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Abstract®

This work summarizes the results from a series of papers prepared within the
framework of the project “Credit, Formalization, and Firm Growth.” Those papers
were prepared to help inform the overall policy dialogue and the IDB’s technical
assistance work with its borrowing members, particularly in regard to financing
the lending programs of small and medium enterprises (SMESs). The main results
can be summarized as follows: i) a positive association between formality and
credit conditions in the region appears to be empirically relevant but dependent on
idiosyncratic conditions and unevenly distributed conditional on firm size; ii) the
positive associations between credit conditions and other measures of firm
performance (such as size, growth, and investment) appear to be heterogeneous
conditional on firm size; and iii) the empirical assessment of the links between
formal credit and the various measures of firm performance may benefit from
considering alternative sources of funding such as internal funds.

JEL classifications: E2, J2, O4
Keywords: Credit, SMEs, Labor formality, Firm growth, Latin America

! This technical note was undertaken as part of the IDB project “Credit, Formalization, and Firm Growth.”

1



1. Introduction

The relationship between domestic credit market imperfections, formal employment, and firm
growth are key issues in Inter-American Development Bank (IDB) lending programs as well as
in the Bank’s policy dialogue with its borrowing members. For instance, the goal of many
policy-based loans (PBLs) underpinning financial market reforms is to mitigate financial market
imperfections in the borrowing country in order to promote financial deepening and, hence,
boost the growth of domestic firms and formal employment. Likewise, many loans geared
towards micro, small and medium enterprise financing programs also have the implicit goal of
helping those firms expand by mitigating the effects of domestic financial market imperfections
on their growth. Good knowledge of how these variables are interconnected in practice is key for
the effectiveness of these lending operations, the Bank’s policy dialogue with country
authorities, and the design of sound country strategies.

As widely documented in the 2010 edition of the Bank’s Development in the Americas
Report (DIA), slow productivity has been at the heart of Latin America’s lagging growth
performance relative to other emerging markets, notably in Asia. Two key factors lie behind this
weak productivity performance. One is widespread informality of firm ownership and labor
relations (broadly defined as evasion of labor and tax laws). The other is limited financial
deepening and its flip-side, costly financial intermediation. Both factors have been shown to curb
technological innovation and product diversification, thereby limiting the scope for economies of
scale and leading to a misallocation of capital and labor towards less-productive informal firms.
These effects, in turn, put domestic firms at a competitive disadvantage vis-a-vis their foreign
peers and tend to lower potential output growth in these economies, thus limiting the room for
non-inflationary growth once demand pressures strengthen. Moreover, as informality reduces
national tax bases, governments try to compensate by levying higher tax rates on formal
business, which further undermines the competitive edge of formal firms and creates
disincentives to formalize. This tends to engender a vicious circle revolving around higher tax
rates, corrupted tax collection systems, and informality.

Currently, credit growth in most of emerging Latin America is recovering rapidly from
the trough of the recent crisis. In some cases, this recovery has been very rapid, raising questions
about its sustainability and inflationary spin-offs. As a result, the issue of how this new wave of

credit is being allocated and what its effects are is a timely one.

2



Against this background, the present work aims to summarize the results from the series
of papers from the project “Credit, Formalization, and Firm Growth” in order to achieve a better
understanding of the impact of credit growth on the nature of employment (formal/informal) and
on firm size, and assist in the policy dialogue and technical assistance work of the IDB with its
borrowing members, particularly with respect to financing the lending programs of small and
medium enterprises (SMES).

In this line, the present work is structured as follows. In the next section we discuss the
related literature providing a general framework for the papers from the project “Credit,
Formalization, and Firm Growth.” Sections 3 and 4 summarize the project's results on labor
informality and firm size, respectively. Section 5 presents a summary of the results by country.

Finally, Section 6 presents the main conclusions of the project.

2. Related Literature

2.1 Formality and Financial Conditions

In a setting of imperfect observability and enforcement, a firm’s level of compliance with
regulations and taxes can be seen as the outcome of an optimization process. In this framework,
firms choose a level of compliance with taxes and regulations after considering the associated
costs and potential benefits—a process analogous to the selection of the appropriate
combinations of alternative factors of production such as labor, land, and machinery. The
benefits of operating within the realm of formality are given by the access to public goods
(protection of property rights, use of the judiciary system, and better enforcement of contractual
obligations), potential access to larger and more profitable markets, and access to external
financing from formal institutions. On the other hand, the costs of operating within formality
relate to higher entry and operating costs associated with taxes and regulations (including labor
regulations).

In turn, informal firms face the opposite situation as considered by La Porta and Shleifer
and (2008), Loayza (1996), Friedman el al. (2000), Almeida and Carneiro (2009), and Dabla-
Norris, Gradstein and Inchauste (2008), among others. The costs of informality involve limited
access to public goods (protection by the legal system) and markets, diseconomies of scale, and
limited access to external financing from formal institutions—usually at relatively high costs.
Moreover, informal firms face some specific costs, such as fines and relatively higher and/or



more frequent bribes. Conversely, the main benefits from operating within informality relate to
unpaid taxes, avoidance of regulations, and the use of more flexible labor relationships.

Early models of informality paid marginal attention to financial market imperfections.
Within this models are Loayza (1996), and Yamada (1996). Loayza (1996) develops a model of
endogenous growth with formal and informal sectors where government spending contributes to
increasing firms’ productivity by providing public goods, to which informal firms have only
partial access. In that model, the relative size of the informal sector depends negatively on the
levels of government effectiveness and the benefits of having access to public goods. Yamada
(1996) explores a model with three sectors, two tradable sectors and one urban informal sector
(non-tradable), where workers self-select themselves into the informal sector based on their
entrepreneurial abilities. A more recent model dealing with informality—still with no explicit
modeling of financial frictions—is in Dabla-Norris, Gradstein and Inchauste (2008), where the
quality of the legal system, the effectiveness of legal enforcement, and the regulatory burden (all
elements affecting the affecting the efficiency of a financial system) have an impact on the size
of the informal sector.

The explicit modeling of the links between informality and financial conditions is less
frequent. In this line, Straub (2005) uses a CGE model to deal with the problem of the
distribution of firms between formal and informal sectors in a context of explicit restrictions in
financial markets.? In this model firms have to pay a fixed cost to enter the formal financial
sector—which allows for ex-post income verifiability as opposed to the situation in informal
segments where true income remains unverifiable. This setup of asymmetric information, limited
enforcement, and entry costs leads to differential access to formal and informal credit markets,
with firms being forced into informality due to insufficient initial assets and high entry cost.?
Low initial assets, high entry costs, and relatively inefficient formal credit markets push more
firms into forced informality or make it more profitable to remain in the informal sector. Another
model in this line is in Gordon and Li (2009), who introduce a different approach with a model
where the government needs to rely on the information available from bank records in order to
identify taxable entities and to measure the amount of their taxable activity. In this setup, more

% The model is an extension of Holmstrom and Tirole (1997).
3 Initial assets affect the amount the firm borrows and enters the lender’s break-even constraint.
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efficient financial markets lead to more firms using formal financial services in spite of the
associated fiscal costs.*

At the empirical level, there are few works exploring these concepts. Two empirical
papers conceptually close are Dabla-Norris and Koeda (2008) and D’Erasmo and Moscoso
Boedo (2012). Dabla-Norris and Koeda (2008) use data on 41 countries (mostly developing and
transition countries in America, Europe, and Asia) and 4,000 companies taken from the World
Bank’s World Business Environment Survey (WBES). The authors construct a measure of
informality based on responses to an indirect question about hidden output, and a measure of
credit rationing based on a question regarding the level of difficulty in obtaining financing.® The
authors use an ordered probit to estimate the share of informal sales in a particular industry. The
estimates indicate that for every category of the ordered probit, the probability of having a given
percentage of informal sales is increasing in the reported level of perceived financing constraints.
In particular, firms that report that financing is a major obstacle have a 16 percent probability of
having informal sales of over 51 percent sales, while for firms reporting that financing is not an
obstacle the predicted probability of having informal sales of over 50 percent is 7.6 percent.
Dabla-Norris and Koeda (2008) also compute the marginal effects and find that for firms with a
relatively low (high) predicted share of informal shares—in the 11-20 percent (51 percent and
over) range—a discrete increase in the perceived financial constraint can change the fraction of
informal sales by 0.2 percent (0.7 percent). The two main weak points in Dabla-Norris and
Koeda (2008) are noted by the authors. First, all the firms in the survey are registered firms,
which ignores firms that are completely unregistered (particularly small firms) and therefore
creates a problem of sample selection. Second, the way the questions in the survey are phrased
may introduce a bias towards the perceived average behavior of other firms in that

environment.%’

* Gordon and Li (2009) introduce the efficiency gains as a parameter expanding output for firm using the services of
the financial sector (a; in their notation, where j represents a given sector).

® The survey avoids asking firms to reveal their evasion. Instead, it uses the following question: “Recognizing the
difficulties many enterprises face in fully complying with taxes and regulations, what percentage of total sales would
you estimate the typical firm in your area of activity keeps “off the books”? The optional answers range from zero
(“none at all”) to “more than 50%” in 10-point increments. In turn, the measure of financing constraint is based on
the answers to the question “How problematic is financing for the operation and growth of your business?”, with the
optional answers no obstacle (1), a minor obstacle (2), a moderate obstacle (3) or a major obstacle (4).

® Therefore, the data may not provide a good approximation to the distribution of informal sales across registered
firms.



Conceptually much closer to the papers dealing with informality within the framework of
the project “Credit, Formalization, and Firm Growth” is D’Erasmo and Moscoso Boedo (2012).
This work departs from the standard econometric approach and calibrates a general equilibrium
model for the US economy, which considers in particular a measure of efficiency in the financial
sector (bankruptcy costs, comprising the costs of bankruptcy procedures and the average
recovery rates as reported by the World Bank’s Doing Business survey). The resulting calibrated
model matches the estimated distribution of formal and informal establishments for size and age,
and approximates the distribution of small firms. Furthermore, the authors simulate the effects on
informality (and other relevant variables) from changing the bankruptcy costs to those observed
for Lower Middle Income Countries. The calibration indicates that this change would reduce
output per worker by 13 percent and increase informality from 7.8 percent to 27.1 percent of the
labor force.

Thus, the theoretical literature suggests that firms have greater incentives to formalize
their operations as financial conditions improve (lower transaction costs, higher efficiency, less
credit rationing). However, in addition to the arguments linking formality to credit conditions, it
is also important to pay attention to the factors that may dampen the empirical relevance of such
links. One aspect to consider is that formalization costs can typically begin to be incurred long
before a firm may gain access to external funding, and these costs will continue to be present
whether or not the firm gains access to them; this opens two elements affecting the cost-benefit
analysis driving the response to a given change in credit conditions. First, the further away in the
future are the benefits, the lower is the present discounted value of formalizing—and therefore
the more unlikely that the firm would benefit from formalizing.® Second, the firm is uncertain
about the moment at which it will start capturing the benefits from formalization, and also the
uncertainty about the size of the benefits increases the further away these benefits are in the

future—thus, risk-averse decision-makers would tend to formalize less in the presence of this

" An additional problem is that the authors assume that the questions regarding credit problems offer a meaningful
measure of credit rationing
& The present discounted net benefit from formalizing can be written as

(. T 1(t).BF; (tf )-CFe(tf)
PDVF = (t =t T) - Et:tf[ H?:rf(lwt)
the period at which it ceases its operations, r; is the relevant discount factor at each period in time, BFt(tf) indicates
the benefit in period ¢ from formalizing at ¢, CFt(tf) is the cost in period t from formalizing at t;, and 1.(t) is the

is the indicator function (taking the value of 1 whenever t € t, and 0 otherwise), and 7 indicates the periods over
which the benefits will take place.

where t; indicates the period at which the firm formalizes, T is



type of uncertainty. Another related factor is that formality may be a necessary but not sufficient
condition for accessing external financing; more precisely, informality can be a factor precluding
firms from accessing adequate external financing, but formality may not be such a relevant factor
in the decision to grant a loan (private information, collateral, and reputation are likely to be far
more important factors than formality for that decision).® Also important is the fact that the
relative importance of the associated costs and benefits change over time with economic policies
and conditions.” In sum, more research is needed both at the theoretical and empirical level in
relation to the links between credit and formality, and in particular on how it can be affected by

idiosyncratic conditions.

Box 1. Labor Formality and Domestic Credit in Latin America: Preliminary Evidence

Section 3 of this work presents the results of the country studies carried out within the project
“Credit, Formalization, and Firm Growth.” This box presents preliminary evidence of a
relationship between domestic credit and (labor) formality in Latin America. Using data for 14
countries over the period 2004-2011, the table below shows the results of the estimation of the
specification f; . = By + f1Credit;, + B3X; + € ¢, Where f indicates the proportion of formal
employment (defined as workers with rights to pensions when retired) in country i at year t ;
Credit is domestic credit to private firms relative to GDP, and X stands for a set of varying
controls: per capita growth (proxy for internal funds), registration costs (proxy for the incentives
to maintain informal workers), legal rights (proxy for the benefits of formalizing), and finally for
a set of country dummies. All controls are lagged one period, and standard errors are clustered at
the country level.

Columns (1) to (5) show the alternative specifications. In all cases, domestic credit to private
firms turns out to be statistically significant. The coefficients indicate that improved financial
conditions are associated with higher levels of labor formality. The size of the coefficient
remains relatively stable after controlling for internal funds, benefits of formalization, incentives
to remain informal, and idiosyncratic country characteristics (the relatively small number of
observations restricts the simultaneous use of all the regressors). Table 1 thus provides a preview
of the results presented in Sections 3 and 5.

® Moreover, the legal requirements firms must meet to have access to formal credit markets are not uniform across
countries.

% This is, the present discounted net benefit from formalizing can be alternatively written as PDVF = (t =
1(t).BFy (tf ,Q¢)-CFe(t£,Q¢)

T — VT
b T, {Q}f=ff) T A=ty [ M= (1470)

overall economic conditions (economic conditions are likely to affect the wage gap between formal and informal
workers, the value at which the firm can sell its products, and other relevant variables).
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Table 1. Labor Formality and Credit in Latin America: Preliminary Evidence

1) (2 3) (4) ©)
Domestic cred. priv. sector. 0.506*** 0.514*** (0.427** 0.471*** (0.579***

Per capita growth -0.13302

Registration costs -0.03605

Legal rights 1.475***
Country fixed effects yes
obs. 77 77 77 77 77

Source: author's calculations. Data sources: SEDLAC (UNLP) and World Development Indicators
(World Bank). Dependent variable is the proportion of formal employment at the country level
(formality defined as salaried workers with right to pensions when retired, SEDLAC). "Registration
costs" is the cost of business start-up procedures (% of GNI per capita); "legal rights" is Strength of
legal rights index (O=weak to 10=strong). RHS variables are lagged one year. Countries covered are
Argentina, Bolivia, Brazil, Colombia, Costa Rica, Dominican Republic, Ecuador, Honduras, M exico,
Peru, Paraguay, El Salvador, Uruguay, Venezuela. Period covered is 2004-2011. Panel regressions,
clustered standard errors (country level). *, ** *** indicate that the coefficient is statistically
significant at 10%, 5%, and 1% respectively.

2.2 Firm Size and Financial Conditions

The initial exploration in the literature of the determinants of firm size was relatively more
focused on technological and institutional factors, and has gradually paid more attention to
financial factors. Technological arguments cover various aspects, including market size and the
distribution of productive factors. Market size probably ranks among the most cited
technological factors affecting firm size (tracing back to David Ricardo and Adam Smith, and
more recently in Campbell and Hopenhayn, 2005, and Campbell, 2011), and it is a common
argument often raised when discussing the merits of trade agreements. Also within the
technological arguments, some theories point to the distribution of productive factors, in
particular those related to human capital, as is the case of Lucas (1978), which pins down the
link between capital-labor ratios and firm size to a pre-existing distribution of managerial talents
among workers. Other arguments point to institutional and contractual factors. Within these are
those theories resting on informational asymmetries, transaction costs, and limited enforcement
as elements determining the size of a firm (Klein, Crawford and Alchian, 1978; Williamson,
1985; Grossman and Hart, 1986). Among additional institutional factors, regulations and taxes

can influence optimal firm size.



Another set of explanations is that establishing a relation between firm size and financial
conditions. These explanations—present in La Porta et al. (1997), Rajan and Zingales (1998),
and Kumar, Rajan and Zingales (1999)—posit that the availability of external funds can be a
relevant factor affecting firm size distribution, including the rates at which firms entry and exit
the market. This last point is what makes the theoretical prediction ambiguous, since improved
financial conditions would foster the emergence of new (and arguably smaller) firms, while at
the same time would allow existing firms to expand and stay active for longer periods.

Turning specifically to the empirical results regarding firm size and financial conditions,
Kumar, Rajan and Zingales (1999) find that the size of industrial firms tends to be larger in
countries with more developed financial systems.* Coluzzi, Ferrando and Martinez-Carrascal
(2009) attempt to deal with the problem of credit rationing and firm growth; they first estimate
the probability of experiencing credit rationing using WBES data and then apply the estimated
parameters to data from Amadeus—a much larger dataset.** The authors interpret their results as
showing that the predicted probability of facing financing constraints has a negative effect on the
growth rate of firms in five European countries. Angelini and Generale (2008) follow a similar
strategy to that of Coluzzi, Ferrando and Martinez-Carrascal (2009) to estimate the effects of
financial constraints on firm size (humber of employees) using private data collected by a
financial institution (Mediocredito).”® They use the responses in the survey to create a dummy
variable identifying financially constrained firms, and they incorporate this variable into the
regression analysis as a determinant of the growth rate in the number of employees (by firm).
They find that, on average, the presence of financial constraints reduces firm growth by 0.8

percent. Beck et al. (2008) try to estimate causal effects of financial development on growth

" The work uses data on industrial firms from 15 European countries. The quantitative results indicate that an
increase in a country’s financial development from the 25th percentile to the 75th percentile results in the difference
in log average size (measured as the weighted number of employees per firm in each industrial sector under
consideration) between firms in industries at the 75th percentile amount-financed-externally and firms in industries
at the 25th percentile of amount-financed-externally to increase by approximately 9 percent of the inter-quartile
range of size.

12 As per the official descriptions: “The World Business Environment Survey (WBES) is a survey of over 10,000
firms in 80 countries and one territory conducted in 1999-2000 that examines a wide range of interactions between
firms and the state. Based on face-to-face interviews with firm managers and owners, WBES is designed to generate
comparative measurements in such areas as corruption, judiciary, lobbying, and the quality of the business
environment, which can then be related to specific firm characteristics and firm performance.”

3 The survey covers 1,100-1,800 ltalian manufacturing firms with less than 50 employees, for 1992-1995 and 1998-
2001, who are asked to report difficulties in financing their last investment project.
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relying on instrumental variable and GMM regressions;™ the results indicate that an exogenous
10 percent increase in the ratio of private credit to GDP can induce an acceleration of the per
capita growth rate on the order of 0.24-0.32 percentage-point (0.9-1.0 pp from a 10 percent
increase in the ratio of commercial banks’ assets to the combined assets of commercial banks
plus the central bank, and 0.16-0.26 pp from liquid liabilities to GDP). Beck, Demirgii¢-Kunt and
Maksimovic (2008) consider the effect of financial development on the relative growth of small-
firms industries and adapt the methodology of Rajan and Zingales (1998); they conclude that the
estimates support the hypothesis that small-firm industries grow relatively faster in economies
with deeper financial markets.

Overall, both the theoretical and empirical literatures have paid relatively more attention
to the possible impact of financial conditions on the various dimensions of firm size distribution
than to links with formality.”® The theory in this area points to the presence of opposing effects
regarding the average size of firms in the economy. On the one hand, improved financial
conditions would allow firms to expand, and also to better withstand negative shocks, thus
establishing a positive relationship between financial conditions and firm size. On the other
hand, a more efficient and developed financial system would make easier for new firms to enter
the market—therefore dampening the size of the initial positive relationship between financial
conditions and firm size. The previous empirical evidence suggests that, on average, the positive
effects are likely to outweigh the negative ones and improved financial conditions would be
linked to an increase in the average firm size (see Table 2). However, the bulk of the research has
been focused on economies with relatively well-functioning financial systems, where large and
frequent shocks are the exception rather than the norm. Therefore, further research focused on

less developed and more unstable economies can provide valuable information.

Y The GMM dynamic panel estimators are specifically designed to address the econometric problems induced by
unobserved country-specific effects and joint endogeneity of the explanatory variables in lagged-dependent-variable
models.

1> Table 2 presents a quick summary of theoretical predictions and empirical results.
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Table 2. Summary of Theoretical Predictions and Empirical Results

Labor formality and Firm size and credit
credit

Positive association:
Theoretical improved financial conditions Ambiguous prediction:
prediction are linked to higher levels of opposing forces
labor formality

Most results indicate a
positive association: factors
increasing firm size appear to
outweight those reducing it

Empirical Scant, but supporting the
evidence theoretical prediciton

Box 2. Firm Size and Domestic Credit: Cross-Country Results for New Firms and Self-
Employment

As noted above, the theory linking firm size to credit conditions points to the presence of
opposing effects, which in part come from the entrance of new firms into the marketplace, and
the relocation of workers. This box shows the results of using cross-country data for 101
countries during 2005-2009 to explore the links between credit conditions, entry of new firms,
and self-employment.

Table 3 below shows the results of estimating the following equation y;, = ag + a,Credit;, +
a,percapita growth; . + asinflation;, + n;, where Credit,; represents domestic credit to
private firms relative to GDP for a country i at year t; percapita growth is a proxy for internal
funds, and inflation is used as a proxy for overall macroeconomic conditions. The LHS panel
of Table 3 show the results of the estimation when the dependent variable is the proportion of
new firms relative to the population aged 15-64, while the RHS panel shows the results of using
the rate of self-employment as dependent variable.

The results show that domestic credit has a positive and statistically significant association with
the emergence of new firms. This association remains after controlling for the effects of internal
funds and macroeconomic conditions. In turn, the RHS panel of Table 3 shows that the rate of
self-employment is negatively linked to the evolution of domestic credit to private firms (even
after controlling for internal funds and overall macro conditions). These results suggest that
increased credit availability may: i) induce higher firm entry rates and ii) move workers out of

11



self-employment. These results are consistent with the theories discussed above, and they
provide a first empirical reference for the results described in Sections 4 and 5.

Table 3. Firm Size and Credit: Cross-Country Results
for New Firms and Self-Employment

New firms / pop. 15-64 Self-employment
(€] (0] 3 4 (€] 2 3 4
Domestic cred. priv. sector. 0.017*** 0.017*** 0.017*** 0.018***  -0.063*** -0.071*** -0.062*** -0.072***
Per capita growth 0.035 0.034 -0.322 -0.334
Inflation -0.032** -0.027*** 0.113 0.037
obs. 476 476 471 471 437 437 382 382

Source: author's calculations based on World Development Indicators data (World Bank).

First four columns show the results using the proportion (new firms / population aged 15-64); the second set of columns use proportion of self-
employed workers as the dependent variable. "Domestic cred. priv. sector.” is domestic credit to the private sector, "inflation™ refers to
consumer inflation (RHS variables are lagged 1 period). Data includes 101 countries over 2005-2009. Panel regressions, clustered standard errors
(country level). *, ** *** indicate that the coefficient is statistically significant at 10%, 5%, and 1% respectively.

3. Informality and Financial Conditions in Latin America

The series of papers on formality within the project “Credit, Formalization, and Firm Growth”
have made a significant contribution to the empirical literature on informality and credit. The
systematic, consistent, and independent replication of the methodology proposed by Rajan and
Zingales (1998) to explore the problem of labor formality in Latin American countries has
delivered a valuable set of methodological, quantitative, and qualitative results on which both
future research and policy discussions can refer to and build upon.

This research has expanded the evidence regarding the empirical relevance of the
relationship between formality and credit conditions adding results for six countries. More
importantly, these cases represent relatively volatile and unstable economies, where labor
informality is a significant problem and there is ample room to improve the efficiency of the
financial system. The results from the series are in line with the theoretical view that the
relevance of the relationship is likely to be affected by varying institutional and economic
conditions. Finally, but no less important, the methodological similarities of the different papers
in the series improve the comparability of the results—although the importance of the inevitable
differences in coverage and definitions should not be understated. In short, the research on
formality and financial conditions has provided a valuable set of quantitative references which

can inform policy discussions and guide future research in the area.
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3.1 The Challenge of Finding a Statistically Significant Relationship

The notion of a relationship between firm formality and credit conditions rests on a simple
application of basic microeconomic principles and observed empirical regularities. The key
empirical regularity is that firms use alternative funding sources to varying degrees. In particular,
some firms make use of credit from formal financial institutions relatively more than others.
There are multiple reasons behind this regularity, but for the present case the interest lies in the
fact that—often—firms’ requests for credit are denied. In particular, sometimes such rejection is
due to a lack of compliance with government regulations. Provided that this lack of compliance
is (up to a point) the result of an internal decision, the effects of restricted credit access are likely
to have entered in the decision process leading to such level of compliance with regulations. In
other words, the (opportunity) cost of credit can be a relevant factor affecting compliance with
government regulations.

These arguments need to be completed making reference to factors that may weaken the
empirical relevance of the link between formality and financial conditions. Some of these

potentially relevant factors are the following:

1. Institutional conditions. Institutional conditions affect a firm’s set of optimal
decisions. Taxes, regulations, and access to public goods all affect a firm’s
cost-benefit analysis and therefore have an effect on diverse outcomes such as
firm size, input ratios, and investment in R&D (to name just a few). Since the
mix between formal and informal workers and the selection of alternative
funding sources is also part of a firm’s optimization process, it follows that
institutional conditions would play a significant role in the observed
distribution of formality across firms and its relationship with financial
conditions. Institutional conditions can also affect the formality in a more
direct ways, dictating the relative importance of complying with alternative
sets of regulations; this case is clearly made by McKenszie and Sakho (2010),
who point out that banks in Bolivia pay relatively little importance to the tax
status of a firm, and if anything, are just concerned with whether or not firms
have a municipal license.

2. Sunk costs, forward-looking optimization, and expectations. The decision to

(partially or fully) formalize a firm’s activity is somewhat similar to the
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decision to make an irreversible investment. Thus, the nature of this decision
coupled with the forward-looking nature of the profit maximization process
and the formation of expectations, may result in a low elasticity of formality
with respect to current financial conditions.

3. Information, observability, and reputation. Firms are just one part of the
equation. Informational asymmetries, observability problems, and reputation
are significant factors affecting the allocation of credit which may swamp the
marginal importance of better compliance with government regulations from a
financial institution’s point of view. Moreover, credit from formal institutions
account for a fraction of the overall credit relationships in the economy.
Failing to account for the role of self-financing (internal funds), inter-firm
commercial credit and informal lending may compromise the results from the

various models and estimations.

In short, these additional considerations highlight the fact that finding a stable and
statistically significant relationship in the data can prove to be a challenging task, irrespective of
the validity of the theoretical foundations of the hypothesis—particularly in a reduced-form

framework.

3.2 Overview of Concepts and Measurements

The research on formality surveyed in this work covers Argentina, Brazil, Colombia, Mexico,
Peru, and Uruguay. Each of these countries gathers data following somewhat different
methodologies, making it difficult to have an exact replication of a given empirical strategy.
Nevertheless, the variables involved are similar enough as to warrant reasonably valid
comparison among specific country results. There are three central concepts in these analyses:
firm formality, prevailing credit conditions, and the measure of “financial dependence.”

The main approach taken to measure formality in this series—given the availability of
relevant data and the social and economic relevance of the concept—is to measure labor
formality. There is no universal measure of labor formality, as the precise meaning from a policy
perspective varies from one country to the other. The papers in the series rely mostly on two

concepts to identify a given labor relationship as formal or informal. The first is by the presence
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of a formal labor contract, while the second is the declaration of contributions to the social
security system.

In turn, the approach taken in the series to measure prevailing credit conditions or the
degree of financial development has been to rely on commonly used measures, readily available
from reputable statistical sources, representing similar concepts in the various countries covered
by the series. Thus, the typical measures used are commercial bank credit to the private sector,
and commercial bank credit to the private sector excluding credit to families. Other credit
measures used are M2/GDP, bank credit at the sector level, and the number of financial
institutions in a given region (Section 5 and Annex 1 provide further detail on the measures
actually used). Finally, in an effort to establish a potentially causal relationship between credit
conditions and formality, the estimations include the “financial dependence” index proposed by
Rajan and Zingales (1998), which—as becomes clear in the next section—occupies a central role

in the empirical strategy (Box 3 gives additional details on this methodology).

3.3 The Main Empirical Specification

The central specification in the papers exploring the effects of credit conditions on formality is
described by the following equation:

fit =B+ 8.+ 68 +v[(Credit/GDP), X FD;| + &;; (1)
where j, and t indicate sector and year; fj. is the rate of formalization for sector j in year t; &;
and ¢&; are year and sector dummies; (Credit/GDP), is the ratio of (a particular measure of)
credit to GDP and FD; is the measure of financial dependence developed by Rajan and Zingales
(1998). In order to account for potential heterogeneous effects for firms of different size,
equation (1) is estimated separately for different size categories resulting in fj; = ¢ + 67 +
8 +v° [(Credit/GDP), X FD;] + ¢, where ¢ identifies a particular firm size category
(usually small, medium, and large). Equation (1) is essentially the main specification in Rajan
and Zingales (1998), where fj; (f;;) represents formality rates rather than sector output growth
rates. The central claim derived from the adoption of this specification is that y (y¢) would be

capturing the causal effect running from the term [(Credit/GDP)t X FDj] to the dependent

variable.
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Some particulars about the validity of the “financial dependence” measure FD; are

discussed in Box 3; the use of different levels of aggregation, however, should be noted.*® More
precisely, the idea behind equation (1) is that since formality is computed at the sector level and
the credit ratio at the economy-wide level, then the former can be considered exogenous with
respect to the latter. The point to stress here is that this is an assumption: if informality in a given
sector depends on the level of aggregate informality in the economy then this assumption of

exogeneity would not hold."

Box 3. Rajan and Zingales’ (1998) Identification Approach

Rajan and Zingales (1998) suggested a methodology to gauge the causal effect of financial
conditions on growth which has been later adapted to study similar relationships. The essence of
the approach is the ordering of economic sectors according to their level of “financial
dependence”—a measure of the reliance of a sector’s reliance of external funding to finance their
investment plans. The underlying assumption is that this “financial dependence” ratio would be a
deep technological parameter, and the different response of growth rates in industries with
different levels of financial dependence to a given change in credit availability would be a
reflection of the causal effect of credit on growth. To implement this approach, the authors
combine data at different levels of aggregation (growth at sector level, credit at the country level)
and compute the financial dependence ratios with data from firms operating in the United
States.” Then, the authors run a regression of sector output growth (A logy;,) on the interacted
term [(Credit/GDP), X FD]-] where (Credit/GDP), would be a particular aggregate—such as
commercial bank credit—in period ¢ and FD; would be the computed financial dependence ratio
for industry j. The idea behind the term [(Credit/GDP)t X FDj] is that the effect on sector

growth from changes in aggregate credit would depend on a sector’s level of dependence on
external financing.

Although at first this strategy may result appealing, a closer inspection of its implementation
calls for caution for various reasons:

1. There is neither a complete argument nor a proper empirical investigation
behind the assumption that the estimated gap between investments and
internal funds is a reflection of deep technological factors.

1° Note that fj¢ is measured at the sector level, while (Credit/GDP), is measured at the country level.
7 On an additional note, there are no strong a priori reasons to believe that equation (1) is the most adequate
specification to capture the potential empirical relationship between credit conditions and formality.

16



2. It assumes that estimations with data from US industries are valid for
industries in other countries—irrespective of regulations, market size,
institutional and political conditions, and resource availability

3. It assumes that estimated “financial dependence” is persistent over time.

4. The “financial dependence” ratio is computed from a non-representative
sample of firms in each industry.

5. The equilibrium “financial dependence” ratio is a simple average covering a
few years, which is unlikely to provide valid approximations of a steady state
or equilibrium value due to: i) the presence of economic and credit cycles of
varying size and length, ii) the dependence of the dynamics of capital
expenditures and cash flows on the characteristics of alternative cycles and iii)
differences in the distribution of rates of expansion and contractions across
industries in each business cycle.

6. It assumes that US financial markets are almost “frictionless” and;

7. All-in-all, these considerations call for caution at the inference stage,
particularly in the quantitative aspects.

(capital expenditures—cash flow)

* The financial dependence measure would be given by computed at the industry level

over various years (in this particular case the 1980s).

capital expenditures

Box 4. Financial Conditions and Formality

Financial conditions. Usually in this type of research the interest lies in identifying the effect of
exogenous changes in financial conditions or financial development on a particular variable.
Unfortunately, assessing the situation or level of development of the financial system is difficult
as there are no adequate empirical counterparts for the various concepts involved. In light of this
difficulty, the literature has opted to use a series of proxies in lieu of this unobservable concept—
typically commercial bank credit to GDP, M2 to GDP, or a measure of the fraction of borrowers
that fails to get access to credit (among others variables also used).” The common feature of such
proxies is that they are outcomes which are assumed to be linked to the unobservable true
concept of interest in some particular way. Thus, it is important to keep in mind two elements: i)
the nature of those relationships is mostly assumed and, ii) the stability of such relationships over
time and across countries is an additional assumption.

Formality. Formality refers to a firm’s level of compliance with legal regulations and tax
obligations. In this sense, full informality is a rather extreme outcome most likely to appear at the
level of self-employment and micro-firms. In most cases, firms would keep a (likely variable)
fraction of its operations and employees off the books. The measurement problem here is
apparent, as by definition informal activities are hidden from official records. The papers in the
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series have opted to use an indirect method to approximate formality, relying on household or
industrial surveys, or administrative data.

* The typical direct measures of credit rationing are taken from surveys in which respondents report having
problems in obtaining credit (including those that are denied credit). It is important to note that such measures are
very crude proxies for credit rationing since—by definition—even the most concerned and informed agents cannot
appropriately discriminate between “good” and “bad” risks using both public and private information.

3.4 Overview of the Main Results

Table 4 gives an overview of the main qualitative results of the series regarding formality and
credit conditions, with the results corresponding to the estimation of equation (1)—except for
Colombia (see Section 5.3). Although formality definitions, size categories, and sometimes
credit measures do not exactly match across the various countries, it is still possible and valid to
present them together, as the concepts and measures are still highly comparable with each other.

In the table below, “Contract” and “Soc. sec.” stand for definitions of labor formality
based on the presence of a formal contract, and contributions to the social security system
respectively. “Tax compl.” represents the alternative definition based on tax compliance in Caro,
Galindo, and Melendez (2012)."® Alternatively, “Priv. cred.” and “Firm cred.” stand respectively
for credit measures based on credit to the private sector, and credit to private firms; “M2”
corresponds to credit proxied by M2, and “Bank cred.” stands for bank credit relative to sector
output.

The symbols in the table represent the sign and statistical significance of the estimated
coefficient (y¢) in equation 1. “+”, “++”, and “+++” indicate that the estimated coefficient is
positive and statistically significant at 10 percent, 5 percent, and 1 percent, respectively
(similarly “-” to “- - -”); “0” indicates that the estimated coefficient is not statistically different

from zero, and “.” indicates that the concept is not estimated.

18 See the analysis for Colombia below.
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Table 4. Qualitative Results: Formality and Credit Conditions

Summary results credit and formality

Brazil Colombia Mexico Peru Uruguay
Contract Soc.sec  Taxcompl. Contract Soc. sec Contract Soc. sec Contra Soc. sec
. Priv. Firm Priv. Firm Bank cred. Priv. Firm Priv. Firm Priv. Firm Priv. Firm Priv. Priv.
Size cred. cred. cred cred. cred. cred. cred cred. cred. cred. cred. cred. cred. cred.
Self-employed 0 0 : 0 0 0 O 4+ 00 0 +
Small 0 0 0 0
Medium +++ 4+ -+ . - -0 0 0 0 0 0 0 0
Large +++ +++ +++ ++ . 0 0 0 0 0 0 + 0 +++ +++
+++ -+ ++ - - - 0 +++ ++

No size break
Summary results credit and formality.

+, ++, +++ indicate a positive relation at 10%, 5%, and 1% (similarly for “-"); “0" indicates not statistically significant."." indicates the concept is not
represented.

“Contract” and “S. Sec” stand for definitions of labor formality based on the presence of a formal contract, and contributions to the social security
system respectively. “Tax compl.” corresponds to the alternative definition of Caro, Galindo, and Melendez (2012) (see the analysis for Colombia
below for details). Alternatively, “Priv. cred.” and “firm cred.” stand respectively for credit measures based on credit to the private sector, and credit
to private firms; and “Bank cred.” to bank credit relative to sector output. The size categories "Self-employed”, "Small”, *Medium" and "Large"
accommodate the various size categories used in the regressions. "No size break" corresponds to the regression results for the sample including firms of
all sizes.

Table 4 readily displays the aspects described earlier—namely, that the empirical
relevance of the relationship appears to depend on country-specific factors (possibly institutional
and economic conditions). In particular, that table provides the first two results of the series on

formality and credit conditions:

1. Estimations of the empirical relationship between formality and credit
conditions are somewhat fragile in terms of their statistical significance.

2. For the countries considered, the overall effect of credit conditions on
formality seems to be driven by the results of a particular size category, which
suggests that these effects are heterogeneous conditional on firm size.

Although the previous table provides a useful overview of the results—and allows us to draw

some inferences—it is instructive to go a step further and explore the quantitative results.
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3.5 Quantitative Results

Table 5 present the main quantitative results from the series regarding formality and credit. The
concepts are the same as described for Table 4 above. Since the results for Colombia reflect a
different methodology, the coefficients are not reported in this table.*

The quantitative results reinforce the initial inference from Table 4. In particular,
regarding point 1 listed above, Table 5 shows that negative point estimates are more prevalent
than suggested by Table 4, as they are not restricted to the case of Mexico (see results for Peru).

However, it is important to note that these additional negative coefficients are not statistically

significant.
Table 5. Quantitative Results: Formality and Credit Conditions
Brazil Mexico Peru Uruguay
Contract Soc. Sec. Contract Soc. Sec. Contract Soc. sec. Contract Soc. sec.

. Priv. cred. Firmcred. Priv. cred Firm cred. Priv. Firm Priv. Firm Priv. cred. Firmcred. Priv. cred. Firm Priv. cred. Priv. cred.
Size cred. cred. cred cred. cred.
Self-employ. 0.1309 0.3684 0.017 0.061 -0.207 -0.402  0.079*** 0.084*** 0.0659  0.065 0.05 0.263**
Small -0.212 -0441 -0.103 -0.143
Medium 0.207%** 0.422%** 0.175%** (0.344***  -0.460** -0.976** -0.263 -0.417 0.967 0.673 -0.459  -0.481 0.17 0.19
Large 0.111*** 0.217*** 0.105*** 0.200** 0.032 0.025 -0.148 -0.21 0.181 0.276 0.286* 0.286 0.327*** (0.385***
No size break 0.103*** 0.219*** 0.108*** 0.216** -0.146* -0.340** -0.166* -0.247 . . . . 0.280*** 0.186**

Summary results credit and formality.

*, ** *** indicate a statistically significant value at 10%, 5% and 1% respectively. “Contract” and “S. Sec” stand for definitions of labor formality based on the presence of a formal
contract, and contributions to the social security system respectively. Alternatively, “Priv. cred.” and “firm cred.” stand respectively for credit measures based on credit to the private
sector, and credit to private firms. The size categories "Self-employed"”, "Small", "Medium™ and "Large" accommodate the various size categories used in the regressions. "No size
break" corresponds to the regression results for the sample including firms of all sizes.

The Coefficients indicate the relative difference in the change in formality rates between two sectors separated by a unit of the FD measure, following a 1% change in the credit meaure.

Moreover, Table 5 further supports the inference stated in point 2 above, as the estimated
coefficients for the pooled samples and the various size categories show large difference across
countries.”

Before continuing with the analysis of these results, it is worthwhile to stress the meaning
of the coefficients reported in Table 5. These coefficients can be used to compute the difference
in formality rates between sectors with different financial dependence ratios that would result
from a change in credit. Take, for example, a change of 1 percent in the ratio of private credit to

GDP and two sectors with significantly different financial dependence ratios: “Publishing,

19 Note that the inclusion of the results for Colombia in Table 4 above is legitimate since we were interested in the
qualitative results, and the methodology adopted for that country provides an alternative estimation of largely the
same underlying concept.

% The exception appears to be in the preliminary results for Argentina, where the estimated coefficients are similar
across size categories.
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printing and reproduction of recorded media,” and “Water transport” (sectors with low and high
dependence on external funding, respectively).?* In Peru, within the segment of self-employment,
we see that formality increases 3.4 percent more in the sector with relative high dependence on
external funding. Considering these same two sectors, but for all firms (without size breaks) in
Brazil and Uruguay, we find that the relative increase in formality rates is 4.4 percent and 11.9
percent, respectively.?

Table 6 below shows the typical point estimates conditioning alternatively on the credit
concept and the definition of formality.?* This table shows that the typical (median) point
estimate of the coefficient y (y¢) from equation (1) is quantitatively similar under alternative
definitions of formality. When conditioning on the concept of credit used in the regressions, the
estimated coefficients continue to be similar for smaller firms but somewhat different for large
firms (the typical estimate for the coefficient y for large firms is 0.14 using credit to the private
sector and 0.21 using credit to private firms). Table 6 further explores this difference, showing
that the difference is in part driven by the results under the contract definition of formality when
using credit to the private sector. Overall, the results in Table 6 indicate that the typical estimate
of the coefficient y is not strongly influenced by the use of alternative credit measures or

definitions of formality.

2! The sectors are ranked using the dependence ratios reported in Morén, Salgado and Seminario (2013).

2 Computing the effect requires the specific values of the financial dependence ratio for the sectors under
consideration. The rate at which formality would differ between any two sectors would be given by the expression
y(FD_j — FD_i) X Acredit measure.

2 As indicated in the corresponding description, median values are computed with different number of observations
given the varying coverage of concepts. The median coefficient for the estimation using the pooled samples (no size
breaks) and credit to firms as the relevant credit measure is not reported since there are too few observations to
warrant a minimum validity.

 The “smaller size” category comprises the categories “self-employment,” “small,” and “medium” from Tables 4
and 5.
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Table 6. Typical Results by Credit and Formality Definition
Median point estimates

By credit By formality definition All results
Credit private Credit to Contract Social
sector firms security
Sample
No size break 0.103 * 0.103 0.108 0.105
Large firms 0.111 0.208 0.181 0.200 0.190
Smaller firms 0.066 0.061 0.070 -0.019 0.063

Summary results credit and formality: median point estimates.

Median values of the coefficient g in equation (1) for the estimates from table 3.2 (median correspond to different number
of observations). Medians are computed with different number of observations depending on original coverage of the
concepts.

"Credit to private sector” and “Credit to firms” stand respectively for credit measures based on credit to the private sector
(including households) and credit to private firms. The size category "Smaller firms" comprises the categories "Self-
employed”, "Small", and "Medium" in tables 3.1 and 3.2. "Large" accommodate the largest categories used in the
regressions. "No size break" corresponds to the regression results for the sample including firms of all sizes.

T he Coefficients indicate the relative difference in the change in formality rates between two sectors separated by a unit of
the FD measure, following a 1% change in the credit meaure.

3.6 Remarks on Formality and Credit Conditions

The main general conclusion from the results provided by the series on formality and credit

conditions can be summarized as follows:

e The link between formality and credit conditions appears to be empirically
relevant, although there is some degree of fragility in the statistical
significance of the estimated coefficients—which may marginally expand into
sign fragility when considering the results for Mexico (Tables 4 and 5).%

e The evidence suggests the presence of heterogeneous effects conditional on
firm size. The typical point estimate is significantly larger for samples of large
firms relative to the typical estimates in samples of smaller firms: the typical
coefficient using pooled data—no size breaks—is 0.105, increasing to 0.190
when the samples are restricted to large firms and to 0.063 for all other size
categories (see last column in Table 6).

e The use of alternative formality concepts (presence of a formal contract vs.
contribution to social security) and credit measures (private credit vs credit to
private firms) do not appear to have a strong influence on the typical point

% The negative coefficients that show up in the estimations for Peru are statistically insignificant.
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estimates—although there can be sizable differences in particular cases
(Tables 4 and 5).

The first two points of this list are relatively more relevant from a policy standpoint and warrant
some further discussion on the potential factors leading to those results. Regarding the first
point—namely, the cross-country variation in size and significance of the point estimates—two
factors that can potentially justify this variation are differences in institutional and economic
conditions. As previously noted, institutional conditions affect to a large extent the result of a
firm’s cost-benefit analysis. Consider for instance the potential differences in the optimization
processes that would follow a firm in a mostly-free and open market based economy vs. a firm in
a centrally-planned and state-run system. Assume that a firm is facing the decision to formalize
its employees in order to maximize the probability of obtaining additional financing from formal
credit institutions to cover a given investment project. Under mostly-free market arrangements,
the firm will have a relatively higher flexibility to adjust the use of labor services (quantity and
allocation) in response to the various possible outcomes (from no additional credit to full
financing of the project). Moreover, possible negotiations will most likely involve just two
parties (the firm and the credit institution). Under a heavily planned and state-intervened system,
the decision to formalize will take into account the diminished flexibility to allocate labor
services to various uses (with or without new financing). More important, in this case obtaining
additional loans to finance the new investment project will most likely be dependent on political
factors (for instance, the central authorities may have decided that no new loans will be directed
towards specific projects or sectors). As a result, the formalization response to a given change in
credit conditions is likely to be different under these alternative arrangements.

The last consideration emphasizes the role of state policies in shaping the response of
formalization to changes in credit conditions. However, it is important to note that state
intervention in the allocation of credit is not restricted to extreme cases. Governments often
intervene to direct credit towards sectors that are deemed important for the economy (energy
projects, export industries) and control access in others (health services, communications,
defense industries). Moreover, governments may impose stronger supervision on specific sectors
or segments (e.g., large industrial exporting companies) while being more “lenient” with others.
These preferences for the allocation of credit and levels of formalization in specific sectors are

crystallized in various institutional arrangements, such as taxes, subsidies, quantitative
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restrictions, regulations, and outright prohibitions—all of which may affect the observed relation
between credit and labor formality. Other institutional elements can also be relevant. For
instance, as noted by Bazdresch and Werner (2014), social programs and non-formalizing credit
arrangements (such as micro-credits) can be potentially important in shaping the formalization
response to changes in bank credit.?® Alternatively, the importance that banks attach to certain
aspects of formality is likely to vary from country to country conditional on the specific
regulations issued by the financial authorities. For instance, as noted above, McKenzie and
Sakho (2010) point out that banks in Bolivia pay more attention to municipal registration than to
tax status when considering granting a loan. Also, labor legislation is different in each country,
resulting in different direct costs of formalization (these can include registration costs, payroll
taxes, firing costs, etc.).

In turn, economic conditions would also affect the optimization problem involving the
benefits of having the chance to access additional credit from formal credit institutions vs. the
certain costs of formalization.” In this regard, stagnant or poor overall economic conditions are
likely to weaken the formalization response to given improvements in financial conditions.
Firms’ expectations about the nature of the economic and financial cycle are also factors that can
play a role in shaping the response of formality to changes in credit conditions. In particular, if a
financial expansion is largely seen as unsustainable firms would be more hesitant to incur what
can be permanently higher labor costs. Thus, both institutional and overall economic conditions
are potential explanations for the observed differences in cross-country estimates.

The second point (heterogeneous effects conditional on firm size, with larger effects for larger
firms) can in part be rationalized by the presence of significant costs associated to formalization.
Formalizing workers also generates fixed costs, as it would typically require disclosing other
assets (therefore increasing tax obligations), and would also put the firm at risk of paying fines
for past informal activities. Moreover, formalizing workers may require additional investments

to meet safety and employment conditions (including sanitation and even housing arrangements)

% Non-formalizing credit arrangements show a high degree of variation in the region. Bazdresch and Werner (2014)
report that the overall penetration of micro-credit in Mexico is relatively large at 22.6 percent (measured as the
number of micro credit clients as a fraction of the employed population that reports working on their own or being
owners of their businesses), while in Peru it reaches 28.8 percent of the independent worker population. In turn,
penetration in Colombia is 16 percent and in Brazil percent, followed by Uruguay with 2.3 percent and Argentina
with only 0.6 percent.

%" In a sense, formalizing some activities can be seen as an investment decision and may therefore inherit some of
the stylized behavior generally observed for firms’ investments in general.
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imposed by regulations, and may require the payment of additional licensing or authorization

fees.

4. Firm Size and Financial Conditions in Latin America

The series continued the study of the relationship between financial conditions and other firm
outcomes focusing on firm size, growth, and investment. In this case, instead of systematically
replicating the same methodology over broadly comparable datasets (as in the case of formality)
the series adopted alternative methodologies for each country. This alternative approach is
appropriate for at least two reasons. First, there has been more research in this area than in the
case of formality, and there are fewer potential gains from replicating a unique methodology.
Second, industrial surveys across the region do not share the same degree of methodological
similarities as do household surveys, and this would impose unnecessary limitations on the
results. Thus, by adopting alternative methodologies specifically adapted to exploit the particular
sets of information available for each country the series has also managed to deliver useful
results for future research and policy discussions.

The second series of papers in the project “Credit, Formalization, and Firm Growth” has
been focused mostly on firm size. Although there is no single way to measure firm size, the
literature has usually focused on a few metrics such as the number of workers, sales, and
assets—and these are the metrics considered by the papers in the series. Additionally, the series
has also focused on other firm outcomes—such as investment in the case of Uruguay. Table 7

below summarizes the different measures of firm performance explored in this part of the series.

Table 7. Alternative Measures of Firm Performance

Employ. Sales V.added Assets Investment

Country
Argentina . .
Brazil .
Colombia . .
Peru . .
Uruguay o o

Main concepts of firm performance.
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4.1 Qualitative Results

Table 8 below presents the main qualitative results from the various country studies.?® Each
column indicates the results from the main specifications. Firm size is approximated by sales,
employment, assets, and value added. One thing that quickly becomes apparent is that the

different studies tend to find statistically significant relationships between credit conditions and

firm size.
Table 8. Qualitative Results Credit and Firm Performance
Arg. Bra. @ Col.® Per. Uru.
Priv. Cred Int. rate Ov. Costs Fin. Liab/assets  Fin. Inst. / Adults At least 1 fin. Inst. Bank cred.
Sales  Empl. Empl. Empl. Sales  Assets Empl. VA Empl. VA Investment
Formal firms
Small + +
Medium + +
Large + + .
All sizes . . - - + + 0
Agriculture +++ +++
Manufacturing 0 0
Agric. & Manuf. + ++
Formal and informal firms
Small . . . . . . . 0 +++ ++ ++
Medium . . . . . . . +++ +++ 0 0
Large . . . . . . . 0 0 +++ 0
All sizes +++ +++ +++ ++

Summary of results. Source: Auguste et al. (2013), D'Erasmo (2013), Galindo and Meléndez (2013), Morén et al.(2013), Gandelman and Rasteletti (2013).

Credit conditions: private credit to GDP (Argentina), money market rates and overhead costs financial institutions (Brazil), financial liabilities to asset at firm level
(Colombia), financial institutions to adults and presence of at least one financial institution (Peru), and bank credit (Uruguay).

Firm size measured by sales, employment, assets, and value added. Investment is measured relative to capital in the previous period.

+, ++, +++ indicate a positive relation at 10%, 5%, and 1% (similarly for "-"); "0" indicates not statistically significant."." indicates the concept is not represented.
(a) Results for Brazil correspond to a CGE model and therefore do not have the same interpretation in terms of statistical significance.

(b) Resuls for Colombia capture the accumulated impact over a 6-year horizon (corresponding to the estimated impulse-response functions).

4.2 Quantitative Results

Similarly to the case of informality, to gain further insight about the results it is necessary to pay
attention to the specific quantitative results. In this case however, given the diversity of
methodologies, it is not appropriate to compute average or median coefficients and there is little
gain from grouping them in a single table. Therefore we present here the main results from each
study covering the two main common results: the presence of heterogeneous effects, and the role

of alternative financing sources (internal funds).*

By «pi and “+++” indicate a statistically positive relation at 10%, 5%, and 1% (similarly for negative effects):

“.” indicates the concept is not covered. In the case of Brazil, the “-” indicates a negative relationship in the
calibrated model. For Colombia, “+” indicates a positive accumulated affect over a 6-year horizon.
%9 See section 5 for additional details.
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4.2.1 Heterogeneous Effects

One element that appears in the studies for Argentina, Peru, Colombia, and Uruguay is the
presence of heterogeneous effects conditional on firm size. Auguste, Bebczuk and Sanchez
(2013) study the relationship between credit conditions and firm size in Argentina following a
variation of Rajan and Zingales (1998). In this case, instead of using the measure of financial
dependence described in the previous section, the authors use the leverage ratio (loans to sales
ratio) observed for 2000 (prior to the 2001-2002 crisis). The main specification is S;; = a +
N(FDyg00 X PCy) + 6D; + AD, + €; Where S;  is the average firm size (sales or employment) of
industry i at year t, F D, iS the loans to sales ratio for 2000, PC represents private credit over
GDP, and D; and D, are industry and time dummies. This specification is later expanded to

account for the effects of internal funds. Table 9 presents the main estimation results.

Table 9. Credit and Firm Size (Argentina)

Sales Employment
Priv. credit Internal Priv. Internal
funds credit funds
Mod. without int. funds
Agriculture 0.113*** . 0.053***
Manufacturing -0.0001 . -0.0006
All 0.031* . 0.014*
Mod. with int. funds
Agriculture 0.099** 0.064***  0.041** 0.015*
Manufacturing 0.057*  0.056*** 0.0133 0.00663
All 0.054**  0.046** 0.00946 0.00696

Summary results from Auguste et al. (2013).

Dependent variable is firm growth by sales or employment. "Priv. credi" stands for the
ratio of private credit to GDP. "Internal funds" is proxied by GDP growth rate.

*, ** *** jndicate a statistically significant relation at 10%, 5%, and 1% respectively.
"." indicates the concept is not represented.

An element that emerges from this table is the presence of differential effects conditional
on the type of sector, with the effects of credit conditions being significantly larger for the
agriculture sector (under both measures of firm size). This result is likely a reflection of
technological differences since—as the available evidence indicates—the agriculture sector in

Argentina is highly intensive in physical capital and also displays a high total factor productivity
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(TFP) growth rate, two technological characteristics likely to be associated with greater demand
for external funding.®

Further evidence of heterogeneous effects is found by Galindo and Meléndez (2013) for
Colombia. In this case, the authors estimate a VAR model using panel data. They estimate the
following equation x;;: = I'g + I'yx;50—1 + a; + dj; + & Where x;;, is a two-variable vector of
a measure of change in firm performance and change in external financing, i denotes an
individual firm, j denotes the sector of activity, ¢t denotes time, a; is a firm specific effect, d;, are

sector dummies, and &, represent the error terms. The two measures of firm performance are
sales and assets growth in real terms; external financing is measured by the ratio of financial
liabilities to assets (see Colombia in Section 5 for more details). Table 10 shows the cumulative
impact on firm growth over a six-year horizon captured by the estimated impulse-response
functions following a financial shock.** Similarly to previous results, Table 10 shows that
financial shocks have a heterogeneous effect conditional on firm size (the differential effect
conditional on export orientation and credit constraints is discussed later on). Interestingly, these
results repeat the pattern found in the previous sections where the estimated coefficients were

greater for larger firms.

%0 Coremberg (2009) calculates for 2006 that the capital-output ratio in the agricultural sector (including livestock) is
4.1 and just 1.8 in the manufacturing sector. Total factor productivity grew 22.3 percent in the former and 5.4
percent in the latter between 1990 and 2006.

*! per cent cumulative effect on growth rates over six years following a 10% shock to the debt to assets ratio.
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Table 10. Credit and Firm Size (Colombia)
Sales Assets

By firm size

Small 0.3 2.4
Medium 2.5 3.0
Large 8.9 6.7
All 3.1 3.0
Export orientation

Non-exporter 2.9 3.2
Exporter 54 4.5
By credit constraints

Constrained 3.3 3.3
Unconstrained 2.7 2.9

Per cent cumulative effects on growth rates over six
years, following a 10% shock to the debt to assets
ratio.

Ordering corresponds to a Cholesky decompaosition
that assumes a contemporary effect of financial
conditions on growth, and a lagged effect of growth on
borrowing.

Moron, Salgado and Seminario (2013) also use a variation of the Rajan and Zingales
(1998) approach to explore the effects of credit conditions on firm size. In this case the main
departures from the original approach are the use of regional variations in the distribution of
credit (instead of variations over time) and a different level of aggregation with the focus on firm
level data rather than sector level (see Section 5.5 for additional details) The main estimation is
Sic = 68; + 6, + y(credity, X FD,) + &, where S;, indicates the size of a firm i at period ¢, and
6; and &, are firm and time dummies, Credit,, is the credit or financial development measure at
each reference year at the province level,FD, is the index of “financial dependence” at the
industry level. Table 11 presents the main estimation results for Peru. When firm size is
measured by the number of employees, (almost) only the results for the category of medium-
sized firms has statistically significant results.*> The pattern is less clear when size is defined by
value-added but still the estimated coefficient is increasing in firm size when credit availability is

measured by the number of financial institutions.

%2 The coefficient for the estimation using all firm sizes is roughly a third of the estimated coefficient using the
sample of medium-sized firms.

29



Table 11. Credit and Firm Size (Peru)

Firm size and credit conditions

N° Fin. Inst At least 1 Employ. fin. Employ. fin.serv.
/ adults fin. Inst. in services / adults (ex. self-empl.) /
Size (employment) prov adults
Small 0.028 0.067*** 0.067 0.023
Medium 0.127*** 0.226%*** 0.239%*** 0.148***
Large 0.048 0.196 -0.113 -0.055
All 0.039*** 0.080*** 0.064** 0.029
Size (value added)
Small 0.087** 0.221** 0.028 0.007
Medium 0.179*** 0.212 0.453*** 0.163
Large 0.263*** 0.21 0.302 0.223*
All 0.125*** 0.244** 0.167** 0.053

Summary of results in Moron and Salgado (2013).

* ** *** jndicate a statistically significant relation at 10%, 5%, and 1% respectively.

"N. fin inst. / adults" indicates the number of financial institutions (including branches) per adults in a given province;
"At least 1 fin. inst. in prov."” refers to the presence of at least one financial institution within the province; "Empl.
fin. services / adults" is the number of financial workers (corresponding to sector 65) by adults; the last column repeats
the previous concept but excludes self-employed workers.

Firm size by employment is classified into small (1-2), medium (3-10), and large (11 and above).

Differential effects conditional on firm size are also present in Gandelman and Rasteletti
(2012), who focus on the effects of credit conditions on firm investment in Uruguay. In this case,
however, the authors do not present separate estimation for samples of different firm sizes or
sector but rather incorporate it in a single estimation through a dummy identifying firms in the
upper 33 percent of firm distribution by output. The results (see Table 21) show that size affects
the impact of internal funds on investment.

Thus, the results for Argentina, Colombia, Peru, and Uruguay indicate that financial
conditions are likely to affect firms differently conditional on firm size, in general finding larger

effects associated with bigger firms.

4.2.2 Financing Alternatives

Another element that appears to play an important role in shaping the results is the availability of
alternative financing sources—more specifically, of internal funds. This aspect is directly
considered in Auguste, Bebczuk and Sanchez (2013), illustrated in Table 9 above. In their work
the authors find that internal funds present a statistically significant relationship with sales for
both agriculture and manufacturing firms, and only for firms in the agriculture sector when

measuring size by the number of workers. A similar observation can be made on the results in
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Gandelman and Rasteletti (2012). In this case (see Table 21), when the specification accounts for
profits (a proxy for internal funds) credit growth turns out to be statistically insignificant.®
Finally, Galindo and Meléndez (2013) classify firms in the sample as subjected or not to credit
constraints and find little difference between the two types following a financial shock (on
average, the cumulative effects differ by less than 20 percent), suggesting that there are other

sources of financing are playing a role (see Table 10 above).

4.3.2 Remarks on Firm Size and Credit Conditions

The overall message delivered by the various papers in the series dealing with firm size and

credit conditions can be described in the following terms:

e The relationship between credit conditions and the various firm performance
measures (employment, valued added, sales, investment, asset growth)
appears to be statistically significant and economically relevant in the
countries under consideration.

e Similar to the case of formality, the evidence suggest the presence of
heterogeneous effects conditional on firm size—and also on market or sector
of operation.

e Adequate consideration of the relationship of these various outcomes with
formal credit conditions appears to require explicit consideration of alternative

funding sources (in particular, cash flows and retained earnings).

The main message from these results, particularly from a policy discussion perspective, is that
overall there are statistically significant and economically relevant relationships between formal
credit conditions and the various firm performance measures. Those relationships should be
considered in light of the two additional common results: the presence of heterogeneous effects
(particularly conditional on firm size) and the effects of alternative sources of financing.

¥ This would be in the full specification which also accounts for macroeconomic conditions.
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5. Summary of the Country Studies

This section offers a more detailed summary of the results for each country.

5.1 Argentina
5.1.1 Firm Size

Auguste, Bebczuk, and Sanchez (2013) explore the link between credit conditions and firm size
in Argentina, under the hypothesis that the 2001-2002 crisis can be seen as introducing an
exogenous change in the underlying credit-generating processes. The main reflections of this
hypothesis in the data are the different levels of credit before and after the crisis. While in 2000
the credit-to-GDP ratio reached 23.9 percent, the average for the 2001-2010 period was 12.1
percent.

The authors compile information on approximately 93,000 formal firms, employing
around 1 million workers, including primary and manufacturing sectors. An important aspect of
the data is that they are sourced from the central bank and the national revenue agency (AFIP)
and as a result the sample only covers formal firms. In addition, the sample is not representative
of all firms in the primary and manufacturing sector. It is worth noting that even firms registered
with the revenue agency may display significant informality, as records may underestimate firm
size. Using these data, the authors proceed to estimate the following models:

Si,t =a + n(FDZOOO X PCt) + HDL + ADt + gi,t (2)

Sie = a +n(FDggo0 X PCy) + ¢( AFD;_5000 X Y; ) + OD; + AD; + & (3)

where S; . is the average firm size (sales or employment) of industry i at year t, FD,q, is the
loans to sales ratio for year 2000, PC represents private credit over GDP, and D; and D, are
industry and time dummies. Equation (3) is the same as before but with an additional term to
capture the effect of internal funds, where A FD,_,400 IS the change in the financial dependence

measure between year t and the base year, and Y, is GDP growth.** The idea underpinning the

* The GDP growth rate is used as a proxy for internal funds given the procyclical link between these concepts.
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inclusion of this interaction term is that the more distant a sector is from the “frictionless” level
of 2000, the more it needs internal funds to substitute the receding credit and sustain growth.

The empirical strategy rests on two assumptions: i) that the 2001-2002 crisis generated an
exogenous credit shock changing the credit process in Argentina, and ii) the use of the loans-to-
sales ratio for the year 2000 is a valid proxy for the concept of “financial dependence” in lieu of
the usual measure from Rajan and Zingales (1998). By using this alternative ratio the authors
attempt to avoid the problems associated with the use of Rajan and Zingales’ ratio. The
alternative ratio, however, introduces some additional considerations, of which the most relevant
are that: i) the ratio is computed for years partially overlapping with those used in the sample,
and ii) it is based on data for just one year, which is also a pre-crisis year (this can be
problematic as real and financial variables tend to display stylized patterns in the years
surrounding a crisis).

Table 12 repeats for convenience the results presented in Table 9. The upper portion of
Table 12 presents the results for equation (2), and the lower portion presents the results for
equation (3). The results for the first equation show a statistically significant relationship
between firm size (under both concepts) with private credit. However, running separate
regressions for firms in the agriculture and industrial sector reveals that the overall significance
could be driven by the agriculture sector. The lower section of Table 12 presents the expanded
results including the proxy for internal funds. This modification affects the size of the coefficient
for private credit (n in equations (2) and (3)) in non-uniform ways, and show a statistically
significant effect for internal funds (coefficient ¢ in equation (3)). These are the main results.
However, various econometric exercises delivered fragile and ambiguous results regarding the

relative sector sensitivity to changes in bank lending (not shown here).
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Table 12. Credit and Firm Size (Argentina)

Sales Employment
Priv. credit Internal Priv.  Internal
funds credit funds
Mod. without int. funds
Agriculture 0.113*** . 0.053***
Manufacturing -0.0001 . -0.0006
All 0.031* . 0.014*
Mod. with int. funds
Agriculture 0.099** 0.064***  0.041** 0.015*
Manufacturing 0.057*  0.056*** 0.0133 0.00663
All 0.054**  0.046** 0.00946 0.00696

Summary results from Auguste et al. (2013).

Dependent variable is firm growth by sales or employment. "Priv. credi" stands for the
ratio of private credit to GDP. "Internal funds" is proxied by GDP growth rate.

*, ** *** indicate a statistically significant relation at 10%, 5%, and 1% respectively.
"." indicates the concept is not represented.

The results indicate that for the formal firms covered by the sample, there is a positive
relationship between reported size (measured by size or workers), which appears to be driven by
firms in the agriculture sector. The results also stress the importance of accounting for the role of
internal funds when considering the dynamic response of firm size to credit conditions.

In terms of the quantitative implications of these estimates, Auguste, Bebczuk and
Sanchez (2013) compute the relative contribution to the contraction in sales resulting from the
2001-2002 crisis, and the effect of internal funds (GDP growth). According to their calculations,
the 2001-2002 credit crunch caused a contraction in firm sales 5.3 times larger in highly
dependent industries than in less financial-dependent industries. In a similar exercise they
estimate that the higher GDP growth rate in 2010 in relation to 2000 (8.5 percent vs. -0.8
percent) enabled the more financially dependent industries to grow 8.7 times faster than the

rest.®

5.1.2 Main Conclusions
Auguste, Bebczuk and Sanchez (2013) find a positive relationship between credit conditions and
internal funds with firm size, which appears to be quantitatively different for agriculture and

manufacturing sectors. The estimations indicate that the credit crunch since 2001 had a larger

% The economic expansion would has provided internal resources that would have compensated the reduction in
leverage (loans-to-sales declined from 0.37 in 2000 to 0.11 in 2010 in highly dependent industries, and from 0.07 to
0.04 in the other industries).
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effect on those industries that were more dependent on credit before the crisis. Furthermore, the
availability of internal funding appears to have had a positive effect on the primary but not on the
manufacturing sector (suggesting that the highly financially dependent primary sector benefited
more from access to internal funding in the post-crisis period).

5.2 Brazil

5.2.1 Formality

Catdo, Pagés, and Rosales (2009) adapt the methodology of Rajan and Zingales (1998) to
estimate the relationship between labor formality and credit conditions in Brazil. The sample for
the estimations covers the years 2002-2007, and the main data source is the “Pesquisa Nacional
por Amostra de Domicilios” (PNAD, Brazil’s main household survey). Workers are count as

formal if they report either making contributions to social security or having a formal contract.
The variable C;eT‘ft in equation (1) refers to the ratio of credit to the private sector to GDP, and

credit to private firms to GDP. The key findings for Brazil are the following (see Tables 4 and
5):

1. Formality rates show a positive and statistically significant relationship with
bank credit adjusted by the level of sector financial dependence (coefficient y
in equation (1)).

2. The point estimates for coefficient y are roughly the same for both definitions
of formality, and about two times larger when using credit to private firms
instead of credit to the private sector.

3. These results are mostly robust to reasonable changes in the financial
dependence measure (discretization to a dichotomic variable, use of interest
rates) and the inclusion of additional regressors (GDP growth, and rate of
change in the real exchange rate). Overall, the results show a statistically
significant correlation between formality rates and bank credit, in line with the
hypothesis that firms react to an increase in credit availability with higher
formalization efforts in order to take advantage of the new credit
opportunities.
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5.2.2 Firm Size (and Informality)

D’Erasmo (2013) continues the exploration of firm performance and credit condition in Brazil,
departing from the econometric approach followed in the other papers of the series. Instead,
D’Erasmo (2013) calibrates a firm dynamics model with endogenous formal and informal sectors
to try to assess how much of the observed changes in firm size and formality in Brazil in
previous years can be traced back to changes in financial conditions.*

Although all the equations in the model contribute to the resulting equilibrium, it is still
instructive and intuitive to describe the assumptions of the model that are likely to have a higher
relative importance shaping the results we are interested in. The model considers endogenous
entry and exit that incorporates capital financing and bankruptcy decisions. It also allows for the
existence of a formal and an informal sector; operating in the formal sector is costly but allows
firms to access credit markets with better commitment and greater efficiency. Financial
intermediaries are modeled as having access to international markets at a risk-free rate but incur
a proportional cost when issuing debt. The degree of debt enforcement affects the interest rate
that non-financial firms face because there is equilibrium default.

The calibration of the model relies on estimates from previous models, and data from
various sources and the targeted moments approximate those from the data as noted in the table

below.

Table 13. Observed vs. Calibrated Moments

Target moments
Data Model

Size formal sector % 46.16 46.15
Avg. size formal firm 11.69 11.18
Avg. corporate credit to GDP % 15.2 16.8
Avg. exit rate formal sector 12.9 11.58
Avg. age informal firms (years) 8.84 7.69
Avg. exit rate large formal firms 5 4.7

Source: D'Erasmo (2013). Targeted moments.
"Data" reports values corresponding to 2003.

With this model the author simulates a reduction in the cost of funds for financial

intermediaries from 7.5 percent to 4.7 percent, and a reduction in the cost of issuing loans from

% Given the mathematical complexities of the model, we will avoid presenting the specific equations which need to
be considered in relation to the rest of the model to get a sense of the model.
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5.6 percent to 3.3 percent, using data from 2003 to 2010 to match the observed reduction in the
money market interest rate and overhead costs for financial firms (Table 14 below shows some
selected variables). In the model, the reduction in credit costs generates an increase in the credit-
to-GDP ratio from 16.8 percent to 31.57 percent, an increase of formality of almost 21 points to
66.95 percent, and a reduction in the average size of formal firms of one worker (to 10.18). The
former two results are intuitive, but the latter needs some additional explanation. In this model,
the reduction in the costs of credit increases the value of entering the market, resulting in a wage
increase. Thus, as a result of the reduction in financial costs and the wage increases firms have
strong incentives to substitute labor for capital (there are more firms and more formal workers,

but the average firm size measured by workers goes down).

Table 14. Change in Credit Costs: Data vs. Simulation

Simulation: reduction in the costs of credit

Benchmark Reduction costs of credit
Corporate credit to GDP % 16.8 31.57
Formal labor force % 46.15 66.95
Avg. size formal firm 11.18 10.18

Source: D'Erasmo (2013). Selected results from a reduction in the costs of credit.
"Benchmark" correspond to the calibrated values using 2003 data. "Reduction costs of credit"
corresponds to the same calibration after adjusting the interest rate and overhead costs to
match the change between 2003 and 2010.

Although this approach does not present the identification problems resulting from the
use of econometric models, it is important to understand that models of this type nonetheless
impose various assumptions and simplifications at different levels in the model, which play a
role in the derivation of the results. More importantly, there are multiple plausible values of the
underlying parameters and alternative models that can produce also good approximations to the
observed data. However, these types of models offer an alternative way to deal with endogeneity

problems and in that sense are important tools in policy discussions.

5.2.3 Main Conclusions

The relationship of labor formality and credit conditions in Brazil have been explored in the
series first by Catdo, Pagés and Rosales (2009) and then by D’Erasmo (2013) using two different
approaches. Catdo, Pagés and Rosales (2009) use an econometric approach and find that

formalization rates respond relatively more to financial deepening in sectors where firms are
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typically more dependent on external finance (see Tables 4 and 5). In turn, D’Erasmo (2013)
relies on calibrations from a dynamic model to assess how much of the change in the size of the
formal sector can be attributed to an increase in the efficiency of the financial sector. The
quantitative simulations shows that a reduction in the cost of funds for financial intermediaries
from 7.5 percent to 4.7 percent and a reduction in the cost of issuing loans from 5.6 percent to
3.3 percent is associated with an increase in the size of the formal labor force of 21 points, along
with a reduction of one worker in the average size of formal firms (see Tables 13 and 14).
Although the data for 2010 shows that the average size of formal firms is 12.95 workers, the
difference between the simulation and the data should not be taken as a failure of the model,
since the simulations are focused on the effects of a particular change while the data reflects
multiple changes occurring between 2003 and 2010. It is always possible to argue that the model
may not be capturing relevant variables or that some of the underlying assumptions may require
additional adjustments to approximate the conditions of the Brazilian economy; however, it is
important to highlight that the model matches quite well the targeted moments (see Table 13)
and helps isolate the effects of financial changes. Finally, it is also worth stressing that this
methodology tries to pin down concepts more closely related to the notion of financial
development—which is a distinctive aspect in comparison to the other approaches in the series

which rely on credit ratios to approximate financial conditions.

5.3 Colombia
5.3.1 Formality

Caro, Galindo, and Meléndez (2012) depart significantly from the methodology followed in the
papers exploring formality in Argentina, Brazil (Catdo, Pagés and Rosales, 2009), Mexico, Peru,
and Uruguay. To begin with, the authors elect not to use Rajan and Zingales’ (1998) index of
“financial dependence” at the industry level, employing instead an alternative measure of credit
restrictions. Additionally, the main concepts are measures using data taken from industrial
surveys—as opposed to household surveys as in the case of the other studies focused on
formality. This change of sources introduces an additional difference with the other studies in the
series, as the measure of formality has to be adjusted to the information provided by the
industrial survey. More specifically, the most significant methodological differences are the
following:
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1. The sample covers only formally registered manufacturing establishments.
This introduces a problem of selection, as the sample covers firms that have
already moved into formality.

2. The authors use the correlation between investment and cash flow at the firm
level as a measure of financial constraints: if the correlation is high (upper
third of the sample distribution) a firm is considered as credit constrained; if
the correlation is low (lower third of the sample distribution) a firm is said to
be unconstrained; if the coefficient falls in between, the firms is considered
“likely to be constrained” (the main drawback of this approach is that it is
difficult to argue about its exogeneity with respect to informality).*

3. A new concept of labor formality: given the different nature of the sample and
the available data, Caro, Galindo and Meléndez (2012) use an alternative
measure of labor formality based on the relationship between a proxy of actual

tax compliance and estimation of legal tax obligations. This firm-level

. . .. . . Estimated payroll tax
measure of formality for a firm i in a sector j is f;; = ( Lacd )

Legal payrolltax /;;
where Legal payroll tax is an approximation of the legal taxes on labor that
the firm should pay and Estimated payroll tax is an approximation of actual
tax payments based on self-reported data.

There are various caveats to this measure of formality. Some of these
are the following: 1) under less than perfect credibility regarding
confidentiality firms have an incentive to misreport actual payroll payments
(biasing the index upwards); ii) with limited information and given the high
complexity of the tax legislation, an accurate measure of the legal payroll tax
obligations can be very difficult to compute (reducing the precision of the
index) and; iii) provided that informal arrangements within the firm are
correlated with salaries, the index may show an upward bias relative to a
headcount ratio of informality.

4. Credit measures: Caro, Galindo and Meléndez (2012) use credit data at the

sector level instead of credit aggregated at the country level, which in

%" The measure has been used in Calomiris and Hubbard (1995) and Hubbard (1998).
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principle should improve the efficiency of the point estimates given the

disaggregation of information.

These changes relative to the previous studies introduce at least four methodological
considerations: i) there is a potential problem of sample selection given the restriction of
coverage to formally registered firms; ii) imperfect credibility may bias upwards the measure of
formality, and it can also induce censoring if firms report more or less truthfully up to a given
unobservable—potentially sector-specific—threshold; iii) the exogeneity of the correlation
coefficient between investment and cash flow (the proxy for the presence of credit constraints)
with respect to the informality may be a strong assumption, and iv) the external validity of the
results can be relatively low even for other firms in Colombia.

Given these methodological considerations, in particular i) and ii) above, Caro, Galindo
and Meléndez (2012) proceed with a Tobit regression of equation (4) below:

fijt = a + B1Cjr—q1 + B2Corry; + ﬁ3(COTTij X Cjt—l) + T¢ + Wije (4)
where f;;, represents a proxy of labor informality for firm i in sector j at time ¢, Cj._, is the ratio
of bank credit to output for sector j during the previous period, Corr;; is the coefficient of

correlation between investment and cash flow for firm i in sector j, and T, are time dummies.

The main regression results are presented in Table 15 below.

Table 15. Tobit Regressions to Explain Labor Formality

1) (2 (3)
Credit 0.091** 0.098** 0.096**
Coef. correl. invest-cash flow  0.022* 0.023* 0.023*
Coef. correl. x credit -0.173**  -0.175** -0.173**
Additional controls No Yes Yes
Time dummies Yes Yes Yes

T obit regressions. Dependent variables is (effective payroll tax/legal payroll tax).
The correlation between investment and cash flow is at the firm level. Credit is the
ratio of bank credit to sector output. Additional controls include: ratio of white
collar employment to total employment, ratio of white collar wages to total wages,
ISIC 3-digit sector share.

The regression results indicate that there is a statistically significant association between

formality and sector credit, and that this relationship is stronger for firms whose investment plans
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are less correlated with the generation of internal funds.*® A point to note on these results relative
to those for Argentina, Brazil, and Uruguay is that the argument for the exogeneity of the right-
hand-side variables is somewhat weaker than in those cases, and that the point estimates may be
influenced as well by the (almost certain) upward bias in the formality measures.

5.3.2 Firm size

Galindo and Meléndez (2013) explore the relationship between firm size and financial conditions
relying on a panel vector autoregression approach which imposes an exogenous structure on the
relationship between the variables in order to identify impulse-response functions (cumulative
effects)—in this case, from exogenous changes in financial conditions to firm performance. The
authors use administrative data from the “Superintendencia de Sociedades” (a government
agency supervising commercial companies) and from customs records, which they arrange in an
unbalanced panel (the baseline P-VAR results end up using 4,733 firms). The sample covers
large, medium, and small formal firms but leaves out micro and informal firms. With these data

the authors estimate the following model:

xi]-t = F0+ leijt—1+ai+djt+gt (5)

where x;j.is a two-variable vector of a measure of change in firm performance and change in
external financing, i denotes an individual firm, j is the sector of activity, t represents time, «; is
a firm specific effect, d;; are sector-time dummies that control for any changing variables in a
year that affect all firms in a sector, and &, represents the error terms. The two measures of firm
performance are sales and assets growth in real terms; external financing is measured by the ratio
of financial liabilities to assets.

The central aspect of this methodology is that it imposes little structure on the underlying
relationships, allowing for the interactions to be captured by the estimated coefficients. In turn,
its weakness is that the researchers have to impose exogenous restrictions on the model in order
to identify the effects of shocks. Regarding this latter aspect of the methodology, a very common

practice is to use the so-called Cholesky decomposition. This restriction imposes (in this case) a

% A firm with a high correlation between investment and cash flows is a firm that relies relatively more on internal
funds—that is, it is a relatively more constrained firm. Firms with lower correlation depend relatively more on
external funds and therefore are expected to display higher levels of formality.
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temporal ordering on the influence of shocks.* In the case of Galindo and Meléndez (2013), the
assumption is that financial shocks affect firm performance contemporaneously, while shocks to
firm performance only impact external financing after one period (year). It is important to note
here that the empirical validity of these restrictions cannot be resolved within the model and the
opposite ordering is equally valid—the data cannot resolve which identification assumption is
valid; these assumptions can only be argued about.”” The estimation results are summarized in

the following table.

Table 16. Cumulative Effects of a Financial Shock
on Growth Rates over Six Years

Sales Assets

By firm size

Small 0.3 2.4
Medium 25 3.0
Large 8.9 6.7
All 3.1 3.0
Export orientation

Non-exporter 2.9 3.2
Exporter 54 4.5
By credit constraints

Constrained 3.3 3.3
Unconstrained 2.7 2.9

Per cent cumulative effects on growth rates over six
years, following a 10% shock to the debt to assets
ratio.

Ordering corresponds to a Cholesky decomposition
that assumes a contemporary effect of financial
conditions on growth, and a lagged effect of growth on
borrowing.

Table 16 shows the cumulative responses to a 10 percent change in the ratio of financial
liabilities to assets. Considering the results for the entire sample (last row in the first group), the
accumulated response until the effect of the financial shocks fades away leads to an increase of

3.1 percent and 3.0 percent in the growth rate of sales and assets, respectively. When considering

¥ Alternative structures have been explored by Bernanke (1986), Blanchard and Quah (1989), and King et al.
(1991).

0 As an additional methodological note, since the P-VAR is estimated with fixed effects the authors apply forward
mean-differencing and remove the mean of all future observations available for each firm each year in order to avoid
the correlation emerging from the use of fixed effects and lagged dependent variables.
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firms by size, the results using growth in sales indicate that small firms barely react to financial
shocks, while large firms see their growth increase by 8.9 percent.

An interesting result is reported in the last two rows of Table 16. Following Caro,
Galindo and Meléndez (2012), the authors compute the correlation between firm investment and
firm cash flow, and they use the results to classify firms as credit constrained or unconstrained.
According to this result, there is a small quantitative difference due to credit restrictions in the
response to financial shocks. This can be in part the result of a sample that considers formal
firms which have no major problems to access credit.

The results of splitting firms between exporters and non-exporters suggest that the former
respond more to financial shocks. In the model with sales growth, a financial shock of similar
size leads to an increase in sales growth of exporting firms that is 86 percent larger than that of
non-exporters (a 10 percent financial shock increases sales growth by 5.4 percent over a six-year
horizon for exporters and 2.9 percent for non-exporters. In the case of asset growth the
cumulative effect is 40 percent larger for exporters. If export orientation is taken as a proxy for
productivity, the results suggest that more productive firms tend to take better advantage of
external financing.

Given that the Cholesky decomposition established an arbitrary set of restrictions (in the
sense that their validity is not testable within the model), the authors re-estimate the impulse-
response functions reversing the temporal ordering (financial shocks affecting firm performance
with a lag, while shocks to firm performance impact external financing contemporaneously).
Table 17 shows the results based on the previous ordering and the new one (ordering 1 and 2,

respectively).

Table 17. Cumulative Effects under Alternative Identification Assumptions

Sales Assets
Ordering 1 Ordering 2 Ordering 1 Ordering 2

Firm size

Small 0.3 2.1 2.4 0.0
Medium 25 3.5 3.0 0.0
Large 8.9 8.7 6.7 2.0

Cumulative effects of a financial shock on growth rates over six years.

Ordering 1 corresponds to a Cholesky decomposition that assumes a contemporary
effect of financial conditions on growth, and a lagged effect of growth on
borrowing; ordering 2 assumes the opposite.
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Table 17 shows that the use of alternative identification assumptions can alter the
results—something rather usual with this methodology. This case emerges when considering
growth in assets, as using the alternative ordering (that is, the alternative identifying assumption)
leads to the conclusion that financial shocks have no statistically significant effects on growth for
most firms in the sample—and only relatively small effect for large firms. The interesting result
however is that the alternative identifying assumption has relatively little impact on the
cumulative response in medium and large firms when using sales as the relevant metric for firm

size.

5.3.3 Main Conclusions

The results for Colombia suggest that there is a statistically significant relationship between
formality and credit which appears to change conditional on firm size. Quantitatively, the results
suggest that a 10 percent increase in the ratio of credit to sector output is positively associated
with increases in labor formality between 0.76 and 1.14 percentage points (depending on the set
of controls), and that this relationship weakens as a firm’s financial constraint increases. In turn,
Galindo and Meléndez (2013) estimated the cumulative impact of a 10 percent financial shock
on firms’ growth rate, which is about 3 percent over a six-year horizon for all firms. Two
additional relevant results in this case are the following: i) these effects are heterogeneous
conditional on firm size, and ii) the size of the effects on sales growth for medium and large

formal firms is quantitatively similar under alternative identification assumptions.*

5.4 Mexico
5.4.1 Formality
Bazdresch and Werner (2014) also adapt the methodology in Rajan and Zingales (1998) to

investigate the empirical links between formality and credit conditions in Mexico. The
significant difference relative to other works in the series also adopting a similar methodology is
the inclusion of agricultural workers. Firm-size categories correspond to tiny (0-1 workers),
micro (2-5), small (6-15), and “medium+” (16 or more workers). In turn, there are three

*1 It is important to remember that these are two possible identifying assumptions, and that reversing the ordering
does not exhaust the possible alternatives.
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definitions of formality: i) presence of a “signed contract,” ii) self-reporting as aworker with a
“defined salary,” and iii) presence of “social benefits” provided by the employer.

The results for Mexico tend to be the opposite of those registered for other papers in the
series. More precisely, estimates of y in equation (1) are usually statistically insignificant, and
for the cases where they are statistically significant the resulting signs are the opposite of those s
found in other papers in the series (and also opposed to the arguments made in Section 3). As can
be seen in Tables 4 and 5, considering the results with the pooled sample (no size breaks, last
line in Tables 4 and 5), formality shows a negative association with credit conditions. Regressing
equation (1) over samples by size categories shows only significant coefficients (but still
negative) for medium-sized firms (6-15 workers). For all other cases the coefficients are

statistically insignificant.

5.4.2 Possible Explanations

The authors consider that these results constitute a “puzzle”—although this may be a strong
statement, as there are no well-established results for these regressions or an unequivocal
theoretical link between the concepts. In any case, the authors put forward various hypotheses
that may help explain what they consider unexpected results. Their main arguments are the

following:

1. *“*Seguro Popular.” This is a social program not linked to employment which
may reduce the incentives to formalize employment. This explanation presents
at least two problems (as noted by the authors). One is that the quantitative
effects of the program on labor informality are still a subject of research with
no robust results; the second problem is that it is not clear what mechanisms
would induce the negative signs observed in the estimations (though point 4
below may suggest a potential mechanism).

2. Low levels of credit penetration. This may explain a low response particularly
if credit is allocated to already highly formal firms. Alternatively, firms may
share the expectation that the credit expansion is transitory and therefore may
optimally choose not to overreact to the credit expansion. Again, this factor
may help explain the lack of association, but it does not account for the
reversal of expected signs.
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3. High costs of labor formalization. This can induce a relatively low elasticity
of formality to credit conditions. The explanation still does not account for the
negative coefficients.

4. Shifts towards capital-intensive production methods. Here the causal chain is
more complex. First, improved financial conditions could induce a change
towards the use of more capital intensive methods and result in the expulsion
of labor—possibly of relatively more low-skilled labor (which is more likely
to engage in informal labor arrangements). Given high costs of formalization,
and possibly the presence of “seguro popular,” these workers may be

reabsorbed into the labor market mostly as informal workers.

5.4.3 Main Conclusions

In contrast to the typical results in the series, the estimates in Bazdresch and Werner (2014)
suggest that more financial slack in an industry results in lower labor formality in that industry.
This finding is robust to different sub-periods and alternative methods of estimation as well as to
different indicators of aggregate credit slackness. These results are an indication that
econometric specifications used in the series to explore the relation between formality and
financial conditions may not be capturing important variables (see the last part of Section 3 for a

discussion).

5.5 Peru
5.5.1 Formality
Moron and Salgado (2011) adapt the methodology of Rajan and Zingales (1998) for Peru, with

one potentially relevant methodological consideration relative to other papers in the series: they
remove from the sample industries with formality rates “constantly” close to 100 percent. Also,
they compute the financial dependence ratio for a different period. Keeping in mind those

methodological differences, from the estimation of equation 1 they find (see Tables 4 and 5):

1. Under the “contract” definition of formality, only self-employed workers
appear to react to credit conditions.
2. Under the “social security” definition of formality, only large large firms

appear sensitive to credit conditions.
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3. The estimated coefficients tend to be quantitatively similar using credit to the

private sector or credit to private firms.

The most significant way in which the results for Peru differ from the other papers in the
series is in the overall lack of association between credit conditions and formality for large firms.
This again stresses the importance of considering idiosyncratic conditions (and alternative

econometric specifications).

5.5.2 Size

Moron, Salgado and Seminario (2013) explore the impact of credit conditions on firm size (and
other variables of firm performance) employing yet another variation of the approach followed
by Rajan and Zingales (1998). The main differences relative to other works adapting that
methodology are the following: i) the data are taken from a census (instead of a survey) covering
both formal and informal firms; ii) since they have usable data for only two years they exploit
the regional variation in the distribution of credit to achieve identification; and iii) the unit of

relevance is the firm.** Thus, the main empirical specification is the following:

Sit = 8; + 6, + y(credity, X FDy) + &; (6)

where S;; indicates the size of a firm iat period t, §; and &, are firm and time dummies,
credit,, is the credit or financial development measure at each reference year at the province

level, and F D, is the index of financial dependence at the industry level. Equation (6) formalizes

another difference in this approach, as the dependent variable is measured at the firm level and
the term (credit,, x FD,) adjusts aggregate credit at the regional and sector level. Additionally,

the authors estimate the following equation:

Yoe = 8 + 84 + 6, + y(credity, X FD,) + €4¢ (7)
where Y,; can be the share of either new firms, small firms, employment, or value-added at the
industry level; &;, 64, and &,, are dummies for year, industry sector, and province, and credity,

and FD, are as before.

*2 The main sources of data are the national economic censuses of 1994, and 2008.
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The main results are described in Table 18, which shows the estimations of the parameter
y in equation (6). Each column corresponds to the alternative measures used by the authors to
approximate financial conditions. In order, these measures are: the number of financial
institutions, a dummy variable for the presence of at least one financial institution, the proportion
of workers in financial activities relative to adults under 65, and the fourth column corresponds
to the same previous concept but excluding self-employment within the financial sector. In turn,
the firm size categories are the following: small (1-2 workers), medium (3-10), and large (11 or
more).

Table 18 shows a positive and statistically significant relationship between firm size
(measured by employment) and the first three measures of financial conditions adjusted by
“financial dependence.” Interestingly, running separate regressions by firm size to explore the
possibility of heterogeneous effects reveals that these overall relationships are driven almost
entirely by the results of medium-sized firms. In effect, in large and small firms, size appears
mostly inelastic to credit conditions. Measuring size by value added shows a qualitatively similar
result for the estimation using the pooled sample (last row). In this case however, there is no
readily obvious pattern (across measures of financial conditions) in terms of statistical
significance with the estimations by size categories.

Table 18. Firm Size and Credit Conditions
Firm size and credit conditions

N° Fin. Inst  Atleast 1 Employ. fin. Employ. fin.serv.
/ adults fin. Inst. in services / adults (ex. self-empl.) /
Size (employment) prov adults
Small 0.028 0.067*** 0.067 0.023
Medium 0.127%** 0.226*** 0.239%** 0.148***
Large 0.048 0.196 -0.113 -0.055
All 0.039*** 0.080*** 0.064** 0.029
Size (value added)
Small 0.087** 0.221** 0.028 0.007
Medium 0.179*** 0.212 0.453*** 0.163
Large 0.263*** 0.21 0.302 0.223*
All 0.125*** 0.244** 0.167** 0.053

Summary of results in Moron and Salgado (2013).

*, ** *** indicate a statistically significant relation at 10%, 5%, and 1% respectively.

"N. fin inst. / adults" indicates the number of financial institutions (including branches) per adults in a given province;
"At least 1 fin. inst. in prov."” refers to the presence of at least one financial institution within the province; "Empl.
fin. services / adults" is the number of financial workers (corresponding to sector 65) by adults; the last column repeats
the previous concept but excludes self-employed workers.

Firm size by employment is classified into small (1-2), medium (3-10), and large (11 and above).
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Table 19 below summarizes estimation coefficient y from equation (7). In this case the
results are somewhat heterogeneous. Two interesting results are those for the shares of small and
new firms. First, the absence of at least one financial institution is associated with a higher
proportion of small firms, but an increasing number of financial firms seems to have no relation
with the proportion of small firms. This result could be interpret as suggesting that the presence
of financial institutions helps expand the operations of a fraction of small firms (probably those
with better growth prospects) but not to all of them. Second, the availability of credit (presence

and number of financial institutions) makes it easier for new firms to enter the market.

Table 19. Firm Outcomes and Credit Conditions

Fl /adults Atleast 1FI Empl. FI / Adults Sal. emp. Fl/adults
Concept contribution to sector's totals

Small firms 0.000 -0.021* 0.002 0.005
New firms 0.009** 0.027** 0.002 0.007
Value added -0.001 0.000 0.014** 0.003
Employment shares -0.002 -0.003 0.012** 0.003
Effects of credit conditions on the contributions to sector's shares.
'+, ++, +++ indicate a positive relation at 10%, 5%, and 1% (similarly for "-"); "0" indicates not statistically significant."." indicates the

concept is not represented.

Fl/adults indicates the number of financial institutions (including branches) per adults in a given province; "At least 1 FI" refers to the
presence of at least one financial institution within the province; "Empl. FI / adults” is the number of financial workers (corresponding to
sector 65) by adults; "Sal. emp. FI / adults" repeats the previous concept but excludes self-employed workers.

Firm size by employment is classified into small (1-2), medium (3-10), and large (11 and above).

5.5.3 Main Conclusions

The results from Morén and Salgado (2011) suggest that credit conditions would affect the
relative rates of formality in more financially dependent industries only within the category of
self-employment when formality is defined by registration (if the firm carries accounting books)
and in large firms when measuring formality by contribution to social security (see Tables 4 and
5). Turning to firm size, the results of Moroén, Salgado and Seminario (2013) indicate that credit
availability would be associated with relatively higher firm sizes in more financially dependent

industries (first two columns of Table 18), and with a larger share of new firms (Table 19).

5.6 Uruguay
5.6.1 Formality
Gandelman and Rasteletti (2012) use data for Uruguay between 2000 and 2010 and also adapt

the empirical strategy of Rajan and Zingales (1998). In this case, two of the three measures of
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labor formality they employ fit relatively well into the classification of “contract” and “social
security,” while their third measure is more idiosyncratic. More precisely, for the third measure
formal workers are identified based on the right to health coverage at a private health
maintenance organization (HMO).

In this case, the pooled sample estimates gives statistically significant coefficients under
the three definitions of formality (first row, Table 20). However, the result changes when
considering the estimates from samples for the different size categories. In this case, under the
“contract” definition of formality the coefficient is only significant for large firms; and under the
“social security” definition of formality the effect is insignificant for medium-sized firms (see
Table 5). Moreover, under all definitions of formality the estimated coefficients show instability

over various sub-samples (five-year rolling windows) as captured by Table 20.

Table 20. Formality and Credit: Full-Sample and Rolling-Window Estimates

Definition of formality

Health Contract Social
Periods rights security
2001-2010 0.290***  0.280***  0.186**
2000-2005 0.305™ . .
2001-2006 0.328""  0.332""  0.104
2002-2007 0.286""  0.256 0.94
2003-2008 0.6417" 06157  0.52177
2004-2009 0.680 0.1142" 0.321
2005-2010 0.1603 0.740 0.768

Source: Gandelman and Rasteletti (2012).

Dependent variable: share of formal to total employment according to
various definitions. Independent variable: Credit to the private sector (as
percentage of GDP) interacted with Rajan and Zingales' (1998) measure of
financial dependence. *, **, and *** indicate statistical significance at
10%, 5%, and 1% respectively.

This table gives an approximation to the time-stability of the parameters.
It presents the estimation using the whole sample 2001-2010 (firs row),
and then the estimation using rolling 5-year subsamples.

Table 20 shows that point estimates are quite stable for the first three windows (2000-
2005 to 2002-2007) under all definitions of formality, with the statistical significance of the
estimated coefficients declining towards the last years of the sample. In the case of formality
defined by health rights, this could be influenced by a comprehensive health reform that took

effect after 2008, which may also have affected formality as measured by the alternative
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definitions. These results raise questions regarding the omission of relevant variables and the

possibility that the estimates could be affected by one-time policy changes or economic shocks.

5.6.2 Firm Investments

Gandelman and Rasteletti (2013) focus on the effects of credit conditions and informality on firm
investment. They estimate an investment function derived from a neoclassical model of firm
behavior, modified to accommodate costly capital adjustments, and expanded to account for the
possible effects of sector informality (defined by the presence of contributions to social security).
The resulting investment equation restricts the validity of standard estimation methods due to the
likely simultaneous determination of the dependent variable and some regressors.* To address
this endogeneity problem, the authors adopt the GMM method proposed by Arellano and Bover
(1995) and Blundell and Bond (1998), which is particularly specified to deal with the structure of
this problem—namely, a linear dynamic panel where some regressors are simultaneously
determined with the dependent variable (which also enters in lagged form as another regressor).
Following that methodology, the authors estimate two (error correction) investment models—the
second of them trying to account for the effect of sector formality on firms’ investments. The
estimations are carried out using an unbalanced panel of annual data constructed with
information from the “Encuesta anual de actividad econdémica” (economic activity survey) and
other sources. The data spans from 1997 to 2008, covering a variable number of firms ranging
from 783 firms in 2006 to an average of 2,100 for the period 2000-2005. The panel excludes
information about the financial, agriculture, and construction sectors, as well as information
from firms with less than five employees.

Table 21 below summarizes the results from the specifications with and without formality
in the regressor set. Columns Al to A3 represent the model without reference to sector
informality and show that, after accounting for internal funds and the financial crisis, credit
growth does not appear to have a statistically significant relationship with firm investment for the
firms in the sample (quantitatively, the effect of a 1 percent increase in credit to the private sector
would translate into changes in the rate of investment ranging from 0.42 percent to O percent
depending on the specification). In turn, columns B1 and B2 present the results of the investment

model expanded to account for the possibility of effects from sector formality. The results

*® The likely simultaneous determination in the investment equation, and the use of lagged values of the dependent
variable within the control set would render inconsistent estimates under OLS.
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indicate that there is not a direct effect running from sector formality to firm investment, but

there does appears an indirect negative effect conditional on the level of available internal funds.

Table 21. Investment Equation
Investment equation

Without formality With formality

Al A2 A3 Bl B2
Lagged investment 0.031** 0.030** 0.036** 0.043***  0.045***
Output growth 0.055*** (0.057*** 0.049** 0.039* 0.040*
Lagged output growth 0.097*** (0.094*** (0.084*** 0.079***  0.073***
Credit growth 0.420*  0.398*  -0.0347 . :
Labor formality . . . 0.0667 0.0776
Lagged profits . 0.002*  0.005** . 0.012**
Lagged profits x formality . . . -0.015*
Lagged profits x firm size . . -0.004* .
Firm size (dummy top 33%) . . 0.000*
Country risk (proxy crisis cond.) . . 0.0559
Lagged profits x country risk . . -0.00098 . .
Error correction term -0.062** -0.061** -0.051* -0.060** -0.054*

Summary results based on Gandelman and Rasteletti (2013).

Labor formality definition based on contribution to social security.

*, ** *** indicate a statistically significant relation at 10%, 5%, and 1% respectively. "." indicates the concept is not
represented.

The dependent variable is investment relative to capital in the previous period I / K(-1).

Dummy for size captures firms at the top 33% by output. Country risk is the spread between the yield of Uruguayan and
US bonds. Profits are deflated by capital in the previous period. Credit refers to credit to the private sector.

The results indicate that, after controlling for internally generated funds, and
macroeconomic conditions that could affect simultaneously the dependent variable and various
regressors, bank credit does not seem to have a statistically significant effect on investment for
those firms in the sample. Alternatively, the results from the second model indicate that the
levels of sector formality do not appear to have a direct effect on investment—only an indirect

negative effect.

5.6.3 Main Conclusions

The results for Uruguay suggest that changes in credit conditions have played a role in the
relative evolution of formality conditional on financial dependence and appear to be stronger for
large firms. Interestingly, the relationships show some instability over time with the statistical
significance of the coefficients weakening towards the last years of the sample. This patter may

have been influenced by the introduction of institutional reforms.
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In terms of the relationship between firm investments and credit conditions, the
econometric results indicate that the measured effect of credit growth on investment may turn out
to be statistically insignificant after accounting for internally generated funds and
macroeconomic conditions (column A3 in Table 21). In turn, the investment equation modified
to account for the effects of labor formality shows that the latter may not be a relevant direct
factor affecting the investment rate. However, it appears that higher levels of formality would

reduce investment indirectly, which is consistent with the view that formalization is costly.

6. Overall Conclusions

6.1. Summary of Findings

The project “Credit, Formalization, and Firm Growth” has produced a series of empirical
research papers studying the relation between formal credit conditions, formalization, and firm
growth (and some additional outcomes) delivering a series of qualitative and quantitative results
that are useful to guide additional research and inform policy discussions.

Of particular significance is the contribution the project has made regarding the
relationship between credit conditions and labor formality. The series of papers commanded by
the IDB's Research Department have delivered a novel set of highly comparable cross-country
quantitative results which are likely to serve both future research and policy discussion. The
main quantitative implications are capture by Tables 22 and 23 below, which for convenience

reproduce Tables 5 and 6).

Table 22. Quantitative Results: Formality and Credit Conditions

Brazil Mexico Peru Uruguay
Contract Soc. Sec. Contract Soc. Sec. Contract Soc. sec. Contract Soc. sec.

Priv. cred. Firmcred. Priv.cred Firm cred. Priv. Firm Priv. Firm Priv. cred. Firm cred. Priv. cred. Firm Priv. cred. Priv. cred.
Size cred. cred. cred  cred. cred.
Self-employ. . . 0.1309 0.3684 0.017 0.061 -0.207 -0.402  0.079*** 0.084*** 0.0659  0.065 0.05 0.263**
Small . . . . -0.212 -0441 -0.103 -0.143
Medium 0.207*** 0.422*** 0.175*** 0.344***  -0.460** -0.976** -0.263 -0.417 0.967 0.673 -0.459  -0.481 0.17 0.19
Large 0.111*** 0.217*** 0.105*** 0.200** 0.032 0.025 -0.148 -0.21 0.181 0.276 0.286*  0.286 0.327*** (0.385%**
No size break ~ 0-103*** 0.219*** 0.108*** 0.216** -0.146* -0.340** -0.166* -0.247 . . . . 0.280*** 0.186**

Summary results credit and formality.

*, ** **x indicate a statistically significant value at 10%, 5% and 1% respectively. “Contract” and “S. Sec” stand for definitions of labor formality based on the presence of a formal
contract, and contributions to the social security system respectively. Alternatively, “Priv. cred.” and “firm cred.” stand respectively for credit measures based on credit to the private
sector, and credit to private firms. The size categories "Self-employed”, "Small”, "Medium" and “Large" accommodate the various size categories used in the regressions. "No size
break" corresponds to the regression results for the sample including firms of all sizes.

The Coefficients indicate the relative difference in the change in formality rates between two sectors separated by a unit of the FD measure, following a 1% change in the credit meaure.
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Table 23. Typical Results by Credit and Formality Definition

Median point estimates

By credit By formality definition All results
Credit private Credit to Contract Social
sector firms security
Sample
No size break 0.103 * 0.103 0.108 0.105
Large firms 0.111 0.208 0.181 0.200 0.190
Smaller firms 0.066 0.061 0.070 -0.019 0.063

Summary results credit and formality: median point estimates.

Median values of the coefficient g in equation (1) for the estimates from table 3.2 (median correspond to different number
of observations). Medians are computed with different number of observations depending on original coverage of the
concepts.

"Credit to private sector” and “Credit to firms” stand respectively for credit measures based on credit to the private sector
(including households) and credit to private firms. The size category "Smaller firms" comprises the categories "Self-
employed"”, "Small", and "Medium" in tables 3.1 and 3.2. "Large" accommodate the largest categories used in the
regressions. "No size break" corresponds to the regression results for the sample including firms of all sizes.

The Coefficients indicate the relative difference in the change in formality rates between two sectors separated by a unit of
the FD measure, following a 1% change in the credit meaure.

These results fit the standard theoretical arguments discussed in Sections 2 and 3—
namely that the expected positive relationship is likely to be affected by idiosyncratic factors
(possibly by varying institutional and economic conditions). The main general conclusions can

be summarized as follows:

e The positive relationship between formality and credit conditions appears to
be empirically relevant, although idiosyncratic factors may be affecting the
statistical significance of the relationship.

e The use of alternative formality concepts (presence of a formal contract vs.
contribution to social security) and credit measures (private credit vs. credit to
private firms) do not appear to have a strong influence on the typical point
estimates—although there can be sizable differences in particular cases.

e The evidence suggests the presence of heterogeneous effects conditional on
firm size. The typical point estimate is significantly larger for samples
including only large firms than for samples including only smaller sizes. This
IS consistent with the view that formalization represents a substantial cost for

firms.

The second series of papers in the project focused on the relationship between financial
conditions and other firm outcomes: firm size, growth, and investment. In this case, the approach
was to adopt alternative methodologies and focus on alternative measures of firm performance in
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order to take advantage of the different sets of information provided by each country. The overall

results are summarized by the following table (which reproduces for convenience Table 8).

Table 24. Qualitative Results Credit and Firm Performance

Arg. Bra. @ Col.® Per. Uru.
Priv. Cred Int. rate Ov. Costs _Fin. Liab/assets _Fin. Inst. / Adults At least 1 fin. Inst. Bank cred.
Sales  Empl. Empl. Empl. Sales  Assets Empl. VA Empl. VA Investment
Formal firms
Small + +
Medium + +
Large + + .
All sizes . . - - + + 0
Agriculture +++ +++
Manufacturing 0 0
Agric. & Manuf. + ++
Formal and informal firms
Small . . . . . . . 0 +++ ++ ++
Medium . . . . . . . +++ +++ 0 0
Large . . . . . . . 0 0 +++ 0
All sizes +++ +++ +++ ++

Summary of results. Source: Auguste et al. (2013), D'Erasmo (2013), Galindo and Meléndez (2013), Moroén et al.(2013), Gandelman and Rasteletti (2013).

Credit conditions: private credit to GDP (Argentina), money market rates and overhead costs financial institutions (Brazil), financial liabilities to asset at firm level
(Colombia), financial institutions to adults and presence of at least one financial institution (Peru), and bank credit (Uruguay).

Firm size measured by sales, employment, assets, and value added. Investment is measured relative to capital in the previous period.

+, ++, +++ indicate a positive relation at 10%, 5%, and 1% (similarly for "-"); "0" indicates not statistically significant.”." indicates the concept is not represented.
(a) Results for Brazil correspond to a CGE model and therefore do not have the same interpretation in terms of statistical significance.

(b) Resuls for Colombia capture the accumulated impact over a 6-year horizon (corresponding to the estimated impulse-response functions).

The results for this part of the series can be described in the following terms:

e The relationship between credit conditions and the various firm performance
measures (employment, valued added, sales, investment, asset growth)
appears to be statistically significant and economically relevant in the
countries under consideration. This is somewhat different from the qualitative
results on credit and formality, where the estimated coefficients were
relatively more fragile in terms of statistical significance.

e Similar to the case of formality, the evidence suggests the presence of
heterogeneous effects conditional on firm size (and market or sector of
operation).

e There is some evidence suggesting that the explicit consideration of
alternative funding sources is important, particularly of cash flows and
retained earnings, in order to obtain a more adequate measure of the
quantitative relation between credit provided by formal financial institutions

and firm performance.
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6.2 The Common Thread: One Size Does Not Fit All and Alternative Funding Sources

Probably the most relevant common factor to all the results in the series is the message that the
effects of credit conditions on firm performance (formality, size, investment) are heterogeneous
conditional on firm size. In the case of formality, this is probably best captured by the size
difference of the typical coefficients for large and smaller firms: 0.181 vs. 0.065. This result also
continues to be present in the second part of the series—although the pattern is less obvious and
cannot be readily summarized in a single metric given the methodological differences. However,
the upside of this methodological diversity has been to show that these heterogeneous effects are
likely also to be present conditional on other dimensions (sector of activity and market type).
From a policy perspective, this result is of importance as it highlights that there can be some
predictable patterns on the distribution of costs and benefits following an intervention affecting
credit conditions.

Another element that emerges from the project is that the assessment of the relationship
between formal credit and firm performance would benefit from accounting for the effects of
alternative sources of financing. Some of the papers in the series have made progress in this area
accounting in alternative ways for internally generated funds. The results show that incorporating
that information into the analysis may have non-trivial effects on the estimations. These results
are certainly useful and informative, but there is a clear need to advance on a framework that
includes other sources of financing such as internal funds, commercial credit, and informal

credit.
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Annex 1. Data Sources

This annex describes the main data and sources used in the papers of the project.

Argentina

Auguste, Bebczuk, and Sa&nchez (2011): Permanent Household Survey (EPH, Encuesta
Permanente de Hogares) 1996-2010. The sample used corresponds to salaried 15-65 years old
who work in non-agricultural activities. An individual is classified as informal if he/she does not
contribute to Social Security. Self-employed, employers, domestic workers, military personnel
and unpaid workers are excluded. Firm size categories correspond to 1, 2-25, and more than 25

employees. Credit measures are: private credit and M2 (both relative to GDP).

Auguste, Bebczuk, and Sanchez (2013): Assembled panel dataset combining information from
the Central Bank and the national tax revenue agency (Administracion Federal de Ingresos
Pablicos -AFIP). The sample covers 33 activities from the primary and manufacturing sectors—

nine primary and 24 manufacturing industries—from 2000 to 2010.

Brazil

Catdo, Pagés, and Rosales (2009): Data on formal employment are obtained from the Pesquisa
Nacional por Amostra de Domicilios (PNAD), the main Brazilian household survey. The sample
used corresponds to salaried and self-employed individuals between 15-65 years old who work
in non-agricultural activities. Employers, domestic workers, military personnel and unpaid
workers are excluded. Firm size categories correspond to 1, 2-10, and more than 10 employees.

Main credit measures are credit to the private sector and credit to firms.

D’Erasmo (2013):

Net Interest Margin: Accounting value of bank’s net interest revenue as a share of its interest-

bearing (total earning) assets (Beck, Demirgu¢-Kunt and Levine, 2009)

Real Money Market Interest Rate: Interest Rates, Money Market Rate (International Financial
Statistics)

57



Bank Overhead Costs: Value of a bank’s overhead costs as a share of its total assets (Beck,

Demirguc-Kunt and Levine, 2009).

Corporate loan interest rates (median, average, distribution): Koan interest rate. (Central Bank of
Brazil)

Formal Size Distribution (RAIS, Relogdo Anual de Informacg6es Sociais)

Informal Size Distribution (ECINF survey, Pesquisa de Economia Informal Urbana)

Taxes (profit and payroll), entry cost formal sector and firing costs (Doing Business dataset,
World Bank)

Data for D'Erasmo (2013) available at:
[http://www.iadb.org/en/research-and-data/publication-details,3169.html?pub_id=IDB-DB-106]

Colombia

Caro, Galindo, and Meléndez (2012): The primary data source used in this paper is the Annual
Manufacturing Survey (AMS) conducted by the national statistical agency, DANE. Financial
data are from Financial Superintendency (Superfinanciera). Financial constraint is the correlation
coefficient between each firm’s investment and its cash flow. The main credit measure is

banking credit going to manufacturing firms.

Galindo and Meléndez (2013): Main dataset constructed with data from Superintendencia de
Sociedades (Supersociedades) and international trade information obtained directly from official
customs records. The resulting dataset is an unbalanced panel of formal firms incorporated as
companies that contains the universe of large firms (with income or assets at or above 50,000
minimum monthly wage or MMW) and larger medium firms (with income or assets at or above
30,000 MMW and below 50,000), a representative sample of the smaller medium sized-firms
(with income or assets at or above 5,000 MMW and below 30,000), and a representative sample
of small firms (with income or assets at or above 500 MMW and below 5,000). The dataset is not

representative of micro firms: firms falling in this category by the size of their income or assets
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were eliminated from this study. The data contain information about each firm’s sales, assets,

exports, sector of activity and, financial debt.

Mexico

Bazdresch and Werner (2014): The formality data come from Mexico’s ENIGH survey,
produced by the INEGI. The main conclusions of the paper are based on the 2000-2010 samples.
The distinction between informal and independent follows two different methodologies for the
years 2000-2006 and then for 2008-2010 due to changes in data collection. There are three
alternative definitions of formal worker: i) if they state that they are under a permanent or a
temporary contract, ii) if they say they are receiving a well-defined wage, and iii) if a worker
declares receiving social benefits linked to the job. The size categories are tiny (0), micro (2-5),

small (6-15), and medium+ (16 and over).

Peru

Morén and Salgado (2011): Main data source is the National Household Survey (ENAHO). A
worker is considered informal if the firm he/she works for does not carry accounting books
(registration informality); whereas for the second measure, a worker is considered informal if
he/she is not making contributions to any pension system, either public or private (pension
informality). The size categories are self-employed, firms with 2-10 employees, and firms with

10 or more employees. The sample covers 2002-2009.

Moron, Salgado and Seminario (2013): The measures of firm growth and performance are from
the National Economic Census of 1994 and 2008. There is no distinction between formal or
informal firms. Financial conditions are approximated by the following variables: the number of
financial institutions, a dummy variable for the presence of at least one financial institution, the
proportion of workers in financial activities relative to adults under 65, and the fourth column
corresponds to the same previous concept but excluding self-employment within the financial
sector. In turn, the firm size categories are the following: small (1-2 workers), medium (3-10),

and large (11 or more).
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Uruguay

Gandelman and Rasteletti (2012): Pseudo-panel data constructed from repeated cross-sectional
household surveys, which cover the years 2000 to 2010. To construct the dataset, observations
from the household surveys are averaged across the economic sector and calendar year
dimensions. There are three alternative measures of informality: i) “health rights” defines a
worker as informal if he or she does not have an HMO, despite being employed; ii) a worker is
considered informal if he or she does not receive a thirteenth salary; and iii) a worker is informal
if he or she does not pay social security taxes. Data available at:

[http://www.iadb.org/en/research-and-data/publication-details,3169.html?pub_id=IDB-DB-109].

Gandelman and Rasteletti (2013): All the information on firms comes from the Encuesta Anual
de Actividad Economica (Economic Activity Survey). The data on sector level informality are
produced using the Encuesta Continua de Hogares (Continuous Household Survey). The dataset
on firms is an unbalanced panel containing annual observations spanning the years 1997-2008.
The coverage of the surveys also varies substantially across years. Between 1997 and 1999 about
1,400 firms were included in the survey each year. Between 2000 and 2005 the number of firms
included increased, to an average of 2,100 firms per year. Since then, the number of firms
surveyed fell considerably. Only 783 firms were surveyed in 2006, a figure that then rose
somewhat to 971 in 2007 and 1,034 in 2008. This drop in the sample size is mainly due to
reduction in the sample size of the strata of firms with less than 50 employees. The size of the
sample of firms with more than 50 employees did not change significantly in those years.

Informality is measured as in Gandelman and Rasteletti (2012).
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