 
goods and services can indeed facilitate fi rm renewal.

Second, the coeffi cients of the term interacting regulation and 
turnover in the United States are positive and signifi cant for all reg-
ulation indices, except bankruptcy and fi scal burden. As explained 
before, this coeffi cient can be interpreted as a relative effect, that is, 
it indicates in which sectors regulation has a stronger impact. The 
fact that all (statistically signifi cant) coeffi cients turn out to be posi-
tive suggests that regulation actually affects sectors that have natu-
rally low turnover rates relatively more. This is plausible, for instance, 
for sectors that have naturally low turnover because their activity 
has high sunk costs, and stringent regulation amounts to increased 
costs for entrants, thus discouraging fi rm entry, and keeping incum-
bent fi rms in the sector longer than they would otherwise remain.

In order to assess the combined effect of regulation (both absolute 
and relative) on turnover, we perform a simple exercise. We evaluate 
the combined effect at the lowest, average, and highest turnover rates 
(equal to 0.08, 1.13, and 2.01) in the United States for each regula-
tion index. This amounts to the sum of the fi rst coeffi cient and the 
product of the second coeffi cient and the corresponding turnover 
rate. We fi nd that this combined effect remains negative at the aver-
age U.S. turnover for all regulation indices (except fi scal). For instance, 
using the coeffi cients presented in column 8, at the average turnover, 

Figure 4.4: Labor Productivity Growth and Firm Turnover
12 countries and 13 manufacturing sectors

Source: Authors’ calculations.
Note: Controlling for initial labor productivity and sector dummies. Errors clus-

tered by country. Robust to outliers.
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Table 4.2: Firm Turnover and Regulation  
Estimation Method: weighted least squares (robust to outliers) 
Sector fi xed effects were included (coeffi cients not reported)
Dependent variable: Turnover (sum of employment for entry and exit divided 
by total employment, in logs)

Regulations [1] [2] 

Entry �1.936***   
   (Entry regulation index) [0.563]  
Entry-United States turnover interaction 0.798***  
   (Entry index � turnover, by sector) [0.179]  
Finance  �1.166*** 
   (Finance regulation index)  [0.337]
Finance-United States turnover interaction  0.715*** 
   (Finance index � turnover, by sector)  [0.161] 
Judicial   
   (Judicial regulation index)   
Judicial-United States turnover interaction   
   (Judicial index � turnover, by sector)   
Trade   
   (Trade regulation index)   
Trade-United States turnover interaction   
   (Trade index � turnover, by sector)   
Bankruptcy   
   (Bankruptcy regulation index)   
Bankruptcy-United States turnover interaction   
   (Bankruptcy index � turnover, by sector)   
Labor   
   (Labor regulation index)   
Labor-United States turnover interaction   
   (Labor index � turnover, by sector)   
Taxation   
   (Taxation regulation index)   
Taxation-United States turnover interaction   
   (Taxation index � turnover, by sector)    
Composite index   
  (average of entry, fi nance, judicial, trade,    
    bankruptcy, and labor regulation indices)   
Composite-United States turnover interaction   
  (Composite index � turnover, by sector)   

Control Variables   

GDP growth �0.058** �0.061 
(standard deviation, constant,  [0.025] [0.039] 
period 1985–2000)
Terms of Trade growth 0.045*** 0.036** 
  (standard deviation, period 1985–2000) [0.011] [0.015] 
Observations (N) 140 140 

Source: Authors’ calculations.
Note: The sample is 11 countries (United States excluded), and 13 sectors (see 

annex 4.1 for the complete list of countries and sectors). Numbers in brackets are 
the corresponding robust standard errors. Errors are clustered by country.    

 * signifi cant at 10%; ** signifi cant at 5%; *** signifi cant at 1%.   
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[3] [4] [5] [6] [7] [8]

 
   
     

    

�2.426***    
[0.356]   
0.533***    

[0.135]    
 �1.366**     
 [0.447]  
 0.516***     
 [0.102]   
  �0.482   
  [0.424] 
  0.286   
  [0.172] 
   �0.737***    
   [0.133]  
   0.313*    
   [0.170]  
    1.138* 0.865**
    [0.552] [0.350] 
    �0.370 �0.030     
    [0.259] [0.195]    
     �2.217***
     [0.403]
      
     0.703**
     [0.243]

     

0.031 �0.013 �0.056 �0.049 �0.016 0.021    
[0.020] [0.037] [0.037] [0.034] [0.051] [0.029]    

0.068*** 0.047*** 0.029* 0.031** 0.038*** 0.071***
[0.010] [0.009] [0.014] [0.013] [0.009] [0.008] 

140 140 140 140 140 140
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the marginal effect of composite regulation index is –1.43, which 
implies that if, for example, the composite regulation index were to 
increase by one standard deviation, there would be a 29-percent 
decrease in fi rm turnover. For the industry with the highest turnover 
in the United States, a one-standard-deviation increase in the com-
posite index would imply a 16-percent decrease in turnover, whereas 
for the industry with the lowest turnover, this increase in the compos-
ite index would reduce turnover by 43 percent. Using also column 8, 
we can estimate the impact of an increase in fi scal taxation. Since the 
coeffi cient on its interaction with U.S. turnover is not statistically 
signifi cant, the effect of fi scal taxation is constant for all sectors. 
Then, a one-standard-deviation increase in fi scal taxation would lead 
to a jump in turnover rates of 19 percent. 

Finally, we turn to our basic objective, namely, to measure the 
total impact of regulation on productivity growth. We do so by esti-
mating a reduced form equation of a similar form to the difference-
in-difference Rajan-Zingales methodology, designed to eliminate 
unobserved country- and industry-specifi c effects. Since regulation 
varies only by country, their impact cannot be estimated once we 
control for country unobserved effects, unless an additional identi-
fi cation assumption is used. For this purpose, we modify slightly the 
Rajan-Zingales method, since we assume that regulations will have 
a stronger impact on labor productivity growth in sectors that are 
normally subject to higher turnover rates. Hence, we estimate the 
following equation:
 

(4)

where yi,c is the labor productivity growth rate, α1 and α2 are sector 
and country effects, p0c,i is the initial labor productivity level, and 
turnoverUS,i is the turnover rate in the United States in the corre-
sponding sector. We conduct separate regressions for the growth rate 
of labor productivity, and its “within,” “between,” and “net entry” 
components. To diminish the potential infl uence of outliers on the 
estimates, we employ weighted least squares estimation that is robust 
to the presence of outliers.16

Next, table 4.3 presents the results of the estimations of the reduced 
form equation (4) using total labor productivity growth as the depen-
dent variable. We fi nd that the effects of regulation on total labor 
productivity growth are negative for the regulation indices related to 
labor and product markets (but not statistically signifi cant for bank-
ruptcy and labor regulation). These results are consistent with the 
notion that regulatory burden can hamper economic effi ciency by 
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reducing the incentives for conducting R&D, adopting new tech-
nologies, creating new fi rms with improved production processes, 
and letting fi rms leave the market if they become obsolete and their 
costs rise above those of competing fi rms.17 Conversely, fi scal taxa-
tion carries a positive coeffi cient, indicating a benefi cial impact for 
fi rms’ labor productivity growth. This result refl ects the positive rela-
tionship between taxation and fi rm turnover and, more generally, the 
benefi cial productivity effect of public goods and services.

To have a better idea of the magnitude of the effect, we perform 
a similar exercise as before. We evaluate the effect on total produc-
tivity growth of a one-standard-deviation increase in composite 
regulation index at the average turnover rate in the United States. 
This increase implies a reduction of 0.71 percentage points in total 
labor productivity growth. An analogous increase in fi scal taxation 
would lead to an improvement of 0.47 percentage points in produc-
tivity growth. 

How important is the mechanism based on fi rm dynamics? We 
can use the estimated effects of the composite index for illustration. 
For this purpose, we need to estimate the fraction of the calculated 
reduction in productivity growth that can be attributed to the fi rm 
dynamics channel. As stated earlier, a one-standard-deviation 
increase in composite regulation index, evaluated at the average U.S. 
turnover rate, is associated with a 29-percent decrease in turnover. 
If we multiply this reduction in turnover times the coeffi cient obtained 
in column 1 of table 4.1 (1.813), we obtain the change in total pro-
ductivity growth coming from a change in turnover. We fi nd that a 
29-percent decrease in turnover is associated with a reduction in 
productivity growth of 0.52 percentage points. This represents 73 
percent of the total change estimated with the reduced form. In 
short, we fi nd that the fi rm dynamics channel explains a large frac-
tion of the estimated change in productivity growth coming from a 
change to regulation.

Finally, we look at the results of the estimations using each com-
ponent of labor productivity growth (within, between, net entry, and 
the latter also split between entry and exit) as the dependent variable 
(tables 4.4–4.6). Although the statistical signifi cance of some regula-
tion coeffi cients is not as high as it is in the total productivity growth 
regression, we still fi nd a few interesting results. 

First, for the within-firm component of labor productivity 
growth, we fi nd that contract enforcement and trade regulations 
have a negative impact (again, this is relatively stronger in sectors 
with higher natural turnover), whereas fi scal burden has a positive 
effect. As in the case of turnover, it is possible that in some countries 
the combination of fi scal spending and taxation has a positive 
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Table 4.3: Labor Productivity and Regulation  
Estimation method: weighted least squares (robust to outliers) 
Country and sector fi xed effects were included 
(coeffi cients not reported)   
Dependent variable: Labor productivity growth 

Regulations [1] [2] 

Entry �4.165***  
   (Entry index � turnover   [1.547] 
   in the United States, by sector)
Finance  �5.149*** 
   (Finance index � turnover    [1.484] 
   in the United States, by sector)
Judicial   
   (Judicial index � turnover    
   in the United States, by sector)
Trade   
   (Trade index � turnover    
   in the United States, by sector)
Bankruptcy   
   (Bankruptcy index � turnover     
   in the United States, by sector)
Labor   
   (Labor index � turnover     
   in the United States, by sector)
Taxation   
   (Taxation index � turnover    
   in the United States, by sector)
Composite index   
   (Composite index � turnover    
   in the United States, by sector)

Control Variable   

Initial labor productivity  �1.679** �1.507** 
  (in logs) [0.682] [0.670] 
Observations (N) 151 151 

Source: Authors’ calculations.
Note: The sample is 12 countries and 13 sectors (see annex 4.1 for the complete list 

of countries and sectors). Numbers in brackets are the corresponding robust 
standard errors.    

 * signifi cant at 10%
 ** signifi cant at 5%
 *** signifi cant at 1%.   
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[3] [4] [5] [6] [7] [8]

  

�4.078***  
[1.109] 

 �3.852***     
 [0.986] 

  �1.226 
  [0.891] 

   �0.750   
   [0.883] 

    3.039*** 2.164*
    [1.050] [1.209] 

     �3.526**      
     [1.349]

�1.947*** �1.598** �1.268** �1.325** �1.282** �1.893***
[0.607] [0.650] [0.632] [0.646] [0.571] [0.606] 

151 151 151 151 151 151
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Table 4.4: Within Component of Labor Productivity 
and Regulation  
Estimation method: weighted least squares (robust to outliers) 
Country and sector fi xed effects were included 
(coeffi cients not reported)   
Dependent variable: Within component 

Regulation [1] [2] 

Entry index �1.359
    (Entry index � turnover  [0.994] 
    in the United States, by sector)
Finance index  �1.299 
    (Finance index � turnover  [0.983] 
    in the United States, by sector)
Judicial index   
    (Judicial index � turnover   
    in the United States, by sector)
Trade index   
    (Trade index � turnover   
    in the United States, by sector)
Bankruptcy index   
    (Bankruptcy index � turnover   
    in the United States, by sector)
Labor index   
    (Labor index � turnover   
    in the United States, by sector)
Taxation index   
    (Taxation index � turnover   
    in the United States, by sector)
Composite index   
    (Composite index � turnover
    in the United States, by sector)   

Control variable   

Initial labor productivity  �0.196 �0.234 
   (in logs) [0.438] [0.444] 

Observations (N) 151 151 

Source: Authors’ calculations.
Note: The sample is 12 countries and 13 sectors (see annex 4.1 for the complete list 

of countries and sectors). Numbers in brackets are the corresponding robust 
standard errors.  

 * signifi cant at 10% 

 ** signifi cant at 5%

 *** signifi cant at 1%  
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[3] [4] [5] [6] [7] [8]

 
  

�2.686***     
[0.814]    

 �1.349**    
 [0.660]     

  �0.507     
  [0.629] 

   �0.533   
   [0.592]   

    1.917** 1.445*
    [0.806] [0.863] 

     �0.923     

     [0.963]   

�0.708 �0.198 �0.180 �0.166 �0.355 �0.317 
[0.446] [0.435] [0.446] [0.433] [0.438] [0.432] 

151 151 151 151 151 151 



140 loayza, oviedo, and servén

Table 4.5: Between Component of Labor Productivity 
and Regulation  
Estimation method: weighted least squares (robust to outliers) 
Country and sector fi xed effects were included 
(coeffi cients not reported)   
Dependent variable: Between component 

Regulations [1] [2] 

Entry �1.097***  
    (Entry index � turnover [0.400] 
    in the United States, by sector)
Finance  �1.415*** 
    (Finance index � turnover  [0.403] 
    in the United States, by sector)
Judicial   
    (Judicial index � turnover   
    in the United States, by sector)
Trade   
    (Trade index � turnover   
    in the United States, by sector)
Bankruptcy   
    (Bankruptcy index � turnover   
    in the United States, by sector)
Labor   
    (Labor index � turnover   
    in the United States, by sector)
Taxation   
    (Taxation index � turnover   
    in the United States, by sector)
Composite   
   (Composite index � turnover   
   in the United States, by sector)

Control variable   

Initial labor productivity  �0.763*** �0.563*** 
  (in logs) [0.176] [0.182] 

Observations (N) 151 151 

Source: Authors’ calculations.
Note: The sample is 12 countries and 13 sectors (see annex 4.1 for the complete list 

of countries and sectors). Numbers in brackets are the corresponding robust 
standard errors.    

 * signifi cant at 10% 

 ** signifi cant at 5%

 *** signifi cant at 1%
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[3] [4] [5] [6] [7] [8]

    

�0.363   
[0.357]   

 �0.424   
 [0.277]   

  0.106   
  [0.268]   

   �0.576**       
   [0.241]  

    �0.361 �0.470    
    [0.348] [0.372] 

     �0.810*
     [0.415]

�0.806*** �0.765*** �0.757*** �0.770*** �0.748*** �0.778***
[0.195] [0.183] [0.190] [0.176] [0.189] [0.186]

151 151 151 151 151 151
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Table 4.6: Net Entry Component of Labor Productivity 
and Regulation  
Estimation method: weighted least squares (robust to outliers) 
Country and sector fi xed effects were included 
(coeffi cients not reported)   
Dependent variable: Net entry component 

Regulations [1] [2] 

Entry 1.313**   
    (Entry index � turnover [0.565] 
    in the United States, by sector)
Finance  1.539*** 
    (Finance index � turnover  [0.557] 
    in the United States, by sector)
Judicial   
    (Judicial index � turnover   
    in the United States, by sector)
Trade   
    (Trade index � turnover   
    in the United States, by sector)
Bankruptcy   
    (Bankruptcy index � turnover   
    in the United States, by sector)
Labor   
    (Labor index � turnover   
    in the United States, by sector)
Taxation   
    (Taxation index � turnover   
    in the United States, by sector)
Composite   
    (Composite index � turnover   
    in the United States, by sector)

Control variable   

Initial labor productivity  �0.709*** �0.694*** 
   (in logs) [0.249] [0.251] 

Observations (N) 151 151 

Source: Authors’ calculations.
Note: The sample is 12 countries and 13 sectors (see annex 4.1 for the complete list 

of countries and sectors). Numbers in brackets are the corresponding robust 
standard errors.  

 * signifi cant at 10% 

 ** signifi cant at 5%

 *** signifi cant at 1%
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[3] [4] [5] [6] [7] [8]

  
   

0.737  
[0.485]    

 0.183   
 [0.389]   

  �0.120    
  [0.362]   

   0.675* 
   [0.342] 

    �0.412 �0.326    
    [0.475] [0.520] 

     0.975*
     [0.580]

�0.851*** �0.926*** �0.915*** �0.872*** �0.913*** �0.723***
[0.265] [0.256] [0.256] [0.250] [0.258] [0.260] 

151 151 151 151 151 151 
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impact on productivity growth through the provision of public 
goods and services.

Second, we fi nd that entry, fi nancial, and labor regulations have 
a statistically signifi cant effect on the productivity growth associated 
with reallocation between continuing fi rms and from the entry and 
exit of fi rms; however, these regulations seem to have different effects 
on each one of these components. Namely, they appear to reduce 
productivity growth among continuing firms that are shifting 
resources between each other, while they increase productivity 
growth among entering and exiting fi rms. 

Going further into detail in this result, we have also estimated the 
regressions using the entry and exit components separately as depen-
dent variables.18 In both regressions the coeffi cients of all regulation 
indices except fi scal burden are positive. They are statistically sig-
nifi cant in the case of entering fi rms for all product market regula-
tions, except bankruptcy, plus labor regulation. For exiting fi rms, 
fi nancial, trade, and bankruptcy regulations have statistically sig-
nifi cant coeffi cients. 

These results are plausible in a scenario in which high entry bar-
riers (due to entry regulations, lack of access to fi nance, and high 
hiring and fi ring costs) act as a “fi lter” for fi rms that wish to enter 
the industry but whose initial productivity is below average, as well 
as for fi rms that do not have suffi cient information about their pro-
ductivity. Because the risk of failure for these fi rms is higher, they 
may decide not to enter the industry when costs are high, whereas 
fi rms whose productivity is higher may be in a better position to 
afford the entry cost. Likewise, some fi rms with productivity below 
average might be prematurely selected out of the market in the pres-
ence of stringent regulations (as these may translate into higher oper-
ating costs), leading to the observation of higher productivity growth 
among exiting fi rms in countries with more stringent regulations. 

Conclusion

The macroeconomic impact of microeconomic regulation has 
attracted renewed interest in the academic and policy debate. Recent 
empirical studies have examined the effects of regulatory barriers—
particularly those in the product market—on the growth rates of 
output and productivity at the aggregate level, mostly across indus-
trial countries.

This chapter focuses on the Schumpeterian mechanism linking 
regulation and labor productivity growth. For this purpose, it com-
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bines two recently assembled databases: a cross-country dataset on 
regulatory indicators and a dataset on fi rm dynamics and productiv-
ity for a sample of both industrial and developing economies. Much 
of the analytical literature points toward the dynamics of fi rm entry 
and exit—i.e., the Schumpeterian process of creative destruction—as 
the main channel through which microeconomic regulatory barriers 
affect aggregate economic performance. The chapter offers an 
empirical evaluation of this view, assessing both the impact of regu-
lation on labor productivity growth and the connecting links in this 
relationship, fi rst relating regulation to fi rm turnover and then ana-
lyzing the effects of fi rm turnover on productivity growth. In con-
trast with most of the preceding literature, which has focused on the 
effects of product-market regulation in industrial countries, here we 
examine a variety of regulatory dimensions and consider both OECD 
and Latin American countries. 

The chapter fi rst observes that countries where fi rm turnover is 
more active exhibit faster productivity growth. Moreover, it fi nds 
that the reallocation-related components of productivity growth 
exhibit the most signifi cant connection with turnover. Then, the 
chapter turns to the connection between regulation and fi rm dynam-
ics, fi nding that in countries where labor and product-market regula-
tions are more burdensome, fi rm turnover rates are correspondingly 
lower on average. However, in contrast to the results on labor and 
product-market regulations, countries with stronger taxation show 
higher fi rm turnover. This may suggest that tax-fi nanced public 
goods and services can indeed facilitate fi rm renewal. 

Having provided support for the transmission mechanism based 
on fi rm dynamics (from regulation to turnover, and from turnover 
to productivity growth), the chapter analyzes the relationship 
between regulation and productivity growth directly. It fi nds that 
labor and product-market regulations have a negative effect on labor 
productivity growth. The adverse effect is stronger on the compo-
nents of productivity growth that refl ect reallocation of resources 
between fi rms than it is on the component that captures productivity 
growth within fi rms. On the other hand, the net effect of higher 
taxation and related revenues appears to be an increase in fi rms’ 
labor productivity growth, likely refl ecting the positive relationship 
between taxation and fi rm turnover and, more generally, the benefi -
cial effect of public goods and services.
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Annex 4.1: Sample of Countries and Sectors 
I. Countries (12)  
      Period covered 

Country Turnover   Labor productivity

Argentina 1996–2001 1995–2001
Brazil 1997–2000 2001
Chile 1980–98 1985–99
Colombia 1983–97 1987–98
Finland 1989–97 2000–02
France 1989–97 1990–95
Korea, Rep. of 1988 1988 & 1993
Netherlands 1993–95 1992–2001
Portugal 1983–98 1991–94 & 2000
United Kingdom 1982–98 1985–92 & 2000–01
United States 1989–91 & 1994–96 1992 & 1997
Venezuela, R. B. de 1996–98 1999

II. Sectors (13)  

Food and beverages 
Textiles 
Wood 
Paper 
Chemicals and fuel 
Rubber and plastics 
Other non–metallic minerals
Basic metals
Fabricated metals except machinery
Machinery not elsewhere cited
Electrical and optical
Transport equipment
Recycling
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Annex 4.2: Descriptive Statistics  
Variable Mean Std. dev. Minimum Maximum

Turnover (in logs) 2.168 0.745 �0.375 4.109
Turnover in the United 
   States (in logs) 1.125 0.556 0.081 2.012
Entry 0.335 0.184 0.061 0.643
Finance 0.263 0.193 0.000 0.630
Judicial 0.316 0.227 0.013 0.781
Trade 0.311 0.275 0.000 0.751
Bankruptcy 0.390 0.288 0.000 0.886
Labor 0.627 0.298 0.000 1.000
Taxation 0.508 0.220 0.145 0.883
Composite index 0.374 0.204 0.066 0.730
GDP growth 
   (std. dev., constant) 2.963 1.566 1.025 6.386
Terms of trade growth 
   (std. dev.) 6.115 6.180 0.812 24.551
Labor productivity 
   growth 3.625 3.673 �7.369 17.878
Within component 2.797 2.638 �5.861 12.664
Between component 0.133 0.758 �2.309 4.911
Net entry component 0.695 1.600 �9.506 5.549
Entry component �0.442 1.027 �7.433 1.847
Exit component �1.132 1.158 �5.334 2.088
Initial labor 
   productivity (in logs) 7.146 2.508 2.176 10.979
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Principal components/correlation Number of observations (countries) = 75 

Number of components = 7 Rotation: (unrotated = principal)   
    Explained variation
Component Eigenvalue Difference  Proportion  Cumulative

Comp1 3.93243 2.88273 0.5618 0.5618  
Comp2 1.0497 0.291605 0.1500 0.7117  
Comp3 0.758097 0.261635 0.1083 0.8200  
Comp4 0.496462 0.196924 0.0709 0.8910  
Comp5 0.299538 0.0526998 0.0428 0.9337  
Comp6 0.246839 0.029912 0.0353 0.9690  
Comp7 0.216927 . 0.0310 1.0000  

Principal components (eigenvectors) – Loadings     
Variable Comp1 Comp2 Comp3 Comp4 Comp5 Comp6 Comp7

Entry 0.4382 0.0185 0.1417 �0.1007 �0.8006 0.2956 0.2215
Finance 0.3907 �0.4159 0.3301 �0.1425 0.2236 0.3165 �0.6284
Judicial 0.438 0.1636 �0.0968 �0.2305 0.5402 0.3655 0.5418
Trade 0.4115 �0.3833 0.1239 �0.1404 0.0351 �0.7709 0.2306
Bankruptcy 0.382 0.0708 �0.0506 0.9165 0.0775 �0.0089 �0.0206
Labor 0.2101 0.7917 0.4065 �0.1391 0.0505 �0.2678 �0.2652
Taxation �0.3226 �0.1459 0.8237 0.1934 0.0861 0.1128 0.3723
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Annex 4.4: Defi nitions and Sources of Variables Used in Regression Analysis  
Variable   Defi nition and construction   Source

Turnover Log of turnover rate, averaged by sector and country over the available period  Authors’ calculations with data
 (see annex 4.1). Turnover rate is employment-weighted, calculated as the sum of  from Haltiwanger, Scarpetta, and
 employment for entry and exit divided by total employment. Schweiger (2008). 

GDP Standard deviation of real GDP growth over the period 1985–2000. Authors’ calculations with data 
growth   from World Development 
  Indicators. 

Terms of  Standard deviation of terms of trade growth over the period 1985–2000. Authors’ calculations with data
trade   from World Development
growth  Indicators. 

Entry Combines the number of legal steps required to register a new business with an  Regulation and Macroeconomic
 indicator of the overall legal burden of registration and willingness of the  Performance (Loayza, Oviedo, and
 government to facilitate the process and intervene minimally. Serven 2009).

Finance Measures the degree of government intervention through interest rate controls,  Regulation and Macroeconomic
 ownership of banks, entry barriers, restrictions in securities markets, and  Performance (Loayza, Oviedo, and
 constraints on foreign banks. Serven 2009).

Judicial Combines a measure of the complexity of court procedures with a measure of  Regulation and Macroeconomic
 bureaucracy’s red tape for policy formulation and routine administrative functions. Performance (Loayza, Oviedo, and 
  Serven 2009).

Trade Combines indicators of average tariffs, other import barriers, and the cost of  Regulation and Macroeconomic
 importing generated by mandatory administrative procedures (license fees,  Performance (Loayza, Oviedo, and
 bank fees, etc.).  Serven 2009).
    (continues on the following page)
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Annex 4.4: Defi nitions and Sources of Variables Used in Regression Analysis (continued)  
Variable  Defi nition and construction   Source

Bankruptcy Combines measures of the time and cost of the liquidation procedure, the  Regulation and Macroeconomic
 enforcement of priority of claims, the extent to which the effi cient outcome is  Performance (Loayza, Oviedo, and
 achieved, and the degree of court involvement in the process. Serven 2009).

Labor Combines indicators of the presence of minimum wage, the fl exibility of hiring  Regulation and Macroeconomic
 and fi ring laws, the unionization rate, the amount of unemployment benefi ts, the  Performance (Loayza, Oviedo, and
 use of conscription in the military, and minimum mandatory working conditions. Serven 2009).

Taxation Measures direct taxation—that is, the maximum tax rate applied to individuals  Regulation and Macroeconomic
 and businesses—and the volume of fi scal spending. Performance (Loayza, Oviedo, and 
  Serven 2009).

Composite  Average of entry, fi nance, judicial, trade, bankruptcy, and labor regulation indices. Regulation and Macroeconomic
index  Performance (Loayza, Oviedo, and 
  Serven 2009).

Initial  Log of initial value of labor productivity. Bartelsman, Haltiwanger, and
labor   Scarpetta (2004).
productivity   

Labor  Average log difference of productivity over the available period (see annex 4.1). Bartelsman, Haltiwanger, and
productivity   Scarpetta (2004).
growth  
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Between 
component The addition to productivity coming from reallocation of resources between fi rms.  Bartelsman, Haltiwanger, and
 Averaged over the available period (see annex 4.1). Scarpetta (2004). Calculated 
  following Griliches and Regev  
  (1995).

Within  The amount of productivity growth coming from productivity increments within Bartelsman, Haltiwanger, and
component continuing fi rms. Averaged over the available period (see annex 4.1). Scarpetta (2004). Calculated 
  following Griliches and Regev 
  (1995).
Entry  The portion of productivity growth coming from the entry of fi rms. Averaged
component over the available period (see annex 4.1). Bartelsman, Haltiwanger, and 
  Scarpetta (2004). Calculated 
  following Griliches and Regev 
  (1995).
Exit  The portion of productivity growth coming from the exit of fi rms. Averaged over Bartelsman, Haltiwanger, and
component the available period (see annex 4.1). Scarpetta (2004). Calculated 
  following Griliches and Regev 
  (1995).
Net  Difference between entry and exit component. Averaged over the available period Authors’ calculations with data
entry  (see annex 4.1). from Bartelsman, Haltiwanger,
component  and Scarpetta (2004).
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Notes

1. The reader interested in a detailed account of this literature is referred 
to chapters 2 and 3 in this volume.

2.  In addition, to help insure against simultaneity bias, the regressions 
control for the standard deviation of GDP growth and of terms-of-trade 
growth. These sources of volatility are likely to be correlated with both the 
countryís regulatory stance and its fi rm turnover rates. 

3.  Our country sample covers fi ve Latin American countries, namely, 
Argentina, Brazil, Chile, Colombia, and República Bolivariana de Venezu-
ela, in addition to seven industrial economies: Finland, France, the Republic 
of Korea, the Netherlands, Portugal, the United Kingdom, and the United 
States.

4.  Full details on the construction of these indices are given in chapter 3. 
To summarize, we use six data sources: Doing Business (The World Bank 
Group), Index of Economic Freedom (The Heritage Foundation), Economic 
Freedom of the World (The Fraser Institute), Labor Market Indicators Data-
base (M. Rama and R. Artecona, 2002), The Corporate Tax Rates Survey 
(KPMG), and International Country Risk Guide (The PRS Group). These 
sources cover the largest number of countries and areas under regulation, 
and their measures use a clear methodology and are straightforward. Except 
for the Labor Market Indicators Database, all sources are public.

5.  Each component was rescaled according to the following formula: 
       

if higher values of X indicate heavier regulation and  

       
 

if lower values of X indicate heavier regulation.
6.  Annex 4.2 provides principal component analysis of the seven regula-

tion indices across the entire sample of 75 countries for which the indices 
could be constructed; see chapter 3 for more details. The analysis shows that 
the six indices that we include in the composite regulation index carry pos-
itive loadings in the fi rst principal component, while the taxation index has 
a negative loading.

7.  Industry-wise labor productivity is calculated as a weighted average of 
fi rm-level productivity, using value added as the measure of output.

8.  We refer the reader to Bartelsman et al. (2004) for a detailed descrip-
tion of the data collection protocol, as well as important discussions of the 
main indicators constructed. 

9.  See annex 4.1.
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10.  The turnover rate is the sum of employment in entering and exiting 
fi rms, divided by total employment in the current year.

11.  According to theoretical explanations of the negative correlation 
between job reallocation and the business cycle, the job destruction that 
takes place during recessions is not entirely “creative destruction.” In fact, 
in the presence of frictions, destruction can be highly ineffi cient (as in Cabal-
lero and Hammour, 1998). However, we expect that in the long run, a rela-
tively frictionless economy will experience productivity gains coming from 
the entry and exit of fi rms, a fact that has been documented for several 
industrial countries by Foster et al. (2001), Barnes et al. (2002), and others. 
In addition, an economy that undergoes a liberalization process by tearing 
down burdensome regulation should indeed experience productivity gains 
from ineffi cient fi rms losing ground to effi cient ones.

12.  To control for industry composition at the country level, the chart 
presents residuals from the regression of each component on sector dum-
mies. 

13.  For instance, Brazil has data for only 2001, while Chile and Colom-
bia have data for over ten years; moreover, the respective sample periods 
may not overlap, as is the case for these three countries. 

14.  See a list of all variables and their sources in annex 4.4.
15.  Our results are not fundamentally different if we employ unweighted 

techniques.
16.  Our results are not fundamentally different if we employ unweighted 

techniques.
17.  Although outside of the scope of this chapter, we should note that 

the effects of the regulatory burden on productivity growth can vary over 
the business cycle. In booms, the regulatory burden is likely to be less oner-
ous and, thus, have smaller effects on productivity growth. In downturns, 
conversely, regulations may be more restrictive and infl uential, leading to an 
ineffi cient selection process with larger productivity repercussions (see 
Caballero and Hammour 1998 and Ouyang 2009).

18.  These results are not shown in the tables but are available upon 
request.
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Informality in Latin America and 
the Caribbean

Norman V. Loayza, Luis Servén, and 
Naotaka Sugawara

Introduction 

“Informality” is a term used to describe the collection of fi rms, work-
ers, and activities that operates outside the legal and regulatory frame-
works.1 While informality offers the benefi t of avoiding the burdens 
of taxation and regulation, at the same time, its participants do not 
get to fully enjoy the protection and services that the law and the state 
can provide. Informality is sometimes the result of agents “exiting” 
the formal sector as a consequence of cost-benefi t considerations; 

For valuable comments and suggestions, we are grateful to Ibrahim Elbadawi, 
Pablo Fajnzylber, Fausto Hernández, Ana María Oviedo, Jamele Rigolini, 
Jaime Saavedra, and Klaus Schmidt-Hebbel. This chapter draws from Nor-
man V. Loayza and Naotaka Sugawara, “The Informal Sector in Mexico: 
Basic Facts and Explanations,” El Trimestre Económico (2009); and Ibra-
him Elbadawi and Norman Loayza, “Informality, Employment, and Eco-
nomic Development in the Arab World,” Journal of Development and Eco-
nomic Policies (2008). The views expressed in this chapter are those of the 
authors and do not necessarily refl ect those of the World Bank, their Boards 
of Directors, or the countries they represent.
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other times, it is the outcome of agents being “excluded” from formal-
ity as this becomes restrictive and the economy segmented. 

In all cases, informality is a fundamental characteristic of under-
development and is best understood as a complex, multifaceted phe-
nomenon. It is determined by both the modes of socioeconomic 
organization inherent in economies in the transition to modernity 
and by the relationship that the state establishes with private agents 
through regulation, monitoring, and the provision of public services. 
Informality is not only a refl ection of underdevelopment; it may also 
be the source of further economic retardation. It implies the misal-
location of resources and entails losing the advantages of legality, 
such as police and judicial protection, access to formal credit institu-
tions, and participation in international markets. 

According to the estimates presented below, there is a great deal 
of heterogeneity in the types of informality among the countries of 
Latin America. In all of them, however, informality is much more 
widespread than in the United States, and some countries in the 
region are among the most informal economies in the world. The 
typical country in Latin America produces about 40 percent of its 
GDP and employs 70 percent of its labor force informally. These are 
astounding statistics, which indicate that informality is a substantive 
and pervasive phenomenon that must be explained and addressed, 
particularly in the design of development policies. 

This chapter studies informality in Latin America from a macro-
economic and international perspective. It uses cross-country varia-
tions on measures and potentially related variables of informality to 
study its causes and consequences. It then examines Latin American 
countries against this broad international context. In this chapter, 
the next section presents and discusses various measures of informal-
ity. This is followed by a section that assesses the impact of informal-
ity on economic growth and poverty. Next, we present an analysis 
of the main causes of informality, followed by a section that evalu-
ates the empirical relevance of each determinant of informality to 
every Latin American country in the sample. Finally, we offer some 
concluding remarks. 

Measuring Informality in Latin America and 
Around the World 

Although the defi nition of informality can be simple and precise, this 
is not the case with its measurement. Given that it involves working 
outside the legal and regulatory frameworks, informality is best 
described as a latent, unobserved variable, that is, a variable for 
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which accurate and complete measurement is not feasible but for 
which an approximation is possible through indicators refl ecting its 
various aspects. Here we consider four such indicators, available for 
a relatively large collection of countries. Two of the indicators refer 
to overall informal activity in the country, and the other two relate 
in particular to informal employment. While each indicator on its 
own has conceptual and statistical shortcomings as a proxy for 
informality, taken together, they may provide a robust approxima-
tion to the subject.

The two indicators related to overall informal activity are the 
Schneider index of the shadow economy and the Heritage Founda-
tion index of informal markets.2 The Schneider index combines the 
DYMIMIC (dynamic multiple-indicator-multiple-cause) method, 
the physical input (electricity) method, and the excess currency-
demand approach for the estimation of the share of production that 
is not declared to tax and regulatory authorities. The Heritage Foun-
dation index is based on subjective perceptions of general compli-
ance with the law, with particular emphasis on the role played by 
offi cial corruption. 

The two indicators that focus on the labor aspect of informality 
are the prevalence of self-employment and the lack of pension cover-
age. The prevalence of self-employment is determined by the ratio 
of self to total employment, as reported by the International Labour 
Organization (ILO). The lack of pension coverage is estimated 
through the fraction of the labor force that does not contribute to a 
retirement pension scheme, as reported in the World Bank’s World 
Development Indicators. Annex 5.3 presents some descriptive statis-
tics on the four informality indicators. In particular, it shows that, 
as expected, they are signifi cantly positively correlated, with correla-
tion coeffi cients ranging from 0.59 to 0.90—high enough to repre-
sent the same phenomenon but not so high as to make them mutu-
ally redundant. 

Using data on these four indicators, we can assess the prevalence 
of informality across Latin America. For comparison purposes, fi g-
ure 5.1 presents data on the four informality indicators for individ-
ual countries in Latin America and the Caribbean (LAC). The United 
States and Chile are used as benchmark countries. The United States 
is the developed country to which the region is most closely related. 
Chile is the Latin American country often taken as a model for eco-
nomic reforms and sustained growth in the region.3 It is clear from 
the fi gure that there is considerable variation in informality across 
countries in Latin America. However, in all of them, the degree of 
informality is much higher than it is in the United States and, for 
some countries (e.g., Bolivia and Haiti), it is comparable to the most 



Figure 5.1: Size of Informality in Latin America, Various Measures
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informal countries in the world. For the median country in Latin 
America, about 40 percent of GDP is produced informally. Informal 
employment is more diffi cult to ascertain. Using the measure based 
on pension contributions, about 70 percent of the labor force is 
informal in the median country in Latin America.4 

The Cost of Informality 

Informality is a distorted, second-best response from an excessively 
regulated economy to the positive and negative shocks and the 
growth opportunities that the country faces. It is a distorted response 
because it implies misallocation of resources and entails losing, at 
least partially, the advantages of legality, such as police and judicial 
protection, access to formal credit institutions, and participation in 
international markets. Trying to escape the control of the state 
induces many informal fi rms to remain suboptimally small, use 
irregular procurement and distribution channels, and constantly 
divert resources to mask their activities or bribe offi cials. Conversely, 
formal fi rms are induced to use more intensively the resources that 
are less burdened by the regulatory regime; especially for developing 
countries, this means that formal fi rms are less labor-intensive than 
they should be according to the countries’ endowments. In addition, 
the informal sector generates a negative externality that compounds 
its adverse effect on effi ciency: informal activities use and congest 
public infrastructure without contributing the tax revenue to replen-
ish it. Since public infrastructure complements private capital in the 
process of production, a larger informal sector implies slower pro-
ductivity growth.5

Compared with a best response, the expansion of the informal sec-
tor often represents distorted and defi cient economic growth.6 This 
statement merits further clarifi cation: informality is suboptimal with 
respect to the best scenario that occurs in an economy without exces-
sive regulations and with adequate provision of public services. Nev-
ertheless, informality is indeed preferable to a fully formal but sclerotic 
economy that is unable to circumvent its regulation-induced rigidities. 
This brings to bear an important policy implication: the mechanism of 
formalization matters enormously for its consequences on employ-
ment, effi ciency, and growth. If formalization is purely based on 
enforcement, it will likely lead to unemployment and low growth. If, 
on the other hand, it is based on improvements in both the regulatory 
framework and the quality and availability of public services, it will 
bring about more effi cient use of resources and higher growth. 
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From an empirical perspective, the ambiguous impact of formal-
ization highlights an important diffi culty in assessing the impact of 
informality on economic growth: two countries can have the same 
level of informality, but if the informality has been achieved in dif-
ferent ways, the countries’ growth rates may be markedly different. 
Countries where informality is kept at bay by drastic enforcement 
will fare worse than countries where informality is low because of 
light regulations and appropriate public services. 

We now present a simple regression analysis of the effect of infor-
mality on growth. As suggested above, this analysis must control for 
enforcement, and a straightforward, albeit debatable, way to do this 
is by including a proxy for the overall capacity of the state as a con-
trol variable in the regression. For this purpose, we try two proxies: 
the level of GDP per capita, and the ratio of government expendi-
tures to GDP. The former has the advantage of also accounting for 
conditional convergence, and the latter has the advantage of more 
closely refl ecting the size of the state.7 Another important consider-
ation for this empirical analysis is that informality may not only 
affect but also be affected by economic growth. For example, faster 
growth could raise the profi tability of production and the real wage, 
relative to the perceived costs of formality, thus encouraging more 
fi rms and workers to shift out of the informal sector. In order to 
ascertain the impact of informality on growth, we need to isolate the 
exogenous variation in informality. We do this through an instru-
mental-variable approach, where the instruments are selected among 
the variables that are postulated as determinants of informality—
indicators of law and order, business regulatory freedom, secondary 
schooling, and sociodemographic factors. Since some of them have 
a relationship with economic growth that is independent of infor-
mality, we only use as instruments the sets of variables that comply 
with the exclusion restrictions, as diagnosed by the Hansen test of 
orthogonality between the instruments and the regression residuals 
(see notes on tables 5.1a and 5.1b for further explanation). 

Table 5.1 presents the regression results. The dependent variable 
is the average growth of per capita GDP over 1985–2005. We choose 
a period of about 20 years for the measure of average growth in 
order to achieve a compromise between merely cyclical, short-run 
growth (which would be unaffected by informality) and very long-
run growth (which could be confused with the sources, rather than 
consequences, of informality). We consider two alternative control 
variables: initial GDP per capita (table 5.1a) or initial ratio of gov-
ernment expenditures to GDP (table 5.1b). The explanatory vari-
ables of interest are the four informality indicators, considered one 



164 Table 5.1a: The Effect of Informality on Economic Growth, Controlling for GDP per Capita
Dependent variable: Per capita GDP Growth, 1985–2005, country average

                    OLS                          IV

 [1] [2] [3] [4] [5] [6] [7] [8]

 Initial GDP per capita �0.1966 �0.3519 �0.3498* �0.6910*  �0.6976*** �0.7684*** �1.2819*** �1.7200***
    (2000 US$, 1985, in logs) 1.29 1.54 1.88 1.98 3.06 2.83 2.69 2.95
Schneider shadow economy �0.0747***    �0.1479***     
    (% of GDP) 3.87    4.39   
Heritage Foundation   �0.8009**    �1.3294***
   informal marketa  2.41     4.05   
Self-employment   �0.0657***    �0.1775***   
    (% of total employment)   3.11    3.21    
Non-contributor to pension     �0.0423***    �0.0872***
   scheme (% of labor force)    2.80     3.39
Constant 5.4231*** 6.9131** 6.6475*** 9.2161** 11.8634*** 11.7604*** 17.1971*** 19.8890***
 3.15 2.57 3.35 2.59 4.29 3.80 3.18 3.33
Observations (N) 119 127 72 91 84 87 59 68
R-squared 0.20 0.08 0.13 0.11 
Hansen J Statistic (P-value)     0.48 0.21 0.30 0.70

Source: Authors’ calculations.
Note: Heteroskedasticity-robust t(z)-statistics are presented below the corresponding coeffi cients. See annex 5.2 for defi nitions and sources of variables.   

   For IV regressions [5] to [8],
• Endogenous variable: each of four informality measures.
• Instruments: Law and order; business regulatory freedom; average years of secondary schooling.
• Sociodemographic factors not included as an instrument; they do not pass the exogeneity test using the C statistic (Difference-in-Sargan statistic).
a. Ranging from 1 to 5; the higher the number, the more informality.
 * signifi cant at 10%; **  signifi cant at 5%;  ***  signifi cant at 1%.
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Table 5.1b: The Effect of Informality on Economic Growth, Controlling for Government Expenditure/GDP
Dependent variable: Per capita GDP Growth, 1985–2005, country average

                    OLS                          IV

 [1] [2] [3] [4] [5] [6] [7] [8]

Initial government expenditure �0.0340* �0.0513** �0.0681***�0.0588** �0.0593** �0.0717*** �0.1008** �0.0776***
    (% of GDP, 1985) 1.96 2.60 2.82 2.59 2.14 2.94 2.55 3.34
Schneider shadow economy �0.0622***    �0.0789***   
    (% of GDP) 4.76    4.31   
Heritage Foundation   �0.6724***    �0.6085***
   informal marketa  5.52    4.18   
Self-employment   �0.0557***    �0.0596*** 
    (% of total employment)   3.84    2.85 
Non-contributor to pension    �0.0183***    �0.0203***
    scheme (% of labor force)    3.58    3.51
Constant 4.1214*** 4.5441*** 4.6023*** 3.5267*** 5.0933*** 4.6934*** 5.0909*** 4.1156***
 6.71 7.98 6.69 6.19 6.18 6.72 4.50 6.70
Observations (N) 112 118 69 85 88 91 59 72
R-squared 0.20 0.18 0.18 0.11    
Hansen J Statistic (P-value)     0.53 0.89 0.62 0.72

Source: Authors’ calculations.
Note: Heteroskedasticity-robust t(z)-statistics are presented below the corresponding coeffi cients. See annex 5.2 for defi nitions and sources of variables. 

   For IV regressions [5] to [8],
•  Endogenous variable: each of four informality measures.
•   Instruments: Law and order; business regulatory freedom; average years of secondary schooling.
•  Sociodemographic factors not included as an instrument; they do not pass the exogeneity test using the C statistic (Difference-in-Sargan statistic).
a. Ranging from 1 to 5; the higher the number, the more informality. 
    *  signifi cant at 10%; **  signifi cant at 5%;  ***  signifi cant at 1%.
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at a time. The table fi rst presents the ordinary least-square (OLS) 
results and then the instrumental-variable (IV) results. 

The OLS and IV regression results are basically the same regard-
ing the sign and signifi cance of the coeffi cients on the informality 
indicators. If anything, the IV coeffi cient estimates are somewhat 
larger in magnitude than their OLS counterparts. They clearly indi-
cate that an increase in informality leads to a decrease in economic 
growth. All four informality indicators carry negative and highly 
signifi cant regression coeffi cients. The harmful effect of informality 
on growth is not only robust and signifi cant, but its magnitude 
makes it also economically meaningful: using the estimates from the 
IV regressions controlling for initial government expenditures/GDP, 
an increase of one standard deviation in any of the informality indi-
cators leads to a decline of 0.7–1 percentage points in the rate of per 
capita GDP growth.8 These are conservative estimates when com-
pared to those from the regression that controls for GDP per cap-
ita—there, the growth effects of a reduction in informality are about 
twice as large. 

There is also a close connection between poverty and informality, 
refl ecting at least in part the negative relationship between economic 
growth and informality. Table 5.2 presents cross-country regression 
analysis with the headcount poverty index as dependent variable 
and, in turn, the four measures of informality as explanatory vari-
ables. In order to have a close chronological match between depen-
dent and explanatory variables, the headcount poverty index cor-
responds to the latest available measure per country. As in the growth 
regressions, the level of GDP per capita (table 5.2a) or the ratio of 
government expenditures to GDP (table 5.2b) are included as con-
trol variables. Also as in previous regressions, we present both OLS 
and IV estimates, the latter to account for the likely endogeneity of 
informality with respect to poverty.

The regression results reveal a positive relationship between the 
prevalence of informality and the incidence of poverty. When gov-
ernment expenditure is controlled for, the four measures of informal-
ity carry positive and signifi cant coeffi cients in the IV regressions. 
Similarly, when the level of GDP per capita is controlled for, three 
of the four informality indicators carry positive and signifi cant coef-
fi cients (self-employment is the exception). 

The signifi cant relationship between informality, on the one hand, 
and economic growth and poverty, on the other, is remarkable: it 
underscores the importance of the issue and urges for analysis on the 
complex sources of informality. To this, we turn next.
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Table 5.2a: The Effect of Informality on Poverty, Controlling for GDP per Capita
Dependent variable: Poverty headcount index, latest year

                    OLS                          IV

 [1] [2] [3] [4] [5] [6] [7] [8]

Initial GDP per capita �0.1331*** �0.1028*** �0.0995*** �0.0656** �0.1129*** �0.0800*** �0.0796 �0.0346
    (2000 US$, 1985, in logs) 6.18 4.07 3.02 2.33 3.48 3.10 1.26 0.94
Schneider shadow economy 0.0067**    0.0104*   
    (% of GDP) 2.34    1.71   
Heritage Foundation  0.0841**    0.1229*  
    informal marketa  2.38    1.89  
Self-employment   0.0004    �0.0017 
    (% of total employment)   0.22    0.24 
Non-contributor to pension    0.0031**    0.0051**
    scheme (% of labor force)    2.34    2.08
Constant 0.8607*** 0.6053** 0.8476*** 0.4127 0.5717 0.3001 0.7636 0.0436
 4.54 2.30 3.48 1.55 1.46 0.83 1.09 0.11
Observations (N) 51 51 34 46 41 42 30 38
R-squared 0.51 0.42 0.34 0.35 
Hansen J Statistic (P-value)     0.47 0.33 0.11 0.69

Source: Authors’ calculations.
Note: Heteroskedasticity-robust t(z)-statistics are presented below the corresponding coeffi cients. See annex 5.2 for defi nitions and sources of variables. 

   For IV regressions [5] to [8],
• Endogenous variable: each of four informality measures.
• Instruments: Law and order; Business regulatory freedom; Average years of secondary schooling.
• Sociodemographic factors not included as an instrument; they do not pass the exogeneity test using the C statistic (Difference-in-Sargan statistic).
a. Ranging from 1 to 5; the higher the number, the more informality.
 * signifi cant at 10%;  ** signifi cant at 5%;  ***  signifi cant at 1%.



168 Table 5.2b: The Effect of Informality on Poverty, Controlling for Government Expenditure/GDP
Dependent variable: Poverty Headcount index, latest year

                    OLS                          IV

 [1] [2] [3] [4] [5] [6] [7] [8]

Initial government expenditure 0.0031 0.0096 0.0114 0.0063 0.0033 0.0157* 0.0224*** 0.0123
    (% of GDP, 1985) 0.51 1.58 1.09 1.01 0.37 1.86 3.44 1.54
Schneider shadow economy 0.0075*    0.0240***   
    (% of GDP) 1.95    2.97   
Heritage Foundation  0.2135***    0.2470***  
    informal marketa  4.41    3.47  
Self-employment   0.0091    0.0230*** 
    (% of total employment)   1.51    3.08 
Non-contributor to pension    0.0064***    0.0076***
    scheme (% of labor force)    4.95    3.41
Constant �0.1130 �0.7019*** �0.2911 �0.3624*** �0.7887** �0.9201*** �0.9325*** �0.5467**
 0.59 3.33 0.99 2.86 2.45 2.77 3.34 2.56
Observations (N) 48 48 32 43 40 41 29 37
R-squared 0.12 0.33 0.13 0.36 
Hansen J Statistic (P-value)     0.25 0.14 0.52 0.61

Source: Authors’ calculations.
Note: Heteroskedasticity-robust t(z)-statistics are presented below the corresponding coeffi cients. See annex 5.2 for defi nitions and sources of variables. 

   For IV regressions [5] to [8],
• Endogenous variable: each of four informality measures.
• Instruments: Law and order; Business regulatory freedom; Average years of secondary schooling; Sociodemographic factors.
 a. Ranging from 1 to 5; the higher the number, the more informality.
 * signifi cant at 10%;  ** signifi cant at 5%;  ***  signifi cant at 1%.
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The Causes of Informality 

Informality is a fundamental characteristic of underdevelopment, 
shaped by both the modes of socioeconomic organization inherent 
in economies in the transition to modernity and by the relationship 
that the state establishes with private agents through regulation, 
monitoring, and the provision of public services. As such, informal-
ity is best understood as a complex, multifaceted phenomenon. 

Informality arises when the costs of belonging to the country’s 
legal and regulatory framework exceed its benefi ts. Formality entails 
costs of entry—in the form of lengthy, expensive, and complicated 
registration procedures—and costs of permanence—including pay-
ment of taxes, compliance with mandated labor benefi ts and remu-
nerations, and observance of environmental, health, and other regu-
lations. The benefits of formality potentially consist of police 
protection against crime and abuse, recourse to the judicial system 
for confl ict resolution and contract enforcement, access to legal 
fi nancial institutions for credit provision and risk diversifi cation, 
and, more generally, the possibility of expanding markets both 
domestically and internationally. At least in principle, formality also 
voids the need to pay bribes and prevents penalties and fees, to 
which informal fi rms are continuously subject. Therefore, informal-
ity is more prevalent when the regulatory framework is burdensome, 
the quality of government services to formal fi rms is low, and the 
state’s monitoring and enforcement power is weak. 

These cost and benefi t considerations are affected by the struc-
tural characteristics of underdevelopment, dealing in particular with 
educational achievement, production structure, and demographic 
trends. Other things being equal, a higher level of education reduces 
informality by increasing labor productivity and, therefore, making 
labor regulations less onerous and formal returns potentially larger. 
Likewise, a production structure tilted toward primary sectors like 
agriculture, rather than to the more complex processes of industry, 
favors informality by making legal protection and contract enforce-
ment less relevant and valuable. Finally, a demographic composition 
with larger shares of youth or rural populations is likely to increase 
informality by making monitoring more diffi cult and expensive, by 
placing bigger demands on resources for training and acquisition of 
abilities, by creating bottlenecks in the initial school-to-work transi-
tion, and by making more problematic the expansion of formal pub-
lic services (see Fields 1990; Schneider and Enste 2000; ILO 2004). 

Popular and even academic discussions often focus on particular 
sources of informality, rather than taking this comprehensive 
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approach. Thus, some observers stress insuffi cient enforcement and 
related government weaknesses such as corruption; others prefer to 
emphasize the burden of taxes and regulations; yet others concen-
trate on explanations dealing with social and demographic charac-
teristics. 

As suggested above, all these possibilities make sense, and there 
is some evidence to support each of them. To illustrate this, fi gure 
5.2 presents cross-country scatter plots of each of the four measures 
of informality versus proxies for the major proposed determinants 
of informality. The sample observations include all countries with 
available data; for illustration purposes, countries in Latin America 
and the Caribbean are highlighted in the fi gures. The proxies for the 
determinants of informality are as follows.9 An index on the preva-
lence of law and order—obtained from The International Country 
Risk Guide—is used as a proxy for both the quality of formal public 
services and government’s enforcement strength. An index of busi-
ness regulatory freedom—taken from the Fraser Institute’s Economic 
Freedom of the World Report—is used to represent the ease of 
restrictions imposed by the legal and regulatory frameworks. The 
average years of secondary schooling of the adult population—taken 
from Barro and Lee (2001)—represents the educational and skill 
achievement of the work force. And, fi nally, an index of sociodemo-
graphic factors—constructed from the World Bank’s World Devel-
opment Indicators and other databases—which includes the share of 
youth in the population, the share of rural population, and the share 
of agriculture in GDP, was selected.10 

Remarkably, all 16 correlation coeffi cients (4 informality mea-
sures times 4 determinants) are highly statistically signifi cant, with 
p-values below 1 percent, and of large magnitude, ranging approxi-
mately between 0.54 and 0.87. All informality measures present the 
same pattern of correlations: informality is negatively related to law 
and order, regulatory freedom, and schooling achievement, and it is 
positively related to factors that denote the early stages of sociode-
mographic transformation. 

Therefore, all of these explanations may have some truth in them. 
What we need to determine now is whether each of them has inde-
pendent explanatory power with respect to informality. More spe-
cifi cally, we need to assess to what extent each of them is relevant 
both in general for the cross-section of countries and in particular 
for a given country. We turn next to this purpose. 

In what follows, we use cross-country regression analysis to 
evaluate the importance of each explanation regarding the origins 
of informality. Each of the four informality measures presented 
earlier serves as the dependent variable of its respective regression 
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Figure 5.2:  Informality and Basic Determinants
        A. Schneider Shadow Economy index 
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Figure 5.2:  Informality and Basic Determinants (continued)
        B. Heritage Foundation Informal Market index
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Figure 5.2:  Informality and Basic Determinants (continued) 
       C. Self-employment

AUS
AUT

BEL

BGD

CANCHE

CHL

CMR

CYP

DEU
DNK

DZA EGY

ESP

ETH

FRA
GBR

GRC

HKG

IDN

IRL

IRN

ISL

ISR

ITA

JPN

KOR

LKA

MAR

MDG

MLT

MNG

MYS

NAM

NLD

NOR

NZL

OMN

PAK

PHL

PRT

QAT

SGP

SYRTHA

TTO

TUN

TWN

USA

VNM

YEM

ZAF

ZMB

ARG

BOL

BRA

COL

CRI

DOM

ECU
GTM

HND
JAM

MEX
PAN

PER

SLV

URY

VEN

%
 o

f 
to

ta
l e

m
pl

oy
m

en
t

0

20

40

60

1 2 3 4 5 6

correlation: �0.72***
N = 69

index = higher, better

Law and Order
%

 o
f 

to
ta

l e
m

pl
oy

m
en

t

AUS
AUT

BEL

BGD

BRB
CANCHE

CHL

CMR

CYP

DEU
DNK

DZA EGY

ESP

ETH

FJI

FRA
GBR

GRC

HKG

IDN

IRL

IRN

ISL

ISR

ITA

JPN

KOR

LKA

LSO

MAR

MDG

MLT

MNG

MUS
MYS

NAM

NLD

NOR

NZL

OMN

PAK

PHL

PRT

SGP

SYRTHA

TTO

TUN

TWN

USA

VNM

ZAF

ZMB

ARG

BOL

BRA

COL

CRI

DOM

ECU
GTM

HND
JAM

MEX
PAN

PER

SLV

URY

VEN

0

20

40

60

3 4 5 6 7 8

correlation: �0.70***
N = 71

index = higher, less regulated

Business Regulatory Freedom

%
 o

f 
to

ta
l e

m
pl

oy
m

en
t

AUS
AUT

BEL

BGD

BRB
CANCHE

CHL

CMR

CYP

DEU
DNK

DZA EGY

ESP

FJI

FRA
GBR

GRC

HKG

IDN

IRL

IRN

ISL

ISR

ITA

JPN

KOR

LKA

LSO

MAR

MUS
MYS

NLD

NOR

NZL

PAK

PHL

PRT

SGP

SYRTHA

TTO

TUN

TWN

USA

YEM

ZAF

ZMB

ARG

BOL

BRA

COL

CRI

DOM

ECU
GTM

HND
JAM

MEX
PAN

PER

SLV

URY

VEN

0

20

40

60

0 1 2 3 4 5

correlation: �0.67***
N = 65

Average Years of Secondary Schooling

%
 o

f 
to

ta
l e

m
pl

oy
m

en
t

AUS
AUT

BEL

BGD

BLZ

BRB
CANCHE

CHL

CMR

CPV

DEU
DNK

DZA EGY

ESP

ETH

FJI

FRA
GBR

GRC

HKG

IDN

IRL

IRN

ISL

ITA

JPN

KHM

KOR

LCA LKA

LSO

MAR

MDG

MNG

MUS
MYS

NAM

NLD

NOR

NZL

OMN

PAK

PHL

PRI

PRT

SGP

SYRTHA

TTO

TUN

USA

VNM

WBG

YEM

ZAF

ZMB

ARG

BOL

BRA

COL

CRI

DOM

ECU
GTM

HND
JAM

MEX
PAN

PER

SLV

URY

VEN

0

20

40

60

�2 �1 0 1 2

correlation: 0.71***
N = 74

Sociodemographic Factors, Standardized



174 loayza, servén, and sugawara

Figure 5.2: Informality and Basic Determinants (continued)
        D. Non-contributor to pension scheme
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model. The set of explanatory variables is common to all infor-
mality measures and represents the major determinants of infor-
mality. They are the same variables used in the simple correlation 
analysis, introduced above. Then we apply these estimated rela-
tionships to the case of the Latin American and Caribbean coun-
tries with available data in order to evaluate the country-specifi c 
relevance of each proposed mechanism. We can do this for those 
countries that possess complete information on dependent and 
explanatory variables, or at least information on the latter, with 
which we can obtain predicted values of the dependent variable. 
There are 20 countries in the Latin American and Caribbean 
region that possess complete information on all explanatory vari-
ables, but comparable data on self-employment and pension cov-
erage are not available for Haiti. Likewise, Nicaragua and Para-
guay do not have data on self-employment, and Guyana has data 
on the Heritage index only. (In both cases, however, we can con-
struct for them a predicted value based on the regression analysis 
using the sample of all other countries.) 

The regression results are presented in table 5.3. They are remark-
ably robust across informality measures. Moreover, all regression 
coeffi cients have the expected sign and are highly signifi cant. Infor-
mality decreases when law and order, business regulatory freedom, 
or schooling achievement rise. Similarly, informality decreases when 
the production structure shifts away from agriculture and when 
demographic pressures from youth and rural populations decline. 
The fact that each explanatory variable retains its sign and signifi -
cance after controlling for the rest indicates that no single determi-
nant is suffi cient to explain informality. All of them should be taken 
into account for a complete understanding of informality. 

The four explanatory variables account jointly for a large share 
of the cross-country variation in informality: the R-squared coeffi -
cients are 0.57 for the Schneider shadow economy index, 0.89 for 
the Heritage Foundation informal market index, 0.78 for the share 
of self-employment, and 0.88 for the share of the labor force not 
contributing to a pension program. 

Explaining Informality in Latin American Countries

The cross-country regression analysis presented above can be used 
to assess the determinants of informality that are most relevant to 
each Latin American country. The fi rst issue to explore is whether 
these countries are outliers or follow the general trend established 
by the cross-country regressions. Figure 5.3 presents a scatter plot 



176 Table 5.3: Determinants of Informality
Method of estimation: Ordinary Least Squares with Robust Standard Errors
Dependent variable: Four types of informality measures, country average

                                          Informality measures
 Schneider  Heritage  Non-contributor
 shadow Foundation informal Self-employment to pension scheme
 economy index market index (% of total (% of
Explanatory variables: (% of GDP) (1–5: higher, more) employment) labor force)
Average of 2000–05 by country  [1] [2] [3] [4]

Law and order �3.2360** �0.0969* �1.6925* �2.9764*
    (ICRG, index ranging 0–6: higher = better) �2.57 �1.76 �1.84 �1.67
Business regulatory freedoma �2.0074* �0.5333*** �2.5196** �5.8675**
     �1.80 �9.95 �2.17 �2.28 
Average years of secondary schooling �1.9684* �0.1152** �2.1527** �5.8114***
    (Barro and Lee 2001) �1.70 �2.00 �2.25 �3.27
Sociodemographic factorsb 3.8438** 0.5027*** 5.9743*** 21.6130***
     2.00 4.99 3.77 7.31  
Constant 60.3429*** 6.6326*** 54.7254*** 113.3110***
 10.48 31.72 14.06 11.40
Observations (N) 84 86 57 70
Adjusted R-squared 0.57 0.89 0.78 0.88

Source: Authors’ calculations.
Note: Heteroscedasticity-robust t-statistics are presented below the corresponding coeffi cients. See annex 5.1 for countries included in each regression 

and annex 5.2 for defi nitions and sources of variables and periods used to compute country averages of informality measures.
a. The Fraser Institute index ranges from 0 to 10; the higher the number, the less regulated.
b. Average of share of youth population, share of rural population, snd share of agriculture in GDP.
 * signifi cant at 10%;  ** signifi cant at 5%;  ***  signifi cant at 1%.
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Source: Authors’ calculations.
Note: In each graph, a 45-degree line is drawn to show a distance between pre-

dicted and actual levels. For a listing of countries and their 3-letter codes, please see 
annex 5.1.
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Figure 5.3: Predicted and Actual Levels of Informality
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of the actual vs. predicted values of each informality measure. (For 
illustrative purposes, observations corresponding to Latin American 
countries are highlighted in the fi gure). The majority of countries in 
the world have small residuals (i.e., the unpredicted portion of infor-
mality), a fact that is consistent with the large R-squared coeffi cients 
obtained in the regressions. 

Is this also the case for the Latin American and Caribbean coun-
tries under consideration? The answer is not simple and must be 
nuanced by the heterogeneity of the countries in the region. Some 
Latin American and Caribbean countries are located around the 
45-degree line, but others are quite far from it. In fact, when we 
include a “Latin American and Caribbean country” dummy in the 
regressions, its coeffi cient turns out to be positive in all cases and 
signifi cant in three of them (the exception is self-employment).11 The 
signifi cance of the regional dummy indicates that the actual values 
of informality are larger than the predicted values for the majority 
of countries in the region. This is so for the Heritage index and the 
pension coverage measure. For the Schneider index, not only do the 
majority of countries have positive residuals but some of them also 
could be considered as outliers. 

In terms of specifi c countries, the following points seem notewor-
thy. For Brazil, Costa Rica, Honduras, and Jamaica, the predicted 
values of informality are similar to their actual counterparts in all of 
the four informality measures. Five more countries—Argentina, 
Guatemala, Nicaragua, Panama, and Uruguay—join this group in 
all but the Schneider index. In Colombia and the Dominican Repub-
lic, while predicted values are much smaller than actual ones regard-
ing labor informality (the last two indices), the actual and predicted 
values of production informality (that is, the fi rst two indices) are 
quite close. Contrary to this, as clearly shown in the fi gure, actual 
values of the Schneider index are much larger than predicted ones 
for Bolivia, Panama, Peru, and Uruguay, which in part explains why 
the R-squared coeffi cient for this regression is smaller than those of 
the other informality measures. 

Focusing now on the portion of informality explained by the 
cross-country regression model, we can evaluate the importance of 
each explanatory variable for the case of the 20 Latin American and 
Caribbean countries with suffi cient available data. In particular, we 
can assess how each determinant contributes to the difference in 
informality between individual countries and a comparator one, for 
which we choose Chile, given its widely-recognized status of reform 
leader in the region. The contribution of each explanatory variable 
is obtained by multiplying the corresponding regression coeffi cient 
(from table 5.3) times the difference in the value of this explanatory 
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variable between each Latin American and Caribbean country and 
the comparator country. 

The importance of a particular explanatory variable would, 
therefore, depend on the size of its effect on informality in the 
cross-section of countries and how far apart the two countries are 
with respect to the explanatory variable in question. Naturally, the 
sum of the contributions equals the total difference in predicted 
informality between each individual country and Chile. This dif-
ference is plotted in fi gure 5.4. As expected, it shows that all the 
countries have larger (predicted) informality levels than Chile. 
Haiti, Honduras, and Guatemala are predicted to be the most 
informal (and in general show the largest difference with respect to 
Chile). On the other hand, Uruguay, Argentina, and Costa Rica are 
predicted to be the least informal among the Latin American and 
Caribbean countries, though they still show larger informality lev-
els than Chile. 

Figure 5.5 presents the decomposition of the difference of (pre-
dicted) informality between each of the 20 countries under analysis 
and Chile. The fi gure has four panels, corresponding to each of the 
four informality indicators. The most remarkable observations are 
the following. Policy and institutional variables related to the quality 
of the state are the most important factors explaining the differences 
in informality. Restricted regulatory freedom tends to contribute to 
larger informality in all Latin American and Caribbean countries for 
the Heritage index, self-employment, and pension coverage, while 
defi cient law and order explains the bulk of informality for the Sch-
neider index.

Education, measured by average years of secondary schooling, 
does not play a major role in explaining differences in informality 
with respect to Chile for any of four informality measures, even in 
the cases of Haiti and Honduras. Sociodemographic factors are par-
ticularly important in explaining the differences regarding labor 
informality, and less so regarding production informality. Moreover, 
in the case of labor informality, the larger the differences in informal-
ity with respect to Chile, the larger the importance of sociodemo-
graphic factors. This is the case, for instance, of Haiti and Honduras, 
where all determinants of informality (excluding educational level) 
are about as important. On the other hand, there is no such trend 
regarding the two production informality measures: for them, the 
variables dealing with the quality of the state are always more impor-
tant, especially law and order for the Schneider index and regulatory 
freedom for the Heritage index. 
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Figure 5.4: Differences in Informality between Latin American
Countries and Chile

Source: Authors’ calculations.
Note: Presented are all predicted levels, which may be above or below the actual 

maximum/minimum values. For a list of countries and their 3-letter codes, please see 
annex 5.1.
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Figure 5.5a: Explanation of Differences in Informality 
between Latin American Countries and Chile
Schneider Shadow Economy Index 
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Figure 5.5b: Explanation of Differences in Informality 
between Latin American Countries and Chile
Heritage Foundation Informal Market Index
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Figure 5.5c: Explanation of Differences in Informality 
between Latin American Countries and Chile
Self-Employment
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Figure 5.5d: Explanation of Differences in Informality 
between Latin American Countries and Chile
Non-Contributor to Pension Scheme 
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Conclusion 

By any measure, informality is quite prevalent in the countries of 
Latin America and the Caribbean. This is worrisome because it 
denotes misallocation of resources (labor in particular) and ineffi -
cient utilization of government services, which can jeopardize the 
countries’ growth and poverty-alleviation prospects. The evidence 
presented in this chapter shows that informality has a statistically 
and economically signifi cant negative impact on growth—and an 
equally signifi cant positive impact on the incidence of poverty across 
countries.

Informality arises when the costs of belonging to the economy’s 
legal and regulatory framework exceed the benefi ts. Thus, informal-
ity is more prevalent where the regulatory framework is burden-
some, the quality of government services is low, and the state’s mon-
itoring and enforcement capacity is weak. However, these 
cost-benefi t calculations are also affected by key structural charac-
teristics of the economy, such as its productive and demographic 
structure and the availability of skilled labor. This chapter has argued 
that it is important to take into account all of these factors when 
trying to ascertain the causes of informality. 

In the case of Latin America, this chapter has shown that infor-
mality is primarily the outcome of a combination of poor public 
services and a burdensome regulatory framework. Low levels of edu-
cation, as measured by secondary schooling, are less important in 
this respect. In lower income countries, informality (particularly 
regarding labor markets) is exacerbated when the production struc-
ture is heavily based on agriculture and other rural activities and 
when the labor participation of young people, resulting from recent 
demographic transition, is large.

Informality is a complex phenomenon that is best understood 
from several angles, considering different indicators that refl ect its 
various aspects and treating it as both cause and consequence of 
underdevelopment. This chapter is a modest contribution in this 
direction. 
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Annex 5.1: Sample of Countries in the Informality 
Regressions
   Heritage  Non-
  Schneider Foundation  contributor
  shadow informal  to
  economy market Self- pension
  index index employment scheme
Country   (84 (86 (57 (70
code Country countries) countries) countries) countries)

DZA Algeria � � � �
ARG Argentina � � � �
AUS Australia � � � �
AUT Austria � � � �
BGD Bangladesh � � � �
BEL Belgium � � � �
BOL Bolivia � � � �
BWA Botswana � �  
BRA Brazil � � � �
CMR Cameroon � � � �
CAN Canada � � � 
CHL Chile � � � �
CHN China � �  �
COL Colombia � � � �
ZAR Congo, Dem. Rep. of �   
COG Congo, Rep. of � �    
CRI Costa Rica � � � �
DNK Denmark � � � �
DOM Dominican Republic � � � �
ECU Ecuador � � � �
EGY Egypt, Arab Rep. of � � � �
SLV El Salvador � � � �
FIN Finland � �  �
FRA France � � � �
DEU Germany � � � �
GHA Ghana � �   �
GRC Greece � � � �
GTM Guatemala � � � �
GUY Guyana  �  
HTI Haiti � �    
HND Honduras � � � �
HKG Hong Kong, China � � � 
HUN Hungary � �  �
ISL Iceland  � � 
IND India � �  �
IDN Indonesia � � � �
IRN Iran, Islamic Rep. of � � � �
IRL Ireland � � � �
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   Heritage  Non-
  Schneider Foundation  contributor
  shadow informal  to
  economy market Self- pension
  index index employment scheme
Country   (84 (86 (57 (70
code Country countries) countries) countries) countries)

ITA Italy � � � �
JAM Jamaica � � � �
JPN Japan � � � �
JOR Jordan � �  �
KEN Kenya � �  �
KOR Korea, Rep. of � � � �
KWT Kuwait � �  
MWI Malawi � �    
MYS Malaysia � � � �
MLI Mali � �  
MEX Mexico � � � �
MAR Morocco � � � �
MOZ Mozambique � �  �
NLD Netherlands � � � �
NZL New Zealand � � � �
NIC Nicaragua � �  �
NER Niger � �  
NOR Norway � � � �
PAK Pakistan � � � �
PAN Panama � � � �
PNG Papua New Guinea � �  
PRY Paraguay � �   �
PER Peru � � � �
PHL Philippines � � � �
POL Poland � �  �
PRT Portugal � � � �
SEN Senegal � �  �
SLE Sierra Leone � �   �
SGP Singapore � � � �
ZAF South Africa � � � 
ESP Spain � � � �
LKA Sri Lanka � � � �
SWE Sweden � �  �
CHE Switzerland � � � �
SYR Syrian Arab Rep. � � � 
TZA Tanzania � �  �
THA Thailand � � � �
TGO Togo � �   �
TTO Trinidad and Tobago  � � 
TUN Tunisia � � � �
TUR Turkey � �  �
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   Heritage  Non-
  Schneider Foundation  contributor
  shadow informal  to
  economy market Self- pension
  index index employment scheme
Country   (84 (86 (57 (70
code Country countries) countries) countries) countries)

UGA Uganda � �   �
ARE United Arab Emirates � �  
GBR United Kingdom � � � �
USA United States � � � �
URY Uruguay � � � �
VEN Venezuela, R.B. de � � � �
ZMB Zambia � � � �
ZWE Zimbabwe � �   �



189

Annex 5.2: Defi nitions and Sources of Variables Used in Regression Analysis
Variable Defi nition and Construction Source

Schneider shadow  Estimated shadow economy as the percentage of offi cial GDP. Schneider (2004).
economy index Average of 2001–02 by country. 

Heritage Foundation  An index ranging 1 to 5 with higher values indicating more informal market activity. Miles, Feulner, and
informal market  The scores and criteria are: (i) Very Low: Country has a free-market economy with O’Grady (2005).
index informal market in such things as drugs and weapons (score is 1); (ii) Low: Country 
 may have some informal market involvement in labor or pirating of intellectual 
 property (score is 2); (iii) Moderate: Country may have some informal market 
 activities in labor, agriculture, and transportation, and moderate levels of intellectual 
 property piracy (score is 3); (iv) High: Country may have substantial levels of 
 informal market activity in such areas as labor, pirated intellectual property, and 
 smuggled consumer goods, and in such services as transportation, electricity, and 
 telecommunications (score is 4); and (v) Very High: Country’s informal market is 
 larger than its formal economy (score is 5). Average of 2000–05 by country. 
Self-employment Self employed workers as the percentage of total employment. Country averages  ILO. Data retrieved
 but periods to compute the averages vary by country. Average of 1999-2006 by  from
 country, but countries in Europe and Central Asia (ECA) are excluded (Loayza and  laborsta.ilo.org.
 Rigolini 2006). 

Non-contributor to  Labor force not contributing to a pension scheme as the percentage of total labor World Development
pension scheme force. Average of 1993–2005 by country. Indicators, various 
  years.
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Variable Defi nition and Construction Source

Per capita  Log difference of real GDP per capita (2000 US$). World Development
GDP growth  Indicators, various 
  years.

Initial GDP  Real GDP per capita (2000 US$) in 1985, in logs. World Development
per capita  Indicators, various 
  years.

Initial government  Ratio of general government fi nal consumption expenditure to GDP in 1985. World Development
expenditure  Indicators, various 
  years.

Poverty headcount  The fraction of the population with income below a given poverty line. The poverty Loayza and Raddatz
index line is $1 per person a day, converted into local currency using a PPP-adjusted  (2006).
 exchange rate. The latest/fi nal year of each country’s poverty spell is used. 

Initial Gini index A measure of income inequality ranging 0 to 100 with higher values indicating more  Loayza and Raddatz
 inequal income distribution. The initial year of each country’s poverty spell is used. (2006).

Law and order An index ranging 0 to 6 with higher values indicating better governance. Law and  ICRG. Data
 order are assessed separately, with each sub-component comprising 0 to 3 points.  retrieved from
 Assessment of “law” focuses on the legal system, while “order” is rated by popular  www.icrgonline.com.
 observance of the law. Average of 2000–05 by country. 
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Business regulatory  An index ranging 0 to 10 with higher values indicating less regulated. It is composed Gwartney, Lawson,
freedom of following indicators: (i) Price controls: extent to which businesses are free to set  Sobel, and Leeson
 their own prices; (ii) Burden of regulation/administrative conditions/entry of  (2007), The Fraser
 new business; (iii) Time with government bureaucracy: senior management spends a  Institute. Data
 substantial amount of time dealing with government bureaucracy; (iv) Starting a new  retrieved from
 business: starting a new business is generally easy; and (v) Irregular payments:  www.freetheworld.com.
 irregular, additional payments connected with import and export permits, business 
 licenses, exchange controls, tax assessments, police protection, or loan applications 
 are very rare. Average of 2000–05 by country. 

Average years of  Average years of secondary schooling in the population aged 15 and over. The most Barro and Lee
secondary recent score in each country is used, while fi gures are computed for individual country (1993, 2001); and
schooling data are not available. authors’ calcula-
  tions.

Sociodemographic  Simple average of following three variables: (i) Youth (aged 10-24) population as Authors’ calcula-
factors the percentage of total population; (ii) Rural population as the percentage of total  tions with data from
 population; and (iii) Agriculture as the percentage of GDP. All three variables are  World Development
 standardized before the average is taken. Average of 2000–05 by country. Indicators, ILO, and 
  UN.
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Annex 5.3: Descriptive Statistics
Data in country averages; periods vary by informality measure
(a) Univariate (regression sample)

Variable Obs. Mean Std. Dev. Minimum Maximum

Schneider shadow  84 32.960 14.735 8.550 68.200
  economy index
   (% of GDP) 
Heritage Foundation  86 3.055 1.251 1.000 5.000
  informal market 
  index
   (range 1–5: higher, 
    more informality) 
Self-employment  57 26.204 12.028 7.132 59.335
   (% of total 
    employment) 
Non-contributor  70 53.198 33.482 1.450 98.000
  to pension scheme
   (% of labor force) 

(b) Univariate (full sample)
Schneider shadow  145 34.838 13.214 8.550 68.200
  economy index
   (% of GDP)
Heritage  159 3.409 1.201 1.000 5.000
  Foundation 
  informal market 
  index
   (range 1–5: higher, 
    more informality) 
Self-employment  86 25.158 12.118 1.119 59.335
   (% of total 
    employment) 
Non-contributor  110 55.999 31.905 1.450 98.500
  to pension scheme
   (% of labor force) 
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(c) Bivariate Correlations between Informality Measures

(The upper triangle for regression sample is in italics and the full sample is 
given in the lower triangle.)

  Heritage  Non-
 Schneider Fndn. Self- contributor
 shadow informal employ- to
Variable economy market ment pension 

Schneider shadow  1.00 0.68*** 0.71*** 0.72***
  economy index 145 | 84 83 55 70 
   (% of GDP)  

Heritage Foundation  0.65*** 1.00 0.88*** 0.90***
  informal market index 132 159 | 86 57 70
   (range 1–5: higher, 
    more informality)  

Self-employment  0.65*** 0.79*** 1.00 0.89*** 
   (% of total employment) 69 76 86 | 57 51 

Non-contributor to  0.59*** 0.77*** 0.88*** 1.00
   pension scheme 104 107 57 110 | 70       
    (% of labor force)  

Source: Authors’ calculations.
Note: Sample sizes are presented below the corresponding coeffi cients.
*** signifi cant at 1%
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Notes

1. This defi nition, introduced by De Soto (1989) in his classic study of 
informality, has gained remarkable popularity due to its conceptual strength, 
which allows it to focus on the root causes of informality rather than merely 
its symptoms. For an excellent review of the causes and consequences of the 
informal sector, see Schneider and Enste (2000). Drawing from a public-
choice approach, Gerxhani (2004) provides an interesting discussion of the 
differences of the informal sector in developed and developing countries. 
The World Bank report by Perry et al. (2007) is the most comprehensive and 
in-depth study on informality in the Latin America region. 

2.  Details on defi nitions, sources, and samples for these and other vari-
ables used in this chapter are provided in annex 5.2. 

3.  The LAC countries under consideration are those included in any of 
the four regressions where informality is a dependent variable (table 5.3). 
They are 20 countries plus Chile, which functions as a comparator country, 
unless otherwise noted. Trinidad and Tobago is also excluded since the World 
Bank classifi cation (as of July 2007) considers the country as a high-income 
country. See annex 5.1 for sample of countries in each regression.

4.  Self-employment is arguably a lower bound for the measure of infor-
mal labor given that tax and regulation evasion occurs massively in all types 
of fi rms.

5.  See Loayza (1996) for an endogenous-growth model highlighting the 
negative effect of informality through the congestion of public services.

6.  This does not necessarily mean that informal fi rms are not dynamic or 
lagging behind their formal counterparts. In fact, in equilibrium the risk-
adjusted returns in both sectors should be equalized at the margin. See 
Maloney (2004) for evidence on the dynamism of Latin American informal 
fi rms. The arguments presented in the text apply to the comparison between 
an excessively regulated economy and one that is not. 

7.  We also considered as proxy the ratio of tax revenues to GDP. Even 
though the number of observations drops considerably, the results were 
similar regarding the negative effect of informality on growth. 

8.  To be precise, a one-standard-deviation increase of, in turn, the Sch-
neider index, the Heritage Foundation index, the share of self-employment, 
and the labor force lacking pension coverage leads to a decline of, respec-
tively, 1.1, 0.8, 0.8, and 0.7 percentage points of per capita GDP growth.

9.  Again, details on defi nitions and sources of all variables are presented 
in annex 5.2.

10.  This is constructed by fi rst standardizing each component (to a mean 
of zero and a standard deviation of 1) and then taking a simple arithmetic 
average. We use a composite index, rather than the components separately, 
given the very high correlation among them.
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11.  Regression results with “LAC country” dummy are not presented but 
are available upon request. For the Schneider index, the Heritage index, self 
employment, and pension coverage, t-statistics of the dummy variable are 
2.91, 2.46, 1.20, and 2.36, respectively.
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6

Slow Recoveries

Raphael Bergoeing, Norman V. Loayza, and 
Andrea Repetto

Introduction

Why do some countries recover with relative ease from negative 
shocks while others suffer considerably? Exogenous shocks like a 
deterioration in terms of trade, a reduction in foreign capital fl ows, 
or a rise in international interest rates are common to many develop-
ing countries. Although these shocks initially produce a similar fall 
in economic activity, the recovery paths in their aftermath differ 
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markedly across countries. This is, for instance, what Bergoeing et 
al. (2002) fi nd when they compare the experiences of Mexico and 
Chile in the 1980s. Although those two countries were affected by 
similar shocks in the onset of the 1980s debt crisis, Chile was able 
to recover and “fi nd” a decade that turned out to be lost for Mexico 
and most of Latin America. Bergoeing et al. argue that a key element 
in Chile’s ability to recover was a bankruptcy law that facilitated the 
retrenchment of weak fi rms and creation of stronger companies. 

Recovery processes are intrinsically costly, as they require signifi -
cant amounts of resource reallocation. Depending on the type and 
intensity of shocks, some fi rms and sectors in the economy contract 
while others expand. Labor and capital resources are freed by declin-
ing fi rms in order to be used by growing ones, but not without dif-
fi culty. Resource reallocation implies adjustment, and this is costly, 
whether it means the adoption of new technologies and more capital 
utilization by expanding fi rms or the shredding of labor and capital, 
even to the point of disappearance, by weakening fi rms. Without this 
costly process, however, economies would be unable to resume full 
economic activity in the aftermath of shocks. 

The main hypothesis of this chapter is that slow and costly recov-
eries are the result of impediments to the natural process of resource 
reallocation. Some of these impediments are inherent to the adjust-
ment process and thus can be considered as natural transaction costs 
(see Caballero and Hammour 1998). However, these impediments 
can also result from government policy interventions such as exces-
sive labor protection, directed credit to ineffi cient sectors, entry bar-
riers to the establishment of new plants and fi rms, and burdensome 
bankruptcy laws. By reducing the extent of restructuring, these obsta-
cles alter the recovery path that follows aggregate shocks, inducing 
the stagnation of economic activity during long periods of time. 

Recent studies have underscored the connection between rigidi-
ties and recovery. Prescott (2002) provides a comprehensive analysis 
of this link, making clear that this is an important issue not only for 
developing countries but also for developed economies. The Great 
Depression in the United States during the1930s had many causes, 
but it is now clear that policy distortions exacerbated the slowdown. 
For instance, Cole and Ohanian (1999) argue that labor market 
regulations stalled the recovery process in the aftermath of the stock 
market crash. 

More recently, Germany and Japan, the second- and third-largest 
economies in the world, have experienced their worst recessions since 
the end of World War II. Germany’s GDP growth rate was about half 
of what it was in the rest of Europe during the decade 1995–2005, 
with the costs of reunifi cation playing only a limited role in the coun-
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try’s stagnation. As Broadbent, Schumacher, and Schels (2004) argue, 
the subsidized interest rates prevalent in Germany in the 1990s led to 
overinvestment and low capital returns. After the European Commis-
sion dictated in 2001 that public guarantees for state banks should be 
eliminated, the interest rates paid by German fi rms started to rise, 
which prompted the need for massive fi rm restructuring. However, the 
process was slow and painful, mostly due to Germany’s sclerotic labor 
markets and, as result, the country’s economy was sluggish until the 
mid 2000s. Japan’s experience was even worse. Its economy barely 
grew during the period 1990–2005, due to a combination of overly 
conservative monetary policy and mounting debts by Japanese fi rms. 
As Hoshi and Kashyap (2004), Hayashi and Prescott (2002), and 
Caballero, Hoshi, and Kashyap (2008) argue, it is not fi rms’ debt that 
explains their inability to recover—it is the support that Japanese 
banks have given to grossly underperforming fi rms (or “zombies,” as 
they have come to be known). The life support given by mostly insol-
vent Japanese banks to “zombie” fi rms can only be explained by a 
regulatory regime that allows public recapitalization of weak banks 
and provides overly generous deposit and even creditor and share-
holder insurance. Only the shredding of underperforming fi rms could 
free the fi nancial and other resources needed by profi table fi rms to 
grow and lead the recovery of Japan’s economy. 

Beyond these country-case examples, in the next section of this 
chapter we present some cross-country evidence that there is a nega-
tive relationship between the burden of the regulatory environment 
and an economy’s ability to recover from shocks. In a sample of 76 
countries with average data for the 1990s, we fi nd that countries 
that impose heavier restrictions on product and factor markets (i.e., 
fi rm entry, fi nancial transactions, international trade, bankruptcy 
procedures, bureaucratic red tape, taxation, and labor markets) suf-
fer from more severe—both deep and prolonged—recessions. This 
evidence serves mostly as impetus for the theoretical analysis that is 
the focus of this study. 

This chapter analyzes how policy-induced rigidities can impair an 
economy’s ability to absorb and accommodate shocks, producing a 
more painful and protracted recovery. This is a macroeconomic 
issue, but it can be properly analyzed only from a microeconomic 
standpoint. The reason is that policy-induced rigidities affect the 
dynamics of creation, growth, and destruction of investment proj-
ects and fi rms in a heterogeneous, idiosyncratic manner, even if the 
shocks are common. Depending on each fi rm’s capital intensity, level 
of technology, and specifi c shocks, policy-induced distortions become 
relevant for some fi rms and less so for others in the face of common 
adverse conditions. It is this heterogeneity in fi rms’ responses to 
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shocks that allows us to discern the mechanisms through which 
rigidities operate. 

In order to model the link between slow recoveries and rigidities, 
we extend the work of Campbell (1998) to allow for policy-induced 
obstacles to restructuring. Specifi cally, we develop a dynamic general 
equilibrium model of heterogeneous plants subject to aggregate and 
idiosyncratic shocks and rigidities. We model these rigidities as sub-
sidies and taxes that change the relative cost of fi rm creation, expan-
sion, and survival, thus altering the natural rate of factor realloca-
tion. We then submit the modeled economy to aggregate shocks and 
compare the recovery path of a distorted economy to that of a fully 
fl exible one. 

Ours is a vintage capital model, where different types of capital 
embody different levels of technology. As the technological frontier 
expands, capital that represents less advanced technologies will tend 
to be scrapped. Its salvage value can then be used to produce new 
capital that embodies the leading-edge technology. In this context, 
the economy’s equilibrium path is characterized by an ongoing pro-
cess of resource reallocation. When an exogenous rigidity, such as a 
production subsidy to incumbent fi rms, is introduced, the natural 
process of entry and exit is muted, reducing the amount of fi rm 
restructuring. In this example, the subsidy allows ineffi cient plants—
which would have otherwise exited—to stay in business longer, and 
prevents new and more technologically advanced plants to appear. 
This promotes an ineffi cient allocation of resources and pushes the 
economy inside its production possibilities frontier. We believe these 
explanations for the lack of recovery and growth apply to a wide 
range of actual economic experiences.

After presenting the model, we simulate two situations represent-
ing particular cases of impediments to reallocation with the purpose 
of showing how they may affect the economy’s recovery path. In the 
fi rst numerical exercise, we compare economies that start off with 
different levels of a production subsidy to incumbent fi rms. We 
expose these economies to the same aggregate shock and then com-
pare their recovery paths. Under our benchmark calibration, we fi nd 
that an undistorted economy that faces a (one-period) transitory 
aggregate shock equivalent to 5 percent of steady-state per capita 
GDP loses about 13 percent of its pre-shock output and completes 
restructuring in a period of one quarter. However, in the presence of 
a similar shock, an economy that starts off with a 5 percent (10 
percent) subsidy to incumbents loses 14.2 percent (14.3 percent) of 
initial output with a restructuring period of nine (10) quarters. 

In our second exercise, the distortion is a policy response to the 
aggregate shock. When an exogenous recession hits the economy, 
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jobs are lost and production units are scrapped. To reduce the dis-
tress associated with these losses, the government intervenes, subsi-
dizing incumbents one period after the shock hits the economy. This 
intervention is transitory and phased out gradually, lasting about 
three quarters in the simulation. In this case, an economy that ini-
tially imposes a 3 percent (6 percent) subsidy to incumbents loses 
about 24 percent (36 percent) of GDP in present value terms with a 
recovery period that lasts 29 (37) periods. The differences in recov-
ery paths with respect to the fully fl exible economy are remarkable, 
particularly given that we assume that shocks are short-lived and 
that there is a single distortion present.

Our work builds on the fi rm heterogeneity models pioneered by 
Jovanovic (1982) and further extended by Hopenhayn (1992), Eric-
son and Pakes (1995), and Campbell (1998). This chapter comple-
ments the analysis started by Caballero and Hammour (1996). In a 
series of papers, Caballero and Hammour develop a model of inef-
fi cient creative destruction, in which transactional diffi culties ham-
per the process of reallocation. They fi nd that in these economies, 
the processes of fi rm creation and destruction are decoupled and 
their rates are ineffi ciently low. Our analysis differs from Caballero 
and Hammour’s in that in our model, rigidities are the result of 
direct policy interventions. Moreover, we focus on the creation and 
destruction margins, not attempting to explain the “scrambling” of 
production units according to their level of effi ciency. Our work also 
complements the studies that analyze the level effects of policy dis-
tortions in the context of fi rm dynamics. Hopenhayn and Rogerson 
(1993) build a model of fi rm heterogeneity to study the effects of a 
tax on layoffs. They fi nd large employment and welfare effects on 
the economy’s stationary equilibrium. Similarly, Restuccia and Rog-
erson (2008) develop a model of fi rm heterogeneity to show that 
policies that distort the relative prices faced by individual fi rms can 
result in large productivity losses. They use the model to help explain 
the large differences in aggregate output per capita across countries. 
Our model is complementary to these analyses because, rather than 
focusing on levels in the steady state, we compare the trajectories of 
recovery from shocks as represented by transitional dynamics. 

Finally, our work is also related to the job reallocation and plant 
dynamics literature. Davis, Haltiwanger, and Schuh (1996) and oth-
ers have extensively documented the international evidence on job 
reallocation. At any given time, and even within the same industry, 
jobs are created and destroyed, existing plants expand and contract, 
new plants start up, and old plants shut down. Given that develop-
ing countries face larger shocks, thus requiring higher levels of 
restructuring than industrialized economies, we should then observe 
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higher rates of reallocation in developing economies. However, the 
facts documented in the literature show surprisingly similar rates of 
job reallocation across countries. One reading of this evidence is that 
some developing economies face severe obstacles, whether structural 
or policy induced, to reshuffl ing resources across production units. 
Caballero, Engel, and Micco (2004) reach a similar conclusion after 
comparing the degree of labor market infl exibility in several Latin 
American countries, fi nding, for instance, that Mexico faces more 
rigidities than Chile.

The chapter is organized as follows. The next section provides 
some cross-country empirical support for a link between the regula-
tory environment and the severity of recessions. In the following 
section, we present a model with heterogeneous plants and policy 
distortions. We explain the mechanics of the model and describe its 
equilibrium solution. This is followed by a section in which we cal-
ibrate and simulate our model economy to quantify the impact of 
policy distortions on slow recoveries. The fi nal section concludes our 
discussion.

Some Empirical Evidence

Our goal is to understand why some countries suffer in recovering 
from temporary negative shocks. To this macroeconomic question, 
we postulate a microeconomic answer related to the negative effect 
that distortionary government-imposed regulations have on fi rm 
dynamics. That is, an excessive regulatory environment can weaken 
the process of destruction of ineffi cient investment projects and the 
adoption of improved technologies. Given the crucial role that regu-
lations play in our explanation, a necessary fi rst step is to examine 
whether the regulatory environment is in practice related to the 
severity of recessions. Here we illustrate the relevance of this rela-
tionship from a cross-country perspective.

The regulatory environment affects the entry, growth, and exit of 
fi rms and investment projects. According to this criterion, we can 
identify and attempt to measure the most relevant aspects of the 
regulatory regime. Using a variety of cross-country sources, we col-
lected comparable data on the following types of government-imposed 
regulations in each country for the 1990s: fi nancial restrictions, trade 
barriers, fi rm entry costs, ineffi cient bankruptcy procedures, bureau-
cratic red tape, tax burden, and labor regulations.1 Given that our 
purpose here is to illustrate the regulatory regime’s overall, reduced-
form effect, we combine these regulation measures into a single index. 
Specifi cally, we fi rst standardize the indicators to range between 0 
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and 1, where a higher number indicates a heavier burden of the cor-
responding regulation, and then we average them out to obtain a 
single index. Our sample consists of 76 countries, representing all 
major regions of the world. To get a sense of the prevalence of regu-
lations across regions, fi gure 6.1 presents the median of the regula-
tory index for various groups of countries. We can discern three lev-
els of regulatory burden: Sub-Saharan Africa (AFR), the Middle East 
and North Africa (MNA), Latin America (LAC), and South Asia 
(SAS) have the highest level of regulatory burden. East Asia and 
Pacifi c (EAP) is in the middle of the range, and industrialized coun-
tries (INL) show the lowest level of overall regulations.2 

The dependent variable in our analysis is the severity of reces-
sions. There is no standard measure in the literature for this concept, 
but here we propose a simple indicator that captures the extent of 
downward output deviations from trend for each country during a 
given period. We fi rst obtain output-gap series by detrending each 
country’s (log) of per capita GDP, using annual data for the period 
1960–2000. The detrending procedure is conducted using the band-
pass fi lter of Baxter and King (1999) on a country-by-country basis. 
We then identify and select only output gaps below trend. Finally, 
the severity-of-recessions indicator for each country results from 
adding up its recessionary gaps during the period 1990–2000. 

The scatter plot in fi gure 6.2 represents the simple relationship 
between the regulation index and the severity of recessions. Con-
fi rming our priors, stronger regulations are related to more severe 
recessions, with a correlation coeffi cient of 0.36. A more formal 

Figure 6.1: Regulation Index by Region
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evaluation of the connection between our variables of interest should 
take into account the additional determinants of the severity of 
recessions. In particular, it is necessary to control for key shocks that 
can affect the economy and its downward cycles. Also, we specifi -
cally consider the possibility that the severity of recessions is not 
only related to regulations but also to the volatility of the terms of 
trade, the volatility of domestic price infl ation, and the degree of real 
exchange rate overvaluation. The fi rst column of table 6.1 presents 
the OLS regression results. The estimated coeffi cient on the regula-
tion index is positive and statistically signifi cant. 

The OLS estimation results do not control for the possibility that 
the regulatory burden be endogenously determined, along with the 
severity of recessions. Given that we are interested in the effect from 
regulations to recessions, we use an instrumental variable procedure 
to isolate the impact of exogenous changes in the regulation index. 
We select the instrumental variables from the recent literature on the 
causes of regulations (see Botero et al. 2004 and Bolaky and Freund 
2004). They are the initial level of per capita GDP and variables that 
indicate legal origin (British, French, German, and Nordic) and 
degree of Western infl uence in the country. The IV regression results 
are presented in the second column of table 6.1. Hansen’s J-test of 
over-identifying restrictions cannot reject the null hypothesis that 
the instruments are not correlated with the regression residual. 
Moreover, the instruments have a large explanatory power over the 

Figure 6.2: Severity of Recessions and Regulatory Burden
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Table 6.1: Severity of Recessions and the Burden of 
Regulations  
Dependent variable: Severity of recessions: sum of (log) per capita output 
gap below trend, 1990–2000

 OLS IV 

    [1]   [2]  

Regulation index 0.09845** 0.10021**
  (index ranges from 0 to 1, with 
  higher meaning more regulated) 2.54 2.18 

Control variables:    
Volatility of terms of trade shocks 0.00089 0.00087 
  (standard deviation of annual 
  terms of trade growth) 0.77 0.74 
   
Volatility of domestic infl ation 0.00046 0.00045 
  (standard deviation of annual 
  CPI growth) 1.56 1.59 
   
Real exchange rate overvaluation 0.01203 0.01213 
  (proportional index, where 
  overvaluation if index > 100) 0.85 0.89 
       
R-squared 0.19 0.19 
   
R-squared 1st stage (partial due 
  to excluded instruments)  0.74 

SPECIFICATION TEST     
Hansen's J-test of overidentifying 
  restrictions (p-value):  0.93 

Source: Authors’ calculations.
Note: The sample is 76 countries. Standard errors are robust to heteroscedasticity 

(Newey-West). t-Statistics are presented below the corresponding coeffi cient. Inter-
cept is included in all estimations but not reported. Instruments: log of per capita GDP 
in 1990, binary variables indicating legal origin (British, French, German, Nordic), 
variables indicating fraction of population that speaks a major European language.

** signifi cant at 5%

regulatory index (R2 = 0.74). Together, these results indicate that the 
instruments are valid and relevant. Interestingly, the IV estimated 
coeffi cient on the regulation index is quite close to its OLS counter-
part in terms of sign, size, and statistical signifi cance. 

We can use the IV results to gauge a sense of the economic sig-
nifi cance of the effect of regulations on the severity of recessions. A 
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simple exercise is to measure the impact of reducing the regulation 
index from the heaviest to the least regulated regions. In particular, 
consider reducing the regulation index from that of a typical or 
median country in Africa, the Middle East, Latin America, and South 
Asia (0.51) to that of the median in developed countries (0.28). 
Using the IV point estimate for the coeffi cient on the regulation 
index (0.1), this reduction in the regulatory burden leads to lessening 
the severity of recessions by 2.3 percentage points, which represents 
almost 30 percent of the typical loss due to recessions in developing 
countries. 

A Theory of Plant Selection

We develop a general equilibrium model of heterogeneous produc-
tion units or “plants,” vintage capital, and common and idiosyn-
cratic shocks, based on Hopenhayn (1992) and Campbell (1998). 
Assume that there exists a distribution of plants characterized by 
different levels of productivity. In each period, plant managers decide 
whether to exit or stay in business. If a plant stays in business, the 
manager must decide how much labor to hire. If the plant exits, it is 
worth a sell-off value. New technologies are developed every period. 
Plants face three types of productivity shocks: an aggregate shock 
common to all plants, an idiosyncratic (plant-specifi c) shock, and an 
innovation shock to the leading-edge production technology. 

In this context, the economy is characterized by an ongoing pro-
cess of plant entry and exit, with corresponding job creation and 
destruction. Plants exit if aggregate economic prospects loom nega-
tive. They may also exit if their current technology becomes obsolete 
and, by selling off their capital, owners gain access to the leading-
edge technology—an illustration of Schumpeter’s process of creative 
destruction. However, exiting is costly as capital loses some of its 
value in the process. These investment irreversibilities, as modeled 
by Caballero and Engel (1999), combined with idiosyncratic uncer-
tainty, generate an equilibrium solution where plant owners ratio-
nally delay their exit decisions. 

Our model extends Campbell’s (1998) analysis in three dimen-
sions. First, by fully characterizing plant-level dynamics, we consider 
starting and closing plants, as well as incumbents. This allows us to 
look not only at plant entry and exit but also at labor creation and 
destruction resulting from continuing plants.

Second, we consider both aggregate and idiosyncratic productiv-
ity shocks. Within this setting, plants can become more productive 
over time for two reasons: either they are all exposed to better meth-
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ods of production or some receive a good realization of productivity 
improvement while others do not. The distinction is relevant since 
these nonmutually exclusive ways of increasing productivity have 
different implications. In particular, while aggregate productivity 
changes are unbounded and do not necessarily entail substantial 
worker displacement, the increase in effi ciency resulting from spe-
cifi c shocks is bounded by the production possibilities frontier and 
may involve signifi cant reallocation of inputs across fi rms. More-
over, while the former predicts a negative correlation between entry 
and exit of plants (and corresponding labor creation and destruc-
tion), the latter implies positive co-movement between them. 

Finally, we extend Campbell’s model to allow for exogenously 
imposed rigidities. In particular, we study the effect of policies that 
alter fi rms’ decisions to leave or stay in the market. In our bench-
mark simulations, markets are fully fl exible, so policies that alter the 
equilibrium reduce welfare. In particular, policies that subsidize 
incumbents reduce the reallocation of resources that naturally fol-
lows a recession, delaying recovery. Governments are willing to 
impose such policies to reduce the volatility and short-run social and 
political costs associated with recessions. Our simulation results 
below are consistent with this fact: as the reallocation process is 
muted, incumbent protection reduces short-run output losses at the 
cost of a slow recovery. 

In order to better relate our model to the existing micro dynamics 
literature, we refer to production units as “plants.” We should make 
clear, however, that we do not provide a theory of the fi rm or the 
plant. In our model, the size of the fi rm as a collection of production 
units is indeterminate, and, therefore, the modeled entry-exit dynam-
ics can occur either within or across actual fi rms or plants. Neverthe-
less, to the extent that fi rm or plant activities tend to consist of 
interrelated production units (or investment projects), we expect 
that there is considerable correlation between production dynamics 
in the model and plant dynamics in reality. Moreover, we conjecture 
that the magnitude of entry and exit implicit in the model is an upper 
bound of those in reality. We will come back to this point when we 
discuss the parameterization of the model.

The gap between the defi nition of production units in the model 
and in the data implies that our model abstracts from reality in other 
dimensions that are also relevant for the specifi cation of parameters 
as well as for the interpretation of our results. On the one hand, only 
new plants invest. In the data, investment is carried out by both new 
and old plants. On the other hand, plants may adopt new technolo-
gies without actually closing. 

In what follows we describe our model in detail. 
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The model economy: The economy is populated by a continuum 
of heterogeneous plants. A plant needs labor (n) and capital (k) for 
production of the unique good, which can be used for consumption 
or investment. This unique production good is the numeraire. 

Each plant’s technology is given by 

where λt is the aggregate productivity shock common to all estab-
lishments and θt is the idiosyncratic productivity shock. The aggre-
gate productivity shock follows an AR(1) process described by 

N(.) is the normal distribution, 0 ≤ ρλ ≤ 1, and εt
λ is i.i.d.

Each type of capital embodies different levels of technology. Since 
technologies are characterized by constant returns to scale, we can 
restrict the size of all plants to be equal to one unit of capital. Thus, 
capital goods are identifi ed with plants so that investing one unit of 
the aggregate good yields a unit mass of plants. 

The aggregate production function of this model economy is:

where        is the aggregate effective capital stock.

Capital embodying relatively low levels of technology is scrapped 
as its productivity lags behind that of the leading-edge technology. 
When a plant is retired, a unit of capital that is scrapped has salvage 
value s < 1. The total amount of salvaged capital in period t is then

where 
–θt is the endogenous cut-off level of productivity that deter-

mines the exit decision of plants. Units of the production goods not 
consumed—which are made up of investment and part of last peri-
od’s scrapped capital—are transformed into new units of capital 
embodied in the leading-edge technology. That is, the initial produc-
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tivity level of a plant born in period t is a random variable with a 
normal distribution 

where zt is the index of embodied technology that represents the 
leading-edge production process. This random variable follows a 
random walk with a positive drift μz according to 

                                          .
                                                             

This drift is the only source of long-run aggregate growth in our 
economy. 

Capital that is not scrapped receives an idiosyncratic shock to its 
productivity level before the next period production process starts, 
according to 

This idiosyncratic shock has zero mean and, thus, it does not 
affect the economy´s long-run growth rate. The random walk prop-
erty of the stochastic process ensures that the differences in average 
productivity across units of capital persist over time. Thus, at any t, 
the units of capital with more advanced technology have a lower 
probability of shutting down.  

Summarizing, there are three sources of uncertainty: fi rst, an 
idiosyncratic productivity shock, εθ

t  , that determines the plant-
level decisions of incumbents. This shock does not alter the aggre-
gate equilibrium allocation. Second, an idiosyncratic productivity 
shock, εz

t  , that governs the economy-wide growth. Notice that 
plants, as they decide to stay or leave, choose between the follow-
ing distributions: 

Finally, there is an aggregate shock, ελ
t, which introduces aggre-

gate uncertainty, moving transitorily the economy´s production pos-
sibility frontier. 

Plants last one period. At the beginning of the period, fi rms decide 
production and hiring. The wage rate in period t is ωt , and the begin-
ning and end of period prices of a plant with productivity θt are 
q0

t (θt) and q1
t (θt), respectively. Within this setting, given the number 
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of units of capital with productivity θt, kt (θt), the employment 
assigned to each plant is given by 

After production, fi rms decide which plants should be scrapped 
and which ones should be maintained in business. Firms sell their 
production and salvaged capital to the consumer and to a con-
struction fi rm that produces capital embodying the leading-edge 
technology. 

Capital evolves according to the law of motion

Since asset prices equal discounted expected dividend streams, 
increases in the level of productivity raise these prices; and since the 
scrap value of a plant is independent of its productivity, only plants 
with productivity levels below the threshold 

–θt exit the market. The 
marginal plant, that is, the one with productivity level 

–θt, has a mar-
ket value given by the scrap value. The following equation states this 
condition.

Finally, the purchasing price of a unit of capital is determined not 
only by its marginal productivity but also by the price at which the 
capital left after depreciation may be sold at the end of the period. 
Thus, for each θt, the purchase and sale decisions of capital units 
must be characterized by the zero profi t condition: 

where 1{.} is an indicator function that equals one if its argument is 
true and zero otherwise. This condition restricts the beginning of the 
period price to be the return from using the capital plus the price at 
which it can be sold at the end of the period. 

There is a construction fi rm whose sole purpose is to incorporate 
the leading-edge technology into the goods produced by the fi rm. A 
construction fi rm that buys Ic

t   units of the aggregate good from the 
producer incorporates the leading-edge technology at zero cost, and 
then sells it to consumers at the end of the period at a price per unit 
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q1i
t . Profi t maximization requires the price of the construction proj-

ect to be equal to the cost of inputs. That is, 

Government subsidies (taxes), τt , follow an AR(1) process as the 
one described for the aggregate productivity shock, λt. We consider 
policies that allow plants to stay in the market longer than they 
would have without government intervention. We represent them by 
a subsidy to incumbents that increases the end-of-period price of an 
old plant. The government´s budget constraint is guaranteed to be 
satisfi ed by imposing a lump-sum transfer to consumers.

The remainder of the model is standard. There is a continuum of 
identical infi nitely lived consumers who own labor and equity. Their 
preferences are given by

where ct and 1 � nt are consumption and leisure respectively, and β 
� (0,1) is the subjective time discount factor. Every period consum-
ers have a time endowment equal to 1. Following Hansen (1985) 
and Rogerson (1988), we assume that consumers can work a fi xed 
number of hours or none at all. To avoid non-convexities, consum-
ers are assumed to trade employment lotteries. As a consequence, nt 
is interpreted as the fraction of the population that works. 

Defi nition of the equilibrium: A Competitive Equilibrium in this 
economy is a set of contingent plans {ct, It, Yt, 

–
Kt, Nt, St}∞

t=0, and 
contingent prices {ωt, q

1
t , q

0
t ,    q

1i
t }∞

t=0 of labor, plants at the beginning 
of the period, plants at the end of the period, and construction proj-
ects, and a vector {

–θt}∞
t=0 such that, given contingent prices, the trans-

fer Tt , and production and government stochastic processes {zt, θt, 
λt, τ t}, at each period t:

1) The representative consumer solves
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2) The producer of the consumption good satisfi es

3) The intermediary satisfi es

4) The government satisfi es

5) The market clearing restriction is satisfi ed 

A Numerical Evaluation 

We simulate the transitional path that follows aggregate productiv-
ity shocks. We study slow recoveries resulting from distortions that 
alter plants dynamics. Although these distortions may take various 
forms, we model a specifi c policy that subsidizes incumbents. Plants 
that would have exited after the shock stay longer in the market 
when the subsidy is positive. To approximate actual experiences, we 
simulate equilibria for a range of policy values. 

Solution method

To solve for the numerical equilibria, we use a three-step strategy. 
First, we compute the non-stochastic steady state values for the model 
variables. Second, we linearize the system of equations that charac-
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terizes the solution around the long-run values of the variables. Third, 
we apply the method of undetermined coeffi cients described in Chris-
tiano (2002). To solve the model, we scale the variables by the long-
run growth rate such that they converge to a steady state. Then a 
mapping takes the solution from the scaled objects solved for in the 
computations to the unscaled objects of interest. 

Parameter values

We can separate the parameters into three types, given by the fol-
lowing vectors: aggregate parameters {β, δ, γ, μz, α, s, σλ, ρλ}; plant-
specifi c parameters {σ, σθ}; and policy parameters {τ, στ, ρτ}. 

The aggregate parameters are calibrated as in a representative 
fi rm economy. A period is one quarter. Long-run growth is given by 
μz(1-α)/α, which also represents the growth rate of income per cap-
ita since population is stationary. Thus, to have an annual trend 
growth rate of 2 percent, and given α equal to 0.6—a standard value 
in the literature—we use μz equal to 0.52 percent. The marginal util-
ity of leisure, γ, determines the fraction of available time allocated 
to labor. We chose γ consistently with N equal to 0.35. The irrevers-
ibility s is fi xed in 0.9. The remaining aggregate parameters, β, α, 
and δ, are chosen as in the standard growth literature. 

Plant-specifi c parameters are taken from Campbell (1998). There 
are two reasons for doing so: fi rst, long series of plant-level data are 
generally not available for a large sample of countries. Second, we 
see our economies as equal in all respects but policy. We use the 
United States as our undistorted long-run benchmark.

Campbell sets parameter values to match the moments of plant 
dynamics using data from the Annual Survey of Manufactures of the 
U.S. Census Bureau (Department of Commerce). Although we refer to 
production units as plants in our model, investment projects provide a 
better description of them. Thus, an entry or an exit in the model might 
occur within an actual plant, and thus might not be captured by actual 
data. In this sense, our model naturally generates much more in the 
way of dynamics than that observed in the data. Nevertheless, our 
parameterization underestimates the true variance of investment proj-
ects, as we match our model’s moments using plant-level data. Had we 
used the variability of entry and exit of projects across and within 
plants, our results would have assigned a much larger role to realloca-
tion and restructuring as a source of transitional growth. 

Policy parameters are also complicated to calibrate since compa-
rable series for plant-level distortions are typically not available 
across countries. Thus, we approximate different actual experiences 
by simulating transitional growth using a wide range of policy values. 
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These distortions are intended to capture different regulations that 
reduce competition, raise the costs of fi rm formation, and slow down 
technological adoption. They may also represent other impediments 
to the natural process of reallocation across fi rms such as fi nancial 
markets imperfections. In general, any policy that affects current and 
expected productivity, interfering with the natural process of birth, 
growth, and death of fi rms, will have a detrimental effect on aggre-
gate growth. For instance, as the cost of entering and exiting the 
economy changes, the distribution of fi rms is altered: too many inef-
fi cient fi rms remain in the market and too few effi cient fi rms enter the 
market. As a result, both the reshuffl ing of resources from less to 
more effi cient fi rms and the adoption of the leading-edge technology 
are impeded. Our choices for the level of the subsidy yield a govern-
ment size between 18.2 percent and 23.7 percent in steady state. 
These fi gures are at ranges within the lower bound of the distribution 
of actual government shares in GDP (OECD 2003). 

Finally, the remaining parameters, σλ, ρλ, στ and ρτ, are picked 
along with our simulation exercises, i.e., they are used to fi x the size 
and persistence of the shocks imposed on our simulated economies. 
Table 6.2 summarizes our parameter choices. 

Simulating transitional growth

Our benchmark equilibrium is given by an economy without distor-
tions that faces an exogenous 5 percent reduction in its aggregate 
productivity level (i.e., σλ=-0.05). This shock has no persistence (i.e., 
ρλ=0), and thus it lasts only one period. We make the latter assump-
tion to abstract from the intertemporal effects of the shock. 

Figure 6.3 shows the impulse responses for four key macroeco-
nomic elements of the benchmark equilibrium: output, consump-
tion, investment, and hours worked. We see that, as expected, a 
negative aggregate shock to productivity reduces all of them. These 
impulse responses are consistent with those observed in a represen-
tative fi rm economy. A model with plant heterogeneity introduces an 
additional margin by allowing entry and exit and the reshuffl ing of 
resources across existing plants. These reallocation effects are rele-
vant for aggregate productivity dynamics. Figures 6.4 and 6.5 show 
impulse responses for the cut-off level of productivity that deter-
mines endogenous exit decisions, and job creation and destruction 
rates, respectively. A one-period reduction in the level of aggregate 
productivity increases the cut-off level of productivity, since it forces 
relatively ineffi cient plants to exit. Moreover, job creation falls and 
job destruction increases. The aggregate labor response is the net 
result of these two margins of adjustment. 
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To study differences in recovery paths, we analyze two particular 
cases of impediments to reallocation that might shed light on actual 
differences in recovery paths. In the fi rst numerical exercise, we com-
pare economies that start off with different levels of a production 
subsidy to incumbent fi rms. We then expose these economies to the 
same 5 percent aggregate shock, and compare their recovery paths to 
their own trend. The second exercise simulates an economy with no 
distortions that imposes a transitory subsidy to incumbents a period 
after the aggregate shock occurs. When the exogenous recession hits 
the economy, jobs are lost and production units are scrapped. To 
reduce the distress associated with these losses, the government inter-
venes, subsidizing incumbents one period after the shock hits the 
economy. This policy is short-lived, as it follows an AR(1) with auto-
correlation coeffi cient of 0.66; that is, it lasts about three quarters.3 

Figure 6.6 shows the recovery path for our fi rst exercise. The 
trend has been normalized to one in both economies. Initially, the 
economy that protects the incumbents experiences a smaller fall in 
output. This is precisely why this type of policy is typically imple-

Table 6.2: Parameterization

Aggregate parameters 
Discount factor β 0.98
Fraction of hours worked in steady state N 0.35 
Labor share α 0.6
Technology drift μz 0.0052
Irreversibility s 0.9
Depreciation rate δ 0.02

Plant-level parameters
Standard deviation of shock to incumbents  σθ 0.03
Standard deviation of shock to startups σ 0.25
 
Simulation parameters
Aggregate productivity shock σλ �0.05
Aggregate productivity shock persistence ρλ 0
Policy level τ
  Exercise 1  �0.05, �0.1
  Exercise 2  0
Policy shock σt
  Exercise 1  0
  Exercise 2  �0.06,�0.03
Policy shock persistence ρτ 
  Exercise 1  n.a.
  Exercise 2   0.66

Source: Authors’ calculations.
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Figure 6.3: Impulse Response for Macro Variables
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mented: to reduce volatility. Over time, however, the protected econ-
omy experiences a slow recovery. The results are similar in the sec-
ond exercise. Figure 6.7 shows the recovery path in this case. As 
before, the economy that subsidizes existing plants experiences stag-
nating growth and recovers its pre-crisis output trend level much 
later. 

To measure the differences in the recovery paths of the undis-
torted and distorted economies, we provide two types of indicators. 
The fi rst type relates to the size of output losses, whereas the second 
relates to the time that output takes to recover its long-run trend. 

To construct the fi rst indicator (from now on, “the loss”), we start 
by normalizing the path of output and its trend in such a way that 
all economies start off with the same level of output; that is, GDP 
per capita and its trend at time t = 0 are all equal to 1. We do this to 
account for the fact that distorted economies have lower output in 
steady state. Let Yτ

t represent the actual GDP of the economy with 
distortion at level τ in period t, and let YTτ

t be its trend. Thus, the 
loss is the present value of output deviations from its trend as a frac-
tion of pre-shock output:

Figure 6.5: Impulse Response for Job Creation and 
Destruction Rates
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Figure 6.6: Slow Recovery—Exercise 1
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Figure 6.7: Slow Recovery—Exercise 2
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We use two sets of recovery length indicators. The fi rst one measures 
the time it takes the economy to recover its trend after the economy is 
struck by the exogenous aggregate shock. The second indicator is the 
fraction of the loss that is realized in a given number of quarters. 

Table 6.3 reports these indicators for the simulated economies. 
The fully fl exible economy loses a signifi cant fraction of its pre-
crisis GDP over the recovery path: 13.1 percent in present value 
terms. The economy does not recover instantaneously because there 
exist technological rigidities—(a scrap value below 1 and) a lag 
between capital investment and its availability for production. 
These rigidities imply that the loss of output is larger than the actual 
shock. If the economy is already distorted when the shock strikes, 
the loss increases to slightly over 14 percent. This difference, about 
1 percent of pre-crisis GDP, is totally due to reduced reallocation, 
and thus to lower aggregate TFP growth. Recall that we measure 
the loss after normalizing the path of output, so the loss does not 
incorporate the fact that the distorted economy is poorer in steady 
state. This additional loss is large. The measured losses associated 
with the subsidy that is given right after the crisis starts are much 
larger (fi rst line of the second panel.) Their larger size is due to the 
fact that the tax puts the economy below its trend for a long period 
of time (see fi gure 6.7).

The second measure shows that the undistorted economy quickly 
recovers its output trend: it takes only one quarter to reduce the gap 
to less than one-fi fth of 1 percent.4 The subsidized economies take 
nine and 10 quarters, respectively. The length of the recovery period 
increases substantially when the government subsidizes fi rms right 
after the crisis starts, with catch-up periods that rise over 30 quar-
ters. Thus, the policy intervention reduces volatility and fi rm destruc-
tion, at the cost of a long period of stagnation. 

Our fi nal measure, the fraction of the loss that is realized in 1, 5, 
10, 20, and 30 quarters, is reported at the bottom of each panel. 
Most of the loss is quickly realized in the fully fl exible economy, with 
more than 84 percent of it happening within the fi rst period. Subsi-
dized economies spread these losses over time, with 68 percent to 72 
percent realized within the fi rst quarter. Only after 10 quarters did 
all three simulated economies behave similarly, having realized about 
95 percent of the loss. Once again, the differences between this case 
and the economy that was intervened in during the crisis are striking: 
only 30 percent to 46 percent of the loss is realized within the fi rst 
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quarter, spreading the recovery path over a much longer period of 
time. The economy takes about 30 quarters to realize 95 percent of 
the loss, i.e., fi ve years more than the undistorted economy.

Our results show that the costs associated with incumbent protec-
tion are substantial, in terms of both lost output and recovery length. 
These costs are much larger whenever the economy is distorted along 
the recovery path, because within a short period of time, the econ-
omy faces two shocks: the exogenous aggregate shock and the policy 
response to the shock. If the government lets the economy adjust on 
its own, the initial fall in output is much sharper, but is concentrated 
over a signifi cantly shorter period of time.

Table 6.3: Simulated Slow Recovery Indicators

  Subsidy (%)

Pre-existing distortion 0 5 10

Loss (% of pre-shock GDP)  13.1 14.2 14.3

Catching up with the trend (quarters) 

   0.2%  1 9 10

   0.5%  1 2 4

% of the loss realized in 

   1 quarter  84.2 72.3 68.1

   5 quarters  91.1 88.7 90.1

   10 quarters  94.5 94.9 96.5

   20 quarters  97.8 98.9 99.6

   30 quarters  99.1 99.8 100.0

  Subsidy (%)

Distortion along the way 0 3 6

Loss   13.1 23.7 36.3

Catching up with the trend (quarters) 

   0.2%  1 29 37

   0.5%  1 17 26

% of the loss realized in 

   1 quarter  84.2 46.4 30.3

   5 quarters  91.1 57.2 43.6

   10 quarters  94.5 71.9 63.5

   20 quarters  97.8 88.9 86.0

   30 quarters  99.1 95.6 94.6  
 

Source: Authors’ calculations. 
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Conclusions

In this chapter we have linked microeconomic rigidities to aggregate 
transitional growth. By subsidizing incumbents, we have altered the 
reallocation process, a key source of aggregate effi ciency. As plants 
that would have exited the economy stay longer in the market, 
aggregate effi ciency lowers and growth stagnates. As a result, econ-
omies experience slow recoveries and large output losses. 

Our fi ndings are consistent with observed recovery paths. The 
evidence on plant dynamics across countries is also consistent with 
our fi ndings. Developing and developed economies show surpris-
ingly similar rates of job reallocation, although output volatility is 
markedly higher in poor countries. This high volatility suggests the 
need for higher restructuring. Thus, the evidence is consistent with 
sluggish restructuring in developing countries, perhaps as a result of 
institutional impediments to resource mobility across production 
units. Governments are willing to impose these rigidities to reduce 
the depth of recessions and the associated short-run social and polit-
ical costs. However, reduced volatility comes at the cost of stagna-
tion and increased output losses in the long run.

Finally, our results suggest further research on other growth-
related issues. Market-oriented reforms have been ubiquitously 
undertaken during the last two decades. However, most reforms are 
implemented sequentially, so when one reform is undertaken, other 
obstacles to reallocation stay in place. Our results suggest that the 
benefi ts from liberalizing international trade or from privatizing 
publicly owned fi rms will be largely reduced if impediments to plant 
dynamics are not eliminated simultaneously. 

Notes

1.  We use the database collected and presented in Loayza et al. (2009), 
also in this volume. See this chapter for specifi c defi nitions, sources, and 
coverage of the data.

2.  We should note that this pattern is not homogeneous across types of 
regulations. For instance, contrary to the overall index, industrialized coun-
tries have the highest burden of taxation.

3.  Our exercise is highly stylized since the endogeneous policy response 
is more likely to happen in reality when aggregate shocks are persistent. 

4.  The size of this lag depends crucially on our one quarter time-to-build 
assumption.
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Market Reforms, 
Factor Reallocation, and 
Productivity Growth in 

Latin America
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Introduction

The ability of fi rms to adjust their deployment and use of production 
factors in the face of shocks is key to promoting both active produc-
tivity growth and high levels of aggregate employment. In fact, sev-
eral studies have confi rmed, for different countries and periods of 
study, the more general fi nding that changes in the allocation of 
inputs and outputs across producers are an important source of pro-
ductivity growth.1
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In the policy arena, the debate in terms of factor adjustment and 
productivity growth has centered on the potential role of institutions 
and regulations as determinants of adjustment costs. The recogni-
tion of the importance of fl exibility in factor markets, for instance, 
has been one of the main reasons behind large-scale reforms around 
the world. Latin America is no exception: the comprehensive reforms 
implemented in the region during the 1990s had as a major objective 
the liberalization of factor markets.2

Different types of regulations may impose different types of fric-
tions such as adjustment costs and irreversibilities. For instance, a 
requirement for fi rms to obtain government authorization to import 
machinery essentially imposes a fi xed cost on investment (and gener-
ates an asymmetry between capital purchases and retirements), while 
severance payments are mainly per-worker costs. It is thus important 
to allow for differences in factor adjustment costs when analyzing the 
impact of reforms on factory fl exibility. In fact, it is widely docu-
mented that fi rms face different types of costs of adjusting their use of 
factors, and that each of these types of costs has different implications 
for the adjustment process. For example, Cooper and Haltiwanger 
(2006) have shown that capital adjustment in the United States is best 
described by a model that incorporates both convex and non-convex 
costs of adjustment, as well as investment irreversibility. Caballero, 
Engel, and Haltiwanger (1997), meanwhile, study employment adjust-
ment, and fi nd that it is also lumpy. Non-convex adjustment costs, and 
the resulting nonlinearities of the adjustment process, are thus key 
ingredients to analyzing both labor and capital adjustments.3

Almost all studies dealing with factor adjustment in the presence 
of non-convex adjustment costs have focused on only one margin of 
adjustment—either employment or capital—at a time. Factor 
demands, however, mutually impact each other. Firms do not analyze 
different factor adjustment margins separately when considering how 
much to adjust in each of those margins and, as a consequence, the 
desired levels of different factors depend on one another. In this sense, 
adjustment costs in one factor market affect the demand for other 
factors, and factor adjustment should in principle be studied in a 
framework that considers the different margins simultaneously. This 
is particularly important when considering the effects of institutions, 
as deregulation in one factor market may have effects on the demands 
of other factors; the study of simultaneous adjustment in different 
margins may, therefore, provide insights about the desirability of 
piecemeal, as opposed to comprehensive, reforms.

In Eslava et al. (2006), we develop a framework where simultane-
ous and interrelated capital and employment adjustments are consid-
ered. In that paper, we take advantage of a unique database for 
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Colombian manufacturing plants to implement our framework, 
which is highly demanding in terms of data requirements. In this 
chapter, we try to draw conclusions from that framework for a larger 
set of Latin American countries. Given the unavailability of the neces-
sary micro data for other Latin American countries, however, we use 
a simulation environment to generate such data from information on 
Colombian manufacturing establishments and data on aggregate eco-
nomic performance and institutions for those other countries.

Moreover, while our framework and approach draw heavily from 
Eslava et al. (2006), we extend our framework by considering adjust-
ment dynamics separately for skilled (nonproduction) and unskilled 
(production) workers. Separating the adjustment of production and 
nonproduction workers is important for two main reasons. First, 
adjusting employment of highly qualifi ed personnel for a fi rm may 
be fundamentally different from adjusting the level of blue-collar 
workers. Both hiring and dismissal costs are presumably different 
between these two margins: separating a worker involves not only 
paying a compensation for job loss, but also losing match-specifi c 
capital, usually higher for highly qualifi ed jobs. As a result, fi rms 
may also spend more resources screening for the best applicant when 
trying to fi ll vacancies that demand high levels of skills. Several stud-
ies, in fact, document differences between the adjustment of skilled 
and less skilled labor (Foster 1999, Nickell 1986), as well as differ-
ential effects of labor market regulations on workers of different 
skills (Kugler 2004, Kugler and Kugler 2009, and Montenegro and 
Pages 2005).

A second reason why this study emphasizes the difference between 
production and nonproduction workers is that the policy debate in 
Latin America has recently focused on the importance of reducing 
unemployment for less skilled workers, which in many countries is 
double that of more skilled workers. At the same time, to increase 
productivity growth, policy discussions have considered the impor-
tance of adopting production technologies biased toward more skill-
intensive technologies. In a recent study for the World Bank, for 
instance, De Ferranti and Perry insist on the importance of such 
shifts: “Trade and FDI have facilitated . . . competitive pressures. . . . 
Hiring and training more educated workers is one way to respond 
to this pressure to become more productive” (De Ferranti and Perry 
2005, p. 2). Some evidence is already emerging that suggests such a 
change in the skill mix of labor is occurring in Latin America, and 
that it is partly driven by the wave of market reforms of the 1990s. 
For example, Revenga (1995) shows that the Mexican trade liberal-
ization of the late 1980s was followed by a shift in industrial employ-
ment toward nonproduction jobs.
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Using data for Colombia, we fi rst estimate adjustment functions 
for capital, skilled, and unskilled workers. Our focus is on the effects 
of an index of the fl exibility of market institutions on adjustment. 
Even for developed economies, the relationship between factor mar-
ket institutions and outcomes in those markets is far from settled. 
For Latin America, the question is particularly interesting, as adjust-
ment in the context of developing economies is an issue that has only 
recently received attention (Caballero et al. 2005, Eslava et al. 2006, 
Caballero et al. 2004, and Casacuberta and Gandelman 2006). 
Based on the adjustment functions estimated for Colombia, we con-
struct counterfactual adjustment functions that would be predicted 
by our framework for other countries in Latin America, given the 
level of institutions that characterizes them. Moreover, we use those 
counterfactual adjustment functions and simulated micro data to 
project the evolution of employment and the capital stock at the 
micro level for other countries in Latin America. Finally, we use 
those projected series to estimate the dynamics of aggregate produc-
tivity for those countries both in a hypothetical frictionless environ-
ment and under the actual evolution of institutions.

Our fi ndings for basic adjustment functions indicate, fi rst, that for 
fi rms the different margins of adjustment are complements. This 
fi nding highlights the importance of studying the adjustment pro-
cesses for different factors in a unifi ed framework. We reported a 
similar result in Eslava et al. (2006), without considering heteroge-
neous workers. Second, allowing for a nonlinear adjustment is key 
for all factors. The nonlinear adjustment of nonproduction workers 
is much more important on the creation side. The capital adjustment 
function shows a deep contrast between investment and retirements: 
while there is active response to shortages in the form of capital 
formation, fi rms facing surpluses of capital undertake limited equip-
ment retirements.

In terms of the effects of institutions, we fi nd interesting differen-
tial patterns for the two types of workers. While less restrictive insti-
tutions make the adjustment of nonproduction workers more 
dynamic on both the creation and destruction sides, for low-skill 
jobs they only stimulate robustly the destruction of jobs. This is 
consistent with the expected pattern of skill-biased change in the 
composition of the labor force when fi rms are faced with more com-
petitive and fl exible regulations. The effect of institutional changes 
on the hiring of less skilled workers is highly nonlinear: less regu-
lated environments are associated with greater hiring only for estab-
lishments that face large shortages, while the opposite is true for 
establishments with small desired adjustments. Deregulation also 
makes the pattern of hiring of high-skill workers more nonlinear, 
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although the effect is much less marked than for blue-collar workers. 
Interestingly, these nonlinear effects of institutional changes imply 
that the pattern of employment adjustment functions is more consis-
tent with fi xed adjustment costs for less regulated environments. 
This may suggest that non-convexities in the employment adjust-
ment cost functions are mostly related to technological constraints 
rather than to regulations.4 Under more stringent regulations, the 
convex components of the adjustment cost function appear rela-
tively more salient. In fact, severance payments, which are a large 
part of adjustment costs on the destruction side, are per-worker costs 
and, thus, more consistent with convex adjustment costs.

In the capital adjustment margin, investment in response to capi-
tal shortages increases as regulations become more fl exible. This is 
consistent with a reduction of adjustment costs generated by more 
fl exible regulations. On the other hand, capital shedding is less 
responsive to surpluses in less regulated environments. It is possible 
that this refl ects a pattern of substitution away from capital reduc-
tions into employment reductions, and thinner secondary markets 
for capital goods when the demand for such goods can be satisfi ed 
with more accessible new equipment.

These fi ndings on the relationship between the structure of adjust-
ment costs and institutions in Colombia serve as the basis for our 
simulation of adjustment and productivity dynamics for other Latin 
American countries. We consider a variety of simulations by using 
the relationship between the driving forces for adjustment (i.e., pro-
ductivity, demand, and cost shocks), the adjustment functions and 
institutions, and the actual measured institutions in different coun-
tries to simulate the adjustment dynamics in other countries. We fi nd 
that the market reforms improved factor market fl exibility in Latin 
American especially for those economies with substantial market 
reforms. In addition, we consider the implications of these simula-
tions for productivity across Latin America. In our earlier work 
(Eslava et al. 2006), we showed that if Colombia could signifi cantly 
reduce frictions in labor and capital adjustments, the country could 
experience considerable productivity gains. In this context, we fi nd 
that other Latin American countries would also observe very large 
gains in aggregate productivity if they could remove all frictions 
affecting factor adjustment.

The chapter proceeds as follows. In the next section, we describe 
the analytical framework and the process we use for simulating data 
for Latin American countries other than Colombia. This is followed 
by a section describing our fi ndings in terms of adjustment functions 
and their relation to institutions. Next, we describe the implications 
of those fi ndings for the adjustment in other Latin American coun-
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tries. Finally, we describe our results regarding the effect of factor 
adjustment on aggregate productivity for different countries in Latin 
America, followed by a section that summarizes our main results.

Empirical Strategy

Analytical framework

We briefl y describe the theoretical framework used here. A more 
thorough description for the case of homogeneous workers can be 
found in Eslava et al. (2006), and for the case of heterogeneous 
workers in Eslava (2006). The methodology follows the theoretical 
framework developed by Caballero and Engel (1993), Bertola and 
Caballero (1994), and Caballero et al. (1995, 1997) to study factor 
adjustment in the presence of (possibly non-convex) adjustment 
costs, and frictions due to irreversibility, for a single factor of pro-
duction. One of the contributions of our work is to extend this 
framework to simultaneous adjustments of different factors (Eslava 
et al. 2006). Our previous analysis is based in a two-factor frame-
work with labor and capital. Here we use a similar model based on 
three factors, where labor is disaggregated between production and 
nonproduction workers.

The empirical strategy consists of characterizing how the actual 
adjustment undertaken by a fi rm relates to its “desired” adjustment; 
we call this relationship the “adjustment function.” The desired 
adjustment is defi ned as the adjustment the fi rm would have under-
taken if adjustment costs were momentarily removed. We estimate 
this desired adjustment by approximation to “frictionless” adjust-
ment, which corresponds to the case if adjustment costs were per-
manently removed. We derive the expression for frictionless adjust-
ment by solving the profit maximization problem of the firm, 
assuming there are no adjustment costs. We obtain in this manner 
the factor level fi rms would want to have in the permanent absence 
of frictions; this is a function of measurable characteristics of the 
fi rm, such as its demand for other factors not subject to adjustment 
costs (e.g., materials, energy, and hours), its total factor productivity, 
and the demand shocks to which it is subject. Desired and friction-
less demands for each factor are proportional with suffi ciently per-
sistent shocks, so we also estimate a plant-specifi c constant to obtain 
desired demands from frictionless demands, assuming that the two 
are identical for the year in which the plant displays median adjust-
ment (see details in Eslava et al. 2006).
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Having measured desired factors and the resulting desired adjust-
ments with respect to the initial levels, we compare desired and 
actual adjustments by estimating adjustment functions of the follow-
ing form:

(1)

Here AXit is fi rm i’s hazard rate of adjusting factor X (capital, 
skilled labor, unskilled labor), defi ned as the fraction of desired 
adjustment that is actually undertaken. We are denoting as DXit, 
DYit, and DZit, respectively, the desired adjustments of factors X, Y, 
and Z. The adjustment function (1) characterizes the adjustment 
hazard for factor X in fi rm i as a function of i’s desired adjustments 
of factors X, Y, and Z.

In the presence of non-convex adjustment costs, the hazard rate 
for X should be a function, possibly nonlinear, of the desired adjust-
ment of X, DX. We thus allow AXit to depend on DX in a nonlinear 
manner. Figure 7.1 presents examples of hypothetical relationships 
between AXit and DXit. In the absence of adjustment costs, a fi rm 
will always undertake its desired adjustment, making the hazard rate 
equal to one, independent of the value of the desired adjustment 
(solid grey line). Under convex costs of adjusting, the fi rm will only 
undertake a fraction of the desired adjustment, but that fraction will 
be independent of the level of the desired adjustment (dotted grey 
line). If, on the other hand, a fi rm faces fi xed costs of adjusting its 
use of factor X, its response to a given desired adjustment will depend 
on how large that desired adjustment is. In particular, the fi rm will 
show little responsiveness to small shortages of factor X, and will 
postpone adjustment until its desired adjustment is large enough to 
justify paying the fi xed cost; at this point, it is possible the fi rm will 
actually adjust much more than it would in the absence of frictions, 
adjusting in advance for possible future shocks. We will attempt to 
capture this adjustment pattern by using a quadratic term in our 
adjustment cost function (as in the thin solid black line in fi gure 7.1). 
It is also possible that there are asymmetries between fi rms facing 
shortages of factor X (positive desired adjustments), and those fac-
ing surpluses of the same factor (negative desired adjustments). For 
instance, if investment is irreversible, the hazard rate for capital will 
likely show less responsiveness to surpluses than shortages. Our 
framework thus allows for convex and non-convex adjustment 
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costs, as well as irreversibilities, by making adjustment function (1) 
suffi ciently fl exible to accommodate patterns of adjustment consis-
tent with all of these types of costs.

Note that adjustment function (1) also presents the hazard rate 
for factor X as a function of the desired adjustment in the other two 
factors. By modeling the adjustment of one factor as a (potential) 
function of desired adjustments on the other two margins, we permit 
interrelated adjustments of different factors.

Finally, since we are interested in the effect of institutions on 
adjustment processes, we extend the adjustment functions to try to 
capture these effects. We do this by interacting each term of the 
adjustment function (1) with an index of institutions that captures 
labor market fl exibility, fi nancial liberalization, and trade liberaliza-
tion. The index is described in detail below.

Empirical implementation

Our analytical framework is highly demanding in terms of data 
requirements. In particular, the estimation of desired factor demands 
requires information at the establishment level on use of factors not 
subject to adjustment costs, and on variables needed to estimate 
demand and productivity shocks faced by the establishment (pro-
duction, factor use, and prices). The availability of all these vari-
ables, especially prices, at such a high level of disaggregation is 
extremely rare.5

We have access to a unique dataset containing all of this informa-
tion for Colombian manufacturing establishments in the period 

Figure 7.1:  Hypothetical Adjustment Functions, 
Different Types of Adjustment Costs
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1982–98, and we use it here for estimating adjustment functions for 
the Colombian case. A detailed description of the data available for 
Colombia can be found in Eslava et al. (2004). Beyond the data used 
in that paper, we use here information that disaggregates employ-
ment into production and nonproduction workers, which we inter-
pret as equivalent to blue- and white-collar workers. We also re-
estimate each plant’s productivity shock as a residual from a 
production function that separates employment into these two cat-
egories. We estimate that production function using an Instrumental 
Variables approach and the same instruments used in Eslava et al. 
(2004). Also following the strategy in that paper, we then use the 
estimated productivity shocks as instruments for estimating the 
demand shocks as residuals from a demand function.6 With all this 
information, we estimate desired factor demands for the case of 
Colombia, and use them to then estimate adjustment functions, 
which we allow to vary with the index of market institutions 
described below.

However, our interest in this chapter goes beyond a specifi c coun-
try; we are interested in characterizing adjustment and its effect on 
aggregate productivity for a group of Latin American countries. 
Given the diffi cult access to the necessary data for these different 
countries, we conduct a number of related exercises. First, we use 
the estimated adjustment functions for Colombia to construct coun-
terfactuals depicting the shape that these adjustment functions would 
have had if the index of institutions had been at the levels of institu-
tions that characterized other countries during the period of study. 
Second, we estimate the market fundamentals and factor shortages 
for other Latin American countries by exploiting the relationship 
between these fundamentals and shortages with institutions as esti-
mated from the Colombian data. Third, we explore the implications 
of the relationship between factor adjustments and institutions for 
productivity with a focus on the effect that removing frictions would 
have on aggregate productivity for these countries.

Data on institutions

We use the institutional index developed by Lora (2001) as our mea-
sure of institutions affecting factor markets. The measure varies 
from 0 to 1 and is increasing in the degree of liberalization and fl ex-
ibility. The index displays variation from year to year and also across 
countries in the Latin American region. Unfortunately, the indicator 
is only available since 1985, so we restrict our estimations of adjust-
ment functions to the 1985–98 period.7
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Lora’s institutions index summarizes the degree of fl exibility of 
labor market institutions, the degree of fi nancial liberalization, and 
the degree of trade liberalization. Flexible labor market institutions 
should reduce the costs of adjusting employment. In addition, more 
developed fi nancial markets open access to credit for fi rms, poten-
tially reducing an important source of fi xed costs of adjustment 
(especially in terms of capital adjustment). Finally, trade liberaliza-
tion gives access to more convenient providers of capital goods and 
introduces incentives to increase productivity due to increased com-
petition (potentially making fi rms more willing to respond to short-
ages or surpluses).

The institutions index for different Latin American countries is 
presented in fi gure 7.2, which is split into two panels to facilitate its 
reading. The institutions index takes values between 0.3 and 0.7. 
There is a sharp increase of the index for almost every country in the 
sample over the period of study. Exceptions are Chile and Uruguay, 
where Chile remained at high levels of the institutions index over the 
whole period, and the opposite is true for Uruguay.8 For the rest of 
the countries, the increase in the index is most marked in the late 
1980s and early 1990s, but the timing varied substantially across 
countries. This captures the fact that most Latin American countries 
went through deep reforms in many policy dimensions in response 
to the debt crises faced during the 1980s. The index suggests that 
reforms were more extreme in Peru, Argentina, and Colombia, and 
more timid in the República Bolivariana de Venezuela. Reforms in 
Brazil seem to have been much more gradual: the institutions index 
for this country remained below that of most others over most of the 
sample, but by the last two years it had caught up with the rest. The 
data thus display substantial variation both across countries and 
over time, which is rare when using data on institutions.

Adjustment Functions

We begin by estimating the adjustment functions for Colombia. 
Using shortages and the observed adjustments in Colombia, we esti-
mate the adjustment functions as described in equation (1). 

We also introduce asymmetries between positive and negative 
adjustments to capture the possibility of differences between the 
costs of augmenting and the cost of contracting factor demands. 
This is done by interacting each regressor with a dummy that takes 
the value of 1 when the shortage of the same variable is positive, and 
0 when it is not (that is, when the plant faces a surplus). We therefore 
allow for the hazard function to be discontinuous. Furthermore, 



reforms, reallocation, and growth  235

piecewise discontinuity of the hazard functions at zero implies irre-
versibility.

The estimates for the adjustment functions of capital and of 
white-collar and blue-collar labor are reported in table 7.1. The 
basic patterns are also captured in fi gures 7.3, 7.4, and 7.5, where 
at this point the reader should focus on the solid black lines, corre-
sponding to average levels of institutions. We observe that the adjust-
ment of white-collar workers is slightly increasing in the correspond-
ing shortage (ZW > 0). This pattern indicates the presence of 
non-convex costs of hiring this type of workers. We observe less 
response to surpluses. Furthermore, adjustment seems in general 
more dynamic in the creation side (that is, when faced with short-
ages), although the differences are not stark. The patterns for blue-
collar workers are similar, although in this case there is more respon-
siveness to surpluses (i.e., ZB < 0) than shortages.

Figure 7.2: Institutions Index—Latin American Countries, 
1985–99

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

0.65

0.70

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

in
st

it
ut

io
ns

 in
de

x 
in

st
it

ut
io

ns
 in

de
x 

Colombia Argentina Brazil Chile

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

0.65

0.70

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

Mexico Peru Uruguay Venezuela, R. B. de

Source: Authors’ calculations.



236 eslava, haltiwanger, kugler, and kugler

Table 7.1: White-Collar Labor, Blue-Collar Labor, and 
Capital Adjustment Functions
“Shortage”                                  White-collar  
refers to                                 labor adjustment                                 
“own shortage” (1) (2) 

Constant 0.283 �0.046 
 (0.010) (0.056) 
Constant � positive �0.002 0.156 
  shortage (0.017) (0.072) 
Shortage 0.076 0.330 
 (0.006) (0.039) 
Shortage � positive 0.030 �0.321 
  shortage (0.008) (0.047) 
ZW   
   
Positive shortage � ZW   
   
ZB 0.144 0.337 
 (0.008) (0.060) 
Positive shortage � ZB �0.350 �0.325 
 (0.011) (0.072) 
X 0.080 0.027 
 (0.007) (0.046) 
Positive shortage � X �0.166 �0.003 
 (0.010) (0.057) 
Institutions index  0.665 
  (0111) 
Institutions index � positive  �0.300 
  shortage  (0.140) 
Shortage � institutions  �0.508 
  index  (0.077) 
Shortage � institutions index  0.242 
Positive shortage  (0.014) 
Institutions index � ZW   
   
Institutions index � ZW �   
Positive shortage   
Institutions index � ZB  0.017 
  (0.014) 
Institutions index � ZB �  �0.241 
Positive shortage  (0.019) 
Institutions index � X  0.023 
  (0.013) 
Institutions index � X �  �0.093 
Positive shortage  (0.017) 
R2 0.262 0.265 
N   

Source: Authors’ calculations.
Note: This table reports adjustment functions for white-collar employment, blue-

collar employment, and capital. Functions are estimated using micro-data for 
Colombia for 1985–98. The sample is a panel of pairwise continuing plants. The 
positive shortage dummy takes the value of 1 when the desired adjustment of the 
corresponding factor (“own shortage”) is positive (there is a shortage) and the value 
of 0 when it is negative (there is a surplus). The institutions index takes values 
between 0 and 1 and it is increasing in the degree of liberalization and fl exibility 
of institutions.



reforms, reallocation, and growth  237

                              Blue-collar
                             labor adjustment                            Capital adjustment

(3) (4) (5) (6)

0.280 �0.164 0.057 0.387
(0.008) (0.044) (0.008) (0.044)
�0.012 0.971 0.207 �0.268
(0.014) (0.061) (0.013) (0.057)
0.038 0.067 0.053 �0.039

(0.005) (0.030) (0.003) (0.025)
0.022 �0.237 �0.005 0.026

(0.007) (0.038) (0.005) (0.030)
0.062 0.047 0.068 0.009

(0.007) (0.042) (0.006) (0.042)
�0.211 �0.235 �0.173 0.006
(0.009) (0.056) (0.008) (0.052)

 0.079 0.146
 (0.006) (0.045)
 �0.217 �0.104
 (0.009) (0.055)

0.036 0.065  
(0.006) (0.035)  
�0.089 �0.086  
(0.008) (0.047)  
0.942  �0.670

(0.089)  (0.087)
 �2.078  0.975
 (0.122)  (0.117)
 �0.055  0.190
 (0.060)  (0.048)
 0.549  �0.042
 (0.078)  (0.060)
 0.057  0.107
 (0.084)  (0.083)
 0.014  �0.359
 (0.114)  (0.106)
   �0.123
   (0.088)
   �0.286
   (0.112)
 �0.024  
 (0.071)  
 �0.062  
 (0.095)  

0.269 0.059 0.288 0.291
                        51,538  
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There are also important differences with the adjustment function 
for capital. Once controlling for changes in the adjustment function 
with institutional features in column (6), we see that investment is 
clearly increasing in capital shortages while the shedding of capital 
is increasing in (the absolute value of) capital surpluses, suggesting 
important fi xed costs of adjusting capital. Furthermore, notice a 
stark difference between capital formation and retirements. Adjust-
ment is much more responsive to shortages than it is to surpluses. 

Figure 7.3: Colombia: Estimated White-Collar Employment 
Adjustment Function at Different Levels of Institutions 
Index

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

�
2.

0
�

1.
8

�
1.

6
�

1.
4

�
1.

2
�

0.
9

�
0.

7
�

0.
5

�
0.

3
�

0.
1 0

0.
15

0.
35

0.
55

0.
75

0.
95

1.
15

1.
35

1.
55

1.
75

1.
95

ZW

A
W

 (
Z

W
, Z

B
 =

 0
, X

 =
 0

)

institutions index = 0.3 institutions index = 0.5 institutions index = 0.7

                                                                                                                                                                                      

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

�
2.

0
�

1.
8

�
1.

6
�

1.
4

�
1.

2
�

0.
9

�
0.

7
�

0.
5

�
0.

3
�

0.
1 0

0.
15

0.
35

0.
55

0.
75

0.
95

1.
15

1.
35

1.
55

1.
75

1.
95

ZB

A
B

 (
Z

W
 =

 0
, Z

B
, X

 =
 0

)

institutions index = 0.3 institutions index = 0.5 institutions index = 0.7

Figure 7.4: Colombia: Estimated Blue-Collar Employment 
Adjustment Function at Different Levels of Institutions Index

Source: Authors’ calculations.
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This feature indicates investment irreversibility, including a thinner 
market for second-hand equipment.

In short, nonlinearities are particularly important to explaining 
the patterns of adjustment in all three factors. Moreover, asymmetric 
adjustment frictions between increasing and reducing factor usage 
are particularly important for explaining capital adjustments, 
although they also play a modest role in explaining patterns of 
employment adjustment.

Table 7.1 also shows the interactions of the adjustment across 
factors. We fi nd, for example, that a shortage in the other factors, 
especially blue-collar labor, reduces the response to a shortage of 
white-collar employment (a positive coeffi cient for ZB if ZW is neg-
ative, and a negative coeffi cient for ZB if ZW is positive). Similarly, 
a surplus in other factors, especially blue-collar employment, reduces 
the shedding of white-collar workers in response to surpluses of this 
type of employment. Our results thus suggest complementarities 
between the adjustment of white-collar workers and that of other 
factors, especially blue-collar employment.

The adjustment of capital and nonproduction workers follows 
patterns of interaction with other margins very similar to those 
described for production workers above. In both cases, the creation 
(destruction) of a given factor is less responsive to shortages (sur-
pluses) in its own margin in the presence of shortages (surpluses) of 
some other factor. This suggests dynamic complementarities between 
the shortages of different factors. To the extent that a shortage of 
capital, for instance, reduces the hiring of production workers, it 

Figure 7.5: Colombia: Estimated Capital Adjustment 
Function at Different Levels of Institutions Index 
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reinforces existing shortages of this type of employment. It is also 
important to highlight that adjustment in any of the two employ-
ment margins is much more responsive to desired adjustments in the 
other employment margin than in capital.

Our results are consistent with those we reported in Eslava et al. 
(2006) for the case of Colombia. Without distinguishing between 
blue- and white-collar workers, we fi nd there that plants substitute 
between the adjustment of employment and the adjustment of capi-
tal. This evidence has important implications as to the desirability 
of different sequencing and timing patterns of market deregulation, 
which we will fl esh out below.9

Adjustment and Institutions

We now turn to the question of how changes in institutions affect 
factor adjustment. Deregulation, if deemed credible by private 
agents, affects the adjustment choices of fi rms by reducing adjust-
ment costs.10 This issue has also been addressed by Eslava et al. 
(2006). We now add to the discussion by, fi rst, emphasizing the dif-
ferences in the adjustment of production and nonproduction work-
ers in response to institutional changes. The differential adjustment 
in these two margins in response to changes in institutions is a key 
question, as the policy discussion has recently centered around the 
need for policies that deal with the high unemployment of less skilled 
workers, but at the same time, the need to encourage fi rms to upgrade 
their labor forces in response to increased competition (De Ferranti 
et al. 2005). In addition, at this point we also exploit the cross-
country variation in institutions to address the effect of institutions 
on adjustments in other Latin American countries.

Next, we explore the link between deregulation and the shape of 
the adjustment hazards. In particular, we note that the larger the 
discontinuity at zero, the more acute irreversibilities introduced by 
institutional frictions (e.g., worker dismissal costs). Also, the more 
pronounced the slope, the higher the fi xed costs introduced by regu-
lation as fi rms are more keen to adjust only in response to large 
shocks. While we cannot decompose transitory and permanent 
effects of reform, we point out that we have more than six years of 
data after reform implementation, so that the effects we capture, if 
not permanent, are likely to be at least highly persistent.11

Figures 7.3, 7.4, and 7.5 present adjustment functions that vary 
with the level of the institutional index for the cases of nonproduc-
tion workers, production workers, and capital, respectively. Dashed 
lines are adjustment functions if the institutional index takes a value 
of 0.3 (the value of the index for most countries in 1985), solid lines 
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show the case where the index is at an intermediate value of 0.5, and 
dotted faded lines are adjustment functions for an institutions index 
of 0.7 (a value of the index closer to the values observed by the late 
1990s for countries with more decided reform patterns).

Figure 7.3 shows that the adjustment of white-collar workers 
becomes more dynamic as institutions become more fl exible (higher 
values of the institutional index), both for creation and destruction. 
It is also the case that the nonlinearity in the creation of white-collar 
jobs becomes more pronounced when institutions become more fl ex-
ible. Figure 7.4 shows that the adjustment of production workers 
responds somewhat differently to changes in institutions. While the 
destruction of less skilled jobs is also more responsive in more fl ex-
ible environments, the creation side is in general less dynamic in such 
environments, except for fi rms faced with very large shortages. As 
for white-collar workers, the adjustment function in the creation 
side is increasing only for very high values of the reform index. 
Interestingly, more fl exible institutions are much more effective at 
increasing job destruction for blue-collar workers than they are in 
the case of nonproduction workers.

The results thus suggest that factor market regulations play an 
important role in limiting employment adjustment processes, per-
haps more so in the destruction than the creation side. The evidence 
also seems to imply that non-convexities in the employment adjust-
ment functions are mostly related to technological constraints rather 
than regulations. This can be seen from the fact that the adjustment 
functions are increasing only in more fl exible environments. In highly 
regulated countries, the convex components of the adjustment cost 
function seem to dominate, generating less responsive adjustment 
rates.

These two effects together suggest the importance of lower fi ring 
costs in more fl exible labor markets. Firing costs associated with 
regulation, i.e., severance payments, are primarily per-worker costs 
and thus convex costs, which explains the relatively fl at adjustment 
function on the destruction side. Lower costs after the reform should 
induce more fi rings and shift the adjustment function upward, which 
is exactly what we observe. Moreover, lowering fi ring costs also 
increases the relative importance of hiring costs, which are likely to 
have more dominant fi xed components. This could help explain the 
importance of nonlinearities in the creation side in more deregulated 
environments.12

In the capital adjustment margin, investment in response to capi-
tal shortages increases with the level of the institutional index. This 
is consistent with a reduction of adjustment costs generated by more 
fl exible fi nancial regulations. On the destruction side, capital shed-
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ding is much less responsive to surpluses for high values of the insti-
tutional index. Part of the explanation may be related to the greater 
dynamism of employment reductions when plants are faced with 
lowering fi ring costs. In particular, employment cuts (of either pro-
duction or nonproduction workers) seem to induce less capital shed-
ding after the reforms. The greater responsiveness of employment 
adjustment to employment surpluses may thus be behind the reduced 
dynamism of capital shedding.

Analysis for Other Latin American Countries

Using the results for Colombia as a starting point, we extend the 
analysis to other Latin American economies. We pursue this exten-
sion by taking advantage of the relationship between market funda-
mentals and institutions as well as between adjustment functions 
and fundamentals. Using these relationships, we can generate coun-
terfactuals that are suggestive of changes in factor adjustment pat-
terns in a country under different institutional reform contexts.13

Adjustment functions for other countries

The fi rst step is to generate adjustment functions by country for some 
additional Latin American countries. This step is accomplished in a 
relatively straightforward fashion using the estimates from table 7.1 
and generating the implied adjustment functions for each country 
using the respective institutions index for each country. The resulting 
adjustment functions are reported in fi gures 7.6a, 7.6b, 7.7a, 7.7b, 
7.8a, and 7.8b. Here we characterize those functions for the levels of 
institutions corresponding to Brazil, Chile, Colombia, and Uruguay, 
both at the beginning and the end of the sample. We choose these 
four countries for this exercise because of their different institutional 
histories. Colombia and Brazil show large changes in the institutions 
index over the sample period, with institutional changes in Colombia 
being concentrated at the beginning of the 1990s, and changes in 
Brazil being much more gradual and spread over the period. On the 
other hand, Uruguay and Chile show little change in institutions over 
the period, but the economic environment in Chile was consistently 
less regulated than that in the rest of the countries as reforms occurred 
in the 1970s, while the opposite is true for Uruguay.

Figures 7.6a and 7.6b show the estimated white-collar adjustment 
functions by country for the 1985 and 1998 values of the institu-
tional index, respectively. In terms of cross-sectional variability, it is 
clear that adjustment for Chile at the beginning of the sample period 
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was more dynamic than adjustment for any of the other countries 
depicted. Chile was an early reformer in many areas, including labor 
markets. For example, in 1981 the maximum severance paid to 
workers was limited to fi ve months of pay, equivalent to compensa-
tion for those with fi ve years of tenure (since the law required one 
month of severance per year worked). In addition, the 1973 coup in 
Chile also brought a de facto decline in job security and worker 
dismissal protection, as courts were subsequently less likely to rule 
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in favor of workers, thus lowering labor costs (see Montenegro and 
Pages 2005). Adjustment increased between 1985 and 1998 for the 
levels of institutions characterizing all countries, both in terms of job 
creation and job destruction. (Uruguay was an exception, given that 
the index of institutions changed little over the sample period for this 
country, resulting in less dynamic change of adjustment.) Remark-

Figure 7.7a: Estimated Blue-Collar Employment Adjustment 
Function at 1985 Levels of Institutions for Brazil, Chile, 
Colombia, and Uruguay
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Figure 7.7b: Estimated Blue-Collar Employment Adjustment 
Function at 1998 Levels of Institutions for Brazil, Chile, 
Colombia, and Uruguay
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ably, the adjustment function for Uruguay was closer to that of Chile 
than were the adjustment functions in Brazil and Colombia at the 
beginning of the same period. Yet, by 1998, both Brazil and Colom-
bia displayed similar levels of adjustment fl exibility as Chile, while 
Uruguay, in contrast, continued to show less dynamic adjustment 
than the other three countries.

Figure 7.8a: Estimated Capital Adjustment Function at 1985 
Levels of Institutions for Brazil, Chile, Colombia, and 
Uruguay
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Figure 7.8b: Estimated Capital Adjustment Function at 1998 
Levels of Institutions for Brazil, Chile, Colombia, and 
Uruguay
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Figures 7.7a and 7.7b show the blue-collar employment adjust-
ment functions for the 1985 and 1998 values, respectively, of the 
institutional index. As for white-collar workers, the fi gures show an 
increase in adjustments on the destruction side between 1985 and 
1998 in all countries. The effect is less marked for Chile, which 
began the period with an already high level of the institutions index, 
and for Uruguay, which, according to this index, was a timid 
reformer. Adjustments for blue-collar workers on the creation side, 
however, differ from those for white-collar workers. For white-collar 
workers, we fi nd increased adjustment for the later period, but pat-
terns consistent with non-convex adjustments both for 1985 and 
1998. By contrast, blue-collar workers face patterns consistent with 
convex adjustments in the earlier period, but adjustments come to 
depend heavily on the extent of the shortage when markets are lib-
eralized. This may be because the costs associated with training and 
hiring become more important relative to institutional costs after the 
deregulation of labor markets.

Figures 7.8a and 7.8b show the estimated adjustment functions 
for capital for the 1985 and 1998 values of the institutional index. 
Comparing fi gure 7.8b to fi gure 7.8a shows an increase in the adjust-
ment function for positive shortages in 1998 compared to 1985. 
This is consistent with greater access to credit due to better working 
capital markets and increased access to machinery and equipment 
due to the lowering of tariffs after trade liberalization. On the other 
hand, the fi gures show a decrease in the propensity for capital 
destruction for all countries over this time period. The shift toward 
less capital destruction is consistent with a substitution in the dis-
placement toward the factor that is relatively cheaper to displace, in 
this case, apparently, blue-collar employment (and, to a lesser extent, 
white-collar employment). At the same time, the adjustment to sur-
pluses becomes increasingly non-convex, pointing to increased irre-
versibilities after the reforms. This is consistent with increasingly 
thinner markets for used machinery and equipment after trade lib-
eralization provides easier access to new capital vintages.

The overall pattern from fi gures 7.6 through 7.8 is that the reforms 
have made the countries more similar in their white-collar labor, blue-
collar labor, and capital adjustment functions. The greater fl exibility 
in adjustment evident in Chile in the 1980s became the norm for many 
of the Latin American economies over the course of the 1990s.

Market fundamentals and shortages for other countries

The exercise in the previous section provides some interesting and rea-
sonable insights. However, in this section, we take our simulation of 
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adjustment for other countries one step further. In particular, we now 
simulate market fundamentals for other countries, and then use those 
fundamentals to simulate the desired factor demands in other countries 
and, in turn, the shortages in other countries. Using these simulated 
data, we will later be able to generate counterfactuals to analyze the 
effect of barriers to adjustment on aggregate productivity.

The fi rst step is to create counterfactual market fundamentals and 
distributions of shortages by country. The methodological frame-
work described above is based on measuring desired factor demands 
as functions of some “fundamentals” faced by each establishment: 
the productivity shock, demand shocks, materials, energy use, and 
hours worked by white- and blue-collar workers. The simulation we 
propose in this section generates a distribution of these fundamentals 
for each of the countries included in the sample as a function of 
aggregate shocks in the corresponding economy (measures of market 
institutions and a GDP index). The limited availability of data on 
those aggregate processes restricts our sample period to 1985–1998. 
Using these simulated data, we construct desired factor demands, 
factor use, and shortages for each of the countries we will study.

The simulation process described below amounts to asking what 
would have been, for example, the productivity shock for plant i in 
period t if i was not located in Colombia but rather in country C. 
Our sample of countries, dictated by the availability of institutions 
and GDP data for the period of study, includes Argentina, Brazil, 
Chile, Mexico, Peru, Uruguay, and the República Bolivariana de 
Venezuela.

We start by decomposing any plant-level fundamental, Pit, into an 
aggregate component and an idiosyncratic component. The aggre-
gate component is calculated as the simple average of Pit for year t, 
while the idiosyncratic component is simply the residual of subtract-
ing the aggregate component from Pit. Using data for Colombia, we 
model the aggregate component as a function of the index of institu-
tions IIt for Colombia, GDPt, and an autoregressive component:
 
 (2)

where �t � N(0, S). We fi t this model for the Colombian case, and 
use the results to obtain Ŝ. We then generate random draws of an 
N(0, Ŝ) distribution and generate a series of (aggregate, economy-
wide) P̂t for each country in the sample using these random draws 
and using the institution index and GDP-level realizations for the 
corresponding country.14 It is noteworthy that when estimating (2) 
using the Colombian data, we actually use data at the sector level. 
That is, the aggregate component is the average of Pit for the sector 
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where plant i is located, and the GDPt variable is sectoral. We do 
this to exploit as much variation in the data as we can in (2). The 
maintained assumption underlying this strategy when we later use 
these results to simulate an aggregate component (country-level) for 
other countries is that aggregate fundamentals are driven by sys-
temic determinants rather than heterogeneity in sectoral dynamics 
of fundamentals and sectoral composition changes.15

We then represent the idiosyncratic component pit � Pit � Pt  as 
a draw from an N(0, st) distribution, where st varies by country and 
year as a function of the respective institutional index. To obtain st, 
we rely again on our data for Colombia. For each Colombian plant, 
we obtain the idiosyncratic component of each fundamental. We 
then run these components against an autoregressive component, 
and obtain the residuals:

(3)

where �it ~ N(O,st). We use the �̂it to calculate ŝt and then model ŝt  
as:

(4)

which we fi t using again data for Colombia. We then use the esti-
mated coeffi cients �̂0, �̂1, �̂2 and the institutions and GDP series for 
each country to generate a series of ̂st for each country. Once we have 
the series of ŝt for a given country, we generate the idiosyncratic 
component ̂pit for each plant iterating on equation (3), where in each 
iteration �̂it is a new draw from �̂it ~ N(0, ŝt)).16 Here again, we use 
sector-level data when fi tting equation (4), even though we later 
simulate ̂st for each country at the aggregate level (since for countries 
other than Colombia we only have IIt and GDPt at the aggregate 
level).

Finally, we obtain fundamentals P̂it � P̂t � p̂it for each of N 
notional plants. Here, P̂t is the aggregate component generated for 
that country, and ̂pit is the idiosyncratic component for plant i gener-
ated as explained above. Tables 7.2 and 7.3 describe results of dif-
ferent steps of the simulation process. Results from equations (2), 
(3), and (4) for each of the “fundamentals” are reported in columns 
(1), (2), and (3), respectively, of table 7.2. Table 7.3 reports summary 
statistics of the simulated fundamentals for each country, and of the 
actual fundamentals for the Colombian case, for the 1985–98 period. 
It is clear that the simulation environment described above generates 
variability of the simulated fundamentals, both across countries and 
over time within each country, that is large enough to ensure that we 
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Table 7.2: Models of Fundamentals
    Model for
    standard
  Model for Model for deviation of 
  aggregate idiosyncratic idiosyncratic
Dependent  component component  error
variable Regressor (1) (2) (3)

 First lag of TFP 0.931 0.916
  (0.021) (0.002)

TFP Reform index –0.160  0.242
  (0.081)  (0.061)
 GDP –0.0002  3.6E-6
  (0.0002)  (0.0001)
 First lag of 1.003 0.980
 Dshock (0.002) (0.001)

Demand Reform index 0.024  0.157
shock  (0.060)  (0.047)
 GDP 1.4E-6  –3.5E-5
  (0.0001)  (0.0001)
 First lag of 0.790 0.327
 white collar (0.030) (0.003)

White-collar Reform index –67.240  4.8E-13
labor hours  (109.154)  (1.5E-12)
 GDP –0.038  2.8E-15
  (0.250)  (3.4E-15)
 First lag of 0.873 0.035
 blue collar (0.023) (0.004)

Blue-collar Reform index 146.873  1.2E-12
labor hours  (97.746)  (2.3E-12)
 GDP –0.070  3.6E-15
  (0.223)  (5.2E-15)
 First lag of 0.957 0.974
 materials (0.011) (0.001)

Materials Reform index 0.490  –0.372
  (0.164)  (0.079)
 GDP –0.0003  0.0005
  (0.0004)  (0.0002)
 First lag of 0.990 0.945
 energy (0.008) (0.001)

Energy Reform index –0.008  0.317
  (0.137)  (0.149)
 GDP 5.8E-5  0.0001
  (0.0003)  (0.0003)

Source: Author’s calculations.
Note: This table reports results of estimating models for the aggregate and idiosyn-

cratic components of each fundamental, using data for Colombia (1985–98). Stan-
dard errors are  in parentheses,



250 Table 7.3: Summary Statistics of Simulated Fundamentals for Latin American Countries
Market         Venezuela,
fundamental Colombia Argentina Brazil Chile Mexico Peru Uruguay R. B. de

TFP 0.887 2.235 2.357 1.981 2.305 2.335 2.238 2.368
 (0.773) (0.966) (0.935) (1.045) (0.950) (0.942) (0.986) (0.941)

Demand 4.912 0.241 0.127 0.462 0.172 0.152 0.274 0.152
shock (2.110) (1.208) (1.159) (1.303) (1.176) (1.167) (1.207) (1.159)

White-collar 7.264 7.813 7.820 7.799 7.818 7.819 7.817 7.823
labor hours (0.162) (0.141) (0.140) (0.148) (0.141) (0.140) (0.147) (0.143)

Blue-collar 7.580 8.024 7.997 8.076 8.007 8.001 8.019 7.993
labor hours (0.111) (0.202) (0.208) (0.178) (0.204) (0.207) (0.186) (0.200)

Materials 10.020 11.628 10.814 13.213 11.109 10.950 11.709 10.875
 (1.888) (2.794) (2.890) (2.493) (2.837) (2.883) (2.635) (2.810)
Energy 11.496 8.449 8.452 8.441 8.443 8.443 8.444 8.451
 (1.945) (2.369) (2.331) (2.447) (2.345) (2.337) (2.360) (2.323)

N                                                    78,355

Source: Authors’ calculations.
Note: This table reports fi rst and second moments of actual fundamentals for Colombia, and of simulated fundamentals for the seven Latin American 

economies considered, for 1985–98. All fi gures are in logs. N is the number of plants to which simulated fundamentals were assigned for each country. 
For Colombia, some plants present missing values of the actual measures.
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are not simply mimicking the Colombian data for the other cases. 
At the same time, the fi gures are plausible, especially considering 
that we are not forcing the levels of any of these variables to any 
mean value. For instance, for the average hours worked by an 
employee, the mean value fl uctuates between 1,300 and 2,200 hours 
per year across countries, which is a plausible range.

Table 7.4 shows the second moments of the simulated factor 
shortages by country. We report these statistics for background pur-
poses only, but they indicate that in all countries our simulations 
suggest a large dispersion in the cross-sectional distribution of short-
ages. This dispersion in shortages refl ects both the dispersion in fun-
damentals across plants as well as the adjustment frictions in each 
country. In the next section, we explore the role of such dispersion 
for the relationship between factor reallocation, institutions, and 
allocative effi ciency.

Factor Reallocation, Institutions, and 
Aggregate Productivity

In this section, we examine the implications of the role of frictions 
and institutions in Latin American economies for productivity. In 
particular, we measure changes in aggregate productivity due to 
changes in reallocation from the removal of frictions in factor mar-
kets. We conduct this exercise by using a cross-sectional decomposi-
tion methodology fi rst introduced by Olley and Pakes (1996). We 
quantify what part of aggregate productivity every year refl ects the 
productivity of the average plant, and what part captures the con-
centration of activity in the more productive plants, by conducting 
the following decomposition of aggregate TFP:

 (5)

where TFPt is the aggregate total factor productivity measure for a 
given sector in year t. These aggregate measures correspond to 
weighted averages of our plant-level TFP measures, where the 
weights are market shares (calculated as described below). The fi rst 
term of the decomposition, TFPt, is the average cross-sectional 
(unweighted) mean of total factor productivity across all plants in 
that sector in year t. TFPjt is the total factor productivity measure of 
plant j at time t estimated as described above, fjt is the share or frac-
tion of plant j’s output out of sectoral output in year t, and ft is the 
cross-sectional unweighted mean of fjt for the sector.17 The second 
term in this decomposition allows us to understand whether produc-
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Table 7.4: Standard Deviations of White-Collar Labor, Blue-Collar Labor, and Capital Shortages, before and 
after 1990
         Venezuela,
Shortage Period Argentina Brazil Chile Colombia Mexico Peru Uruguay R. B. de

White-collar 1982–90 0.9773 0.9750 0.9952 0.5627 0.9777 0.9697 0.9733 0.9664
labor 1991–98 1.0415 1.0338 1.0430 0.6294 1.0348 1.0359 1.0292 1.0291

Blue-collar 1982–90 1.0391 1.0361 1.0534 0.5366 1.0383 1.0318 1.0339 1.0285
labor 1991–98 1.0954 1.0880 1.0960 0.5848 1.0887 1.0910 1.0829 1.0834
 1982–90 1.0705 1.0664 1.0825 0.7079 1.0684 1.0627 1.0638 1.0592

Capital 1991–98 1.1030 1.0941 1.1028 0.7439 1.0947 1.0991 1.0879 1.0892

N 1982–90             24,808     
 1991–98             33,917   

Source: Authors’ calculations.
Note: This table reports second moments of desired adjustment, in each of the three margins considered, for the seven Latin American countries under 

study. For all countries but Colombia, desired factors demands are calculated with simulated fundamentals. For Colombia, some plants present missing 
values of the actual measures for some of the fundamentals.
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tion is disproportionately located at high-productivity plants, and 
examining this term over time allows us to learn whether the cross-
sectional allocation of activity has changed in response to the market 
reforms.18 Following the literature, we refer to the latter term as 
“allocative effi ciency.” In what follows, we focus on this term.

For each country, we construct two counterfactuals, which allow 
us to answer (a) what would have been the cross-sectional allocation 
had frictions in factor markets been removed altogether, and (b) in 
a related way, what has happened to the cross-sectional allocation 
of activity given actual changes in institutions within countries. The 
decompositions used counterfactual output shares, where output is 
calculated as:

 (6)

In each case, the levels of energy Ejt, materials Mjt, and hours of 
skilled and unskilled workers, respectively HSjt and HUjt, are the ones 
from the simulated data, and theVjt is the exponential of our TFP 
measure from the simulated data. The factor elasticities are those 
estimated using the IV methodology explained above. The levels of 
capital and employment of skilled and unskilled workers (K̂jt, L̂Sjt, 
and L̂Ujt), on the other hand, vary across decompositions.

We start by constructing the counterfactual for each country 
where K̂jt, L̂Sjt, and L̂Ujt are the frictionless levels of capital, nonpro-
duction workers, and production workers. These frictionless 
demands are constructed using the simulated fundamentals and the 
fi rst-order conditions of the fi rm’s profi t maximization problem in 
the absence of adjustment costs. These conditions characterize the 
fi rm’s demand of a factor as a function of the fundamentals the fi rm 
faces when no adjustment costs are present. We then construct the 
counterfactuals for each country using the K̂jt, L̂Sjt, and L̂Ujt which are 
the simulated capital and employment levels using the respective 
institutions that prevail in the country and the simulated market 
fundamentals, factor shortages, and adjustment functions associated 
with those institutions. For each country then we have two time 
series of allocative effi ciency—the allocative effi ciency that would 
emerge in the absence of frictions and the allocative effi ciency that 
is consistent with the actual institutions in the country that year.

The results are presented in table 7.5. For each country, we present 
two columns. The fi rst column lists the allocative effi ciency term for the 
actual levels of the institutional index for each country, and the second 
column lists the value of the same term using frictionless shares of out-
put, as described above.19 In interpreting these results, we focus on 
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comparing the levels of allocative effi ciency across countries, since the 
levels are less likely to be pinned down by our simulation approach.20

Our results suggest important improvements associated with 
reforms enhancing market fl exibility. Using the actual institutions for 
each country, we fi nd that allocative effi ciency grows over the period 
more for countries where the institutions index grew importantly 
over the period. This is the case, for example, of Colombia, Peru, and 
Argentina. Countries with a less marked change in institutions, such 
as Chile, Uruguay, and the República Bolivariana de Venezuela, show 
more modest growth in our simulation of allocative effi ciency over 
the period.

In column (2) we report the counterfactual productivity in the fric-
tionless case. Comparing column (2) to column (1), we fi nd that the 
frictionless allocative effi ciency is much larger than the actual alloca-
tive effi ciency for all countries. Moreover, in virtually all countries the 
growth within the country in column (1) is greater than the growth in 
column (2) so that reforms are associated with closing the gap between 
allocative effi ciency with actual institutions and allocative effi ciency in 
a frictionless environment. Some caution must be used in interpreting 
this latter fi nding, since in some countries we actually observe a decline 
in the allocative effi ciency term in a frictionless environment. This can 
happen if the simulated fundamentals change yields, for example, less 
dispersion in TFP shocks over time. With less dispersion in TFP across 
producers, there is less scope for allocative effi ciency to play a role. 
However, note in such cases that the closing of the gap is in some ways 
even more impressive as the allocative effi ciency with actual institu-
tions would fall from the same changes in fundamentals.

In considering the possible gains in each country from a reduction 
in frictions implied by the difference between columns (1) and (2), 
we need to be cautious since even in a well functioning economy not 
all frictions can be removed. For example, in a deregulated economy 
with ample market fl exibility, such as that of the United States, avail-
able evidence implies important frictions due to the nature of the 
adjustment process itself (e.g., time to install equipment, labor train-
ing costs, irreversibilities due to losses associated with capital retire-
ments and worker separations, etc.). Hence, the difference between 
columns (1) and (2) also refl ects the importance of frictions to factor 
adjustments related to the nature of the production process and tech-
nology, in addition to frictions to factor adjustments stemming from 
regulations and institutions.

Before concluding this section, it is useful to compare and con-
trast the fi ndings in this section with the recent literature examining 
the role of allocation distortions in accounting for productivity dif-
ferences across countries and over time. Restuccia and Rogerson 
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Table 7.5: Decomposition of Aggregate Productivity under Counterfactual Factor Demands
  Argentina   Brazil   Chile   Colombia   
 Actual   Frictionless Actual  Frictionless Actual  Frictionless Actual  Frictionless
 institutions   institutions institutions  institutions institutions  institutions institutions  institutions
 (1)  (2) (1)  (2) (1)  (2) (1)  (2)

1986 1.168 1.844 1.086 1.713 1.353 2.126 0.464 1.149
1987 1.133 1.970 1.062 1.839 1.315 2.346 0.460 0.745
1988 1.127 2.767 1.075 2.632 1.343 3.334 0.546 0.834
1989 1.171 2.548 1.139 2.437 1.416 3.086 0.538 0.801
1990 1.273 2.541 1.234 2.437 1.505 3.021 0.606 0.878
1991 1.291 2.087 1.236 1.975 1.479 2.364 0.623 0.888
1992 1.356 2.390 1.271 2.225 1.505 2.624 0.745 1.126
1993 1.224 2.760 1.147 2.585 1.354 3.031 0.780 1.040
1994 1.324 2.570 1.213 2.402 1.417 2.851 0.834 1.224
1995 1.272 2.016 1.183 1.889 1.338 2.182 0.942 1.143
1996 1.332 1.973 1.242 1.852 1.384 2.079 1.032 1.272
1997 1.394 1.994 1.309 1.878 1.441 2.085 1.122 1.381
1998 1.394 1.953 1.317 1.848 1.426 2.011 1.149 1.392

(Table continues on the following page.)
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Table 7.5: Decomposition of Aggregate Productivity under Counterfactual Factor Demands (continued)
  Mexico   Peru   Uruguay   Venezuela, R. B. de 
 Actual   Frictionless Actual  Frictionless Actual  Frictionless Actual  Frictionless
 institutions   institutions institutions  institutions institutions  institutions institutions  institutions
 (1)  (2) (1)  (2) (1)  (2) (1)  (2)

1986 1.119 1.765 1.110 1.749 1.204 1.900 1.106 1.745
1987 1.095 1.901 1.083 1.875 1.165 2.032 1.073 1.853
1988 1.114 2.744 1.083 2.646 1.167 2.869 1.067 2.598
1989 1.168 2.534 1.116 2.434 1.204 2.642 1.104 2.391
1990 1.257 2.518 1.185 2.413 1.275 2.600 1.179 2.379
1991 1.257 2.012 1.189 1.923 1.256 2.038 1.180 1.911
1992 1.296 2.275 1.233 2.198 1.285 2.286 1.211 2.155
1993 1.170 2.648 1.142 2.601 1.159 2.677 1.106 2.526
1994 1.265 2.468 1.242 2.451 1.216 2.497 1.175 2.353
1995 1.210 1.934 1.207 1.924 1.173 1.922 1.146 1.847
1996 1.256 1.875 1.287 1.886 1.214 1.827 1.204 1.796
1997 1.312 1.880 1.356 1.913 1.267 1.828 1.265 1.812
1998 1.304 1.824 1.371 1.899 1.259 1.777 1.268 1.779

Source: Authors’ calculations.
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(2003), Banerjee and Dufl o (2005), Eslava et al. (2004, 2006), Hsieh 
and Klenow (2009), and Bartelsman, Haltiwanger, and Scarpetta 
(2006) all explore the idea that distortions to output and factor 
allocation may underlie productivity differences across countries 
and within countries over time. The working hypothesis is that alloc-
ative distortions prevent resources from being allocated to their 
highest valued use and this literature develops the underlying theory 
and related empirical analysis to explore this hypothesis. Our fi nd-
ings here are very much connected to this hypothesis. Our contribu-
tion to this burgeoning literature is that, by estimating the relation-
ship between adjustment functions and institutions (and, in turn, 
fundamentals and institutions), we can provide perspective on how 
different levels of institutional development, as they prevail in spe-
cifi c Latin American economies, yield changes in the structure of 
adjustment costs and in turn changes in allocative effi ciency.21

Conclusions

This chapter studies the effect of a variety of regulations on factor 
adjustment processes. We do so in a framework that allows for 
simultaneous and interrelated adjustments of blue-collar labor, 
white-collar labor, and capital in Latin America.

Our main fi ndings are as follows. First, we found evidence that 
market reforms in Latin America had substantial and systematic 
effects on the structure of adjustment. Countries with more substan-
tial reforms exhibited more fl exibility in the adjustment of both 
white-collar and blue-collar labor, especially on the job destruction 
side. Similarly, countries with more dramatic reforms exhibited 
greater fl exibility in capital adjustment, mainly on the capital forma-
tion side. Interestingly, we found that the reforms appeared to move 
countries toward greater irreversibility of capital. Our interpretation 
is that this refl ects in part substitution toward adjustment in labor 
on the destruction side. In considering specifi c countries, we found 
that Chile had the most fl exible factor markets in the 1980s, refl ect-
ing the fact that Chile was an early reformer and their institutions 
were already more fl exible by the 1980s. For the countries that 
reformed their markets during the period of our study, we found that 
they converged toward Chile in the 1990s in terms of the fl exibility 
of their factor markets.

Our second primary fi nding is that these market reforms have 
been consistent with substantial improvements in allocative effi -
ciency in the countries with deeper reforms. By allocative effi ciency 
we mean the extent to which outputs and inputs are allocated to the 
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most productive businesses within a country. In a related fashion, we 
found that the gap between the allocative effi ciency within a country 
with actual market institutions and the allocative effi ciency that 
would emerge in a frictionless environment declined—and especially 
for those countries with substantial market reforms. These fi ndings 
on improvements in allocative effi ciency are driven by the improve-
ments in factor market fl exibility.

In considering specifi c countries, we found that early reforms in 
Chile were consistent with fl exible factor markets and high aggre-
gate productivity for this country in the 1980s. For the countries that 
reformed their markets during the period of our study, convergence 
toward Chile in the 1990s in terms of the fl exibility of their factor 
markets is shown as a source of convergence also in terms of aggre-
gate productivity.

Our fi ndings suggest that market reforms in Latin American had 
positive effects on the economies of Latin America on two key 
dimensions—factor market fl exibility and allocative effi ciency. How-
ever, various caveats are required in interpreting our results. First, 
our results are most robust for Colombia, the country on which we 
estimated these relationships using the actual plant-level data. For 
the other economies, we used the relationships we estimated for 
Colombia as a function of market institutions to simulate and study 
other countries. It is obviously of interest to repeat our analysis on 
a country-by-country basis using the actual plant-level data. Second, 
our analysis for Colombia and the other countries only covers the 
manufacturing sector. It neglects nonmanufacturing sectors as well 
as the informal sector. Third, our simulation approach is well suited 
to studying the evolution of factor market fl exibility as well as alloc-
ative effi ciency as a function of reforms but is not well suited to 
studying factors impacting the fi rst moment of (plant-level) produc-
tivity in a country. Fourth, our analysis focuses on the impact of 
market reforms on plant-level adjustment dynamics from the plant 
perspective—we do not explore the impact on workers of this greater 
fl exibility of factor markets. Our fi ndings point toward greater fl ex-
ibility on the job destruction margin. An obvious question of interest 
is what has been the impact on workers from these reforms.

Notes

1. Some of those studies are Baily et al. (1992), Aw et al. (2002), Levinsohn 
and Petrin (2003), Bartelsman et al. (2004, 2006), Foster et al. (2001, 2006), 
and Eslava et al. (2004, 2006).
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2.  The theoretical literature has also paid attention to the impediments 
on adjustments imposed by regulations. For example, Bertola and Rogerson 
(1997) and Caballero and Hammour (1994) deal with the impact of regula-
tions on factor adjustment in developed countries, while Kugler (2004) deals 
with the impact of regulations on labor adjustment in the context of a less 
developed country with an informal sector.

3.  There is a large literature on micro lumpy factor adjustment including 
the work of Caballero and Engel (1993, 1999), Cooper, Haltiwanger, and 
Willis (2005), and Doms and Dunne (1998).

4.  Factor adjustment costs may arise from regulations or may be related 
to the technology of adjustment. An example of the latter is the need to stop 
production to install new machinery.

5.  While most datasets are unlikely to have all of the variables at the level 
of disaggregation we have deployed in the present analyses, the framework 
that we propose can be used with sectoral prices but the estimation of TFP 
would have to rely on a method different than the IV approach we use 
here.

6.  A more detailed description of the estimation of shocks for Colombian 
plants for the case of heterogeneous workers can be found in Eslava 
(2006).

7.  We do use our full set of data for Colombia, covering 1982–1998, to 
estimate productivity and demand shocks for Colombia. We do this to take 
maximum advantage of the variability in the data to identify factor and 
demand elasticities.

8.  By construction, Chile acts as the benchmark case of fl exible institu-
tions on almost all dimensions included in the index. This is so because each 
subcomponent of the index is scaled between 0 and 1, where 1 is the “most 
reformed” case in Latin America, which happens often to be Chile.

9.  Note that our characterization of adjustment costs is not based on a 
social welfare measure of market fl exibility but rather on a measure of plant 
deviations between desired and actual factor demands.

10.  Deregulation may also affect the magnitude and variability of the 
shocks to which fi rms react. Here we focus on the size of adjustments in 
response to a given shock.

11.  For deregulation to impact adjustment patterns, agents must per-
ceive reforms as being credible and not transitory. Note that this appears to 
be the case by and large for reforms in Latin America in the 1990s.

12.  Similar results are found in Eslava et al. (2006) for the adjustment 
of employment as a whole.

13.  Obviously, if one could collect all the necessary data in a consistent 
manner for the countries of interest, this would generate much more reliable 
results. The task is very demanding, though, and the consistency of the data is 
frequently questionable. In a recent paper, Caballero et al. (2005) are able to 
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overcome part of these diffi culties and collect the data necessary to analyze 
employment adjustment for a set of countries in Latin America. However, our 
framework requires much more information. This is due in part to the fact that 
we are interested in simultaneously studying adjustment on several margins.

14.  To initialize the series (that is, to generate P1984), we fi rst generate 
P1985 � 	0 � ε1985, where ε1985 is a random draw from N(0, Ŝ). We then iter-
ate 50 times using equation 2, obtaining εt for each iteration as a new ran-
dom draw from N(0, Ŝ), and fi xing the aggregate level variables at GDP1985 
and I1985 for all iterations (since 1985 is the fi rst year for which we have 
these two measures).

15.  For other countries, we cannot simulate separate sectoral compo-
nent series, since we only have data on the institutions index and GDP for 
other countries at the aggregate level.

16.  To initialize the pit series, we fi rst generate P1985 � 
0 � �o, where �o 
is a random draw from N(0,   ̂s1985). We then iterate 50 times using equation 
(3) and a new draw of N(0,   ̂s1985) as �it in each new iteration.

17.  The fact that we calculate aggregate measures at the sector level 
means that our focus is on within-sector reallocation. For measurement and 
conceptual reasons, comparisons of TFP across sectors (in levels) are more 
problematic to interpret. Focusing on within-sector allocation permits us to 
emphasize the degree to which market reforms have led to an improved 
allocation of activity across businesses due to fewer distortions in factors 
and goods markets, and the associated intensifi cation of competition.

18.  An advantage of this cross-sectional method over methods that 
decompose changes in productivity over time is that cross-sectional differ-
ences in productivity are more persistent and less dominated by measure-
ment error or transitory shocks.

19.  Our simulations also yield the fi rst term in the Olley-Pakes decom-
positions but we think our simulation methods yield more robust patterns 
on the second term since it is the second term that will refl ect the impact of 
institutions on adjustment frictions.

20.  Our simulation of fundamentals is well suited to capture changes in 
the fundamentals within a country but not well suited to measure the level 
of fundamentals within a country.

21.  Caballero et al. (2004) also consider improvements in allocative effi -
ciency via reductions in adjustment costs.
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