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Using data on Uruguayan firms (1997-2008) this paper explores whether the extent of
informality in a sector affects a firm’s investment decision either directly or indirectly through
a credit availability channel. The results suggest that financial restrictions affect investment
decisions: a one percentage point increase in overall credit growth translates into a one half
percentage point increase in investment rates. It is also found that, although there is no direct
effect of informality on the firm investment decision, there is an indirect effect through the
borrowing channel.
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I. Introduction

Catdo, Pagés and Rosales (2009) argue that the link between financial development
and firms’ informality has been much overlooked. They suggest that the incentives
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for firms to become formal increase as financial markets deepen, as they experience
a higher likelihood of accessing the credit market. Using data on Brazilian firms,
they find evidence that financial deepening led to higher employment formalization
rates in sectors where firms are typically more dependent on external finance. In
this paper, we focus on a different firm decision that might be affected in the presence
of financial restrictions. Using data on Uruguayan firms, we test whether financial
restrictions affect firms’ investment decisions and whether the extent of informality
in a given sector exacerbates this effect.

The role of informal firms in the economic development process is not very well
understood by economists. This is in part due to the different views in the profession
on the nature of informal firms. La Porta and Shleifer (2008) divide these views into
three groups, which they label the romantic view, the parasite view, and the dual
view. According to the romantic view, informal firms are productive firms that are
unable to reach their full potential due to excessive government regulation and
taxation.! The other two views have a more negative perspective on the nature of
informal firms. According to the parasite view, informal firms are unproductive firms
that choose to gain competitiveness through the avoidance of government taxes and
regulations.? This view considers informal firms to be actual competitors of formal
firms, and their existence therefore hampers growth and productivity of formal firms.
The dual view also portrays informal firms as unproductive firms but not as competitors
of formal firms. According to the dual view, formal and informal firms operate in
different markets, addressing the needs of a different customer bases.?

The dual view seems to be the one that has gained the most acceptance among
economists. In fact, the very thorough and widely cited work of La Porta and Shleifer
(2008) suggests that the empirical evidence is mostly consistent with the dual view.
They find very large differences in productivity between formal and informal firms,
which are unlikely to be merely due to government regulation. Therefore, they argue
that the data are not consistent with the romantic view. They also affirm that surveys
results indicate that formal firms do not view competition from informal firms as
a serious problem, which is inconsistent with the parasite view.

Even though formal firms might not view competition from informal firms as
a serious problem, their presence might still influence the actions taken by formal

! La Porta and Schleifer (2008) associate the romantic view with the work of De Soto (1989, 2000).

2 La Porta and Schleifer (2008) mention the work of McKinsey Global Institute as an example of this view. See, for
example, Farrell (2004).

3 This view relates to the work of Harris and Todaro (1970).
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firms. For example, formal firms might spend resources to distinguish or protect
themselves from informal firms, which might reduce the productivity of formal
firms. Most of the literature on firm formality has focused on the effects of the
firm’s formality status on its own performance (e.g., La Porta and Schleifer 2008,
Fajnzylber, Maloney and Montes-Rojas 2011, and Monteiro and Assungao 2006).
To the best of our knowledge, there is no work looking at the effects informal firms
have on the behavior of formal firms in the same sector.

This paper fills part of the knowledge gap just mentioned by studying whether
sector-level informality affects firms’ investment decision. Theoretically, the effect
can be ambiguous. If informal firms are actual competitors of formal firms, higher
informality levels could lead to higher investments, as firms expand their capital
stocks in order to achieve cost reductions to compete better with informal firms
within the sector. On the other hand, if informality increases unfair competition and
the probability of business failure, investment becomes more risky, reducing incentives
of formal firms to invest. Given this theoretical ambiguity, one needs to study the
presence of informality externalities empirically.

Besides the direct effect of informality on investments, this paper also explores
an indirect channel through credit markets. The idea that the level of informality is
interconnected to the credit market has been explored in the literature (Straub 2005;
Antunes and Cavalcanti 2007; Blackburn et al. 2012; Capasso and Jappelli 2013).
Access to credit for firms that operate underground is more costly since these firms
cannot signal efficiently their ability to repay loans. Hence, the choice to go
underground and to operate informally can be influenced by the cost of accessing
credit. The higher is the cost of accessing credit, the lower is the opportunity cost
of going underground. As a corollary, as financial markets develop and the cost of
accessing credit decreases, more firms operate formally. This explains the evidence
of an inverse relationship between financial development and the informal economy
(Dabla-Norris and Feltenstein 2005; Dabla-Norris et al. 2008; Bose et al. 2012).
Of course, the choice to go underground and to operate informally translates in
different investment opportunities and choices.

Based on the results of Catdo, Pagés and Rosales (2009) and Gandelman and
Rasteletti (2016) among others, we conjecture that informality in a sector can have
a negative effect on firm investment through the credit channel. The reason why
exploring this channel seems worthwhile is the presence of asymmetric information
in the credit market. The seminal work of Stiglitz and Weiss (1981) showed that
informational asymmetries can lead to credit rationing. They also showed that the
cost of credit and the extent of the rationing will vary across observationally different



354 JOURNAL OF APPLIED EcONOMICS

firms’ groups, with groups that are less profitable from the lender’s perspective
experiencing higher credit rationing and costs. One dimension lenders use to group
firms is their industry of operation. All else equal, if lenders conjecture that firms
operating in sectors with a higher proportion of informal firm face more unfair
competition, they can differentially restrict the financing provided to firms in such
sectors. In addition, it may be that banks update their prior beliefs about a firm’s
financial credibility using information on her sector of activity. If this is the case,
even when the extent of industry informality does not affect firms’ actual performance
directly, it can affect it indirectly through the credit channel. This idea is similar to
that of statistical discrimination in labor markets.

There is an extensive literature testing whether credit constraints affect the firm
investment decision. The early literature used aggregate data. One of the earliest
empirical works highlighting the negative effect of financing constraint on investment
is that of Meyer and Kuh (1957). The more recent literature is based on micro data.
One of the first studies using micro data to test the effect of credit constraints in
investment decisions is that of Fazzari, Hubbard and Petersen (1988); using the q,
neoclassical, and accelerator models of investment, they find evidence that credit
constraints negatively affect investment in the United States. Hubbard (1998) and
Bond and Van Reenen (2007) are excellent reviews of this literature. For the case
of Uruguay, de Brun et al. (2003) study the effect of credit constraints on investment,
finding evidence that financial restrictions affect the investment decisions.

To test whether sector level informality affects a firm investment decision, either
directly or indirectly, we present a simple investment decision model and test a
departure from its fundamentals. Firms’ past profits are not supposed to affect firm
current investment in a context without credit constraints. If they do so, this is
interpreted as evidence that firms need to generate internal financial resources to
carry out investments, which is in turn interpreted as evidence of financial restrictions.
Sector informality is also not a fundamental in an investment decision and according
to the pure theoretical model should not be statistically significant. The model is
estimated using a dataset of Uruguayan firms, spanning the years 1997 through
2008. The advantage of using data from Uruguay to study the link between informality
and investment is that it presents substantial variation in the variables of interest.
In 2002, Uruguay experienced a severe economic and financial crisis, which was
shortly followed by a period of rapid economic expansion. This gave raise to
significant changes in informality and investment rates, both within and across
sectors. This is convenient for identification, since informality tends to be a slow-
moving variable.
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Moreover, the Uruguayan economy presents some idiosyncrasies that distinguish
it from other Latin American economies in regard to investment and informality.
Uruguay stands out both for its low ratio of private investment to GDP as well as
for its low levels of informality. According to data from the IMF World Economic
Outlook (2012), over the last 30 years the ratio of gross private fixed capital formation
to GDP in Uruguay was always lower than the average observed in other Latin-
American and Caribbean countries.* Even though private investment increased
substantially in Uruguay during the economic expansion after the 2002 economic
crisis, it still remained at low levels when compared to other countries in the region.’
In regard to informality, the local tax authority reports low levels of tax evasion. In
the case of the value-added tax, which represents about half of Central Government
revenues, evasion was estimated at 15 percent in 2010 (DGI, 2011), one of the
lowest levels in the region. In respect to employment informality, the ILO (2011)
reports that 39.8 percent of employees in Uruguay are informal, while the average
for the other 15 Latin American countries reported was 58.7 percent.

This work contributes to the literature studying the interactions between
informality, credit markets and firms’ investment decision. The literature on financial
constraints in investment is silent on the role of informality. The effects of credit
constraints on informality have been studied by some recent IDB working papers.
Catao, Pagés and Rosales (2009) and Gandelman and Rasteletti (2016) find that
higher access to credit decreases informality in Brazil and Uruguay, respectively.
Meanwhile, Morén, Salgado and Seminario (2012) and Caro, Galindo and Meléndez
(2012) find either smaller or no effects for Peru and Colombia, respectively. To the
best of our knowledge, there is no paper that looks at the effects of informality on
the firm investment decision.

Our results suggest that financial restrictions affect investment decisions in
Uruguay. We find that an increase in credit to the private sector translates into higher
investment rates. A one percentage point increase in overall credit growth translates
into a one half percent increase in the investment rate. We also find that, even though
there is no direct effect of informality on the firm investment decision, there is an
indirect effect through the borrowing channel. More specifically, we find that

4 The average ratio for Uruguay over the period is 10.7 percent, while the average ratio for the other 27 countries
included in the sample is 14.9 percent

5 Only 10 countries presented ratios of private fixed capital formation to output lower than that observed for Uruguay.
All these countries have GDP per capita significantly lower than Uruguay (Barbados, Bolivia, Dominica, Dominican

Republic, El Salvador, Guyana, Paraguay, Suriname, Trinidad and Tobago and Venezuela).
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financial restrictions reduce the amount of investment undertaken by Uruguayan
firms, with the effect being smaller if the firm operates in a sector with lower
informality.

The rest of this paper is organized as follows. Section II describes the different
data sources as well as the main variables used in the empirical analysis. Section
IIT describes several relevant events that took place in Uruguay, which helps in
understanding the evolution of investment and informality in the period under
consideration. The section also presents descriptive statistics on the variables of
interest. In Section IV we present the methodology based on an economic model
of firm investment decisions that is presented in more detail in the Online Appendix.
Extensions of the model’s optimality conditions allow the equations to be estimated
econometrically. Section V discusses the econometric results and robustness checks.
Finally, conclusions are presented in Section VI.

II. Data

The data used in this study are drawn from two sources. All the information on
firms comes from the Annual Economic Activity Survey (Encuesta Anual de
Actividad Econdmica).® The data on sector level informality are produced using
the Household Survey (Encuesta Continua de Hogares). Both surveys are conducted
by the National Institute of Statistics (Instituto Nacional de Estadistica, INE). We
now describe in more detail these datasets as well the variables to be used in the
empirical section.

A.Firm data

The dataset on firms is an unbalanced panel containing annual observations spanning
the years 1997-2008. The panel was constructed from the annual Economic Activity
Survey. The survey gathers information at the firm level, and it adequately covers
the manufacturing, commerce, hotels and restaurants, transportation and
communication services, education and health services sectors. The three main
sectors not covered in the survey are the financial sector, agriculture and construction.

The Economic Activity Survey is based on the 1997 Economic Census. The
sampling method is stratified sampling. All firms with 50 employees or more are

6 See Casacuberta and Gandelman (2012) for an estimation of labor and capital adjustment functions using the same

micro level database of this paper.
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included in the survey. Firms with less than fifty employees but with sales above a
certain threshold are also included in the sample.” Probabilistic samples are drawn
for the strata covering firms with between 5 and 50 employees. These probabilistic
samples are representative of each four-digit International Standard Industrial
Classification (ISIC) sector.

The survey collects detailed information on sales, revenues and expenditures
as well as on the number of employees and their remuneration. The INE gathered
the data, but the panel had many problems including lack of adequate deflators. A
team of researchers leaded by Carlos Casacuberta from the Universidad de la
Republica transformed several years of firm data in nominal terms into a homogenized
database where all definitions (output, employment, etc.) were consistent and where
nominal variables were deflated. For this task, industry deflators were constructed
to obtain constant price measures of output and intermediate consumption. Capital
stocks were obtained by adding investment at constant prices and applying depreciation
rates by the perpetual inventory method. Definitions of variables and valuation were
made compatible across years. The estimations in this paper are carried out using
machinery and equipment investment.

For the purpose of this paper, the two main drawbacks of the survey are that it
does not gather information on the firm credit sources. The survey does not gather
balance sheet information either, which forces us to compute a proxy for the firm’s
profits.

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 2000, 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.

B. Measuring informality

Measuring the extent of informality in a sector is an inherently difficult task, mainly
due to misreporting biases. There are also different forms of informality. On the

TThe threshold is updated following local inflation. In 1997, the threshold was 10 million 1996 pesos (roughly 1.2
million 1996 US dollars).
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one hand, an economy can have unregistered firms, which do not report any type
of activity to the tax authorities. On the other hand, there can be registered firms
that only report part of their activities to the authorities. In this paper, since we are
interested in studying the effect of unfair competition on investment, we are interested
in any type of underreporting, regardless of the registration status of the firm.

Given the lack of datasets gathering information on firm formality in Uruguay,
most of the literature on this subject has focused on employment informality, which
can be measured from household surveys. Clearly, employment informality and
firm informality are different concepts. Many formally registered firms can hire
workers informally or fail to declare their full compensation. Similarly, firms with
formal workers might fail to declare part of the revenues to the authorities. Despite
these differences, one would expect employment informality and firm informality
to be highly correlated, as tax authorities could detect inconsistencies between
output and employment levels. We therefore decide to use employment informality
in a sector as a proxy for informality in that same sector.

In this paper, we use three measures of sector level informality, based on
commonly used definitions of employment informality. According to local regulations,
all workers must pay social security taxes; they also have rights to a salary bonus
called “aguinaldo” and to have health coverage of a private HMO.? Based on these
regulations, we create three measures of informality, which we call social security,
aguinaldo and health-rights. The health-rights measure can be constructed for all
the years for which we have firm-level data, but the other two measures can only
be constructed from 2001 onwards.

Using data from Household Surveys, we follow a two-step procedure to create
the sector level measures of informality. First, we classify every worker in the
sample as informal according to the social security measure if he or she does not
pay social security taxes. A similar procedure is followed for the aguinaldo and
health-rights measures, classifying workers as informal if they do not receive an
aguinaldo or do not have coverage of a private HMO, respectively. Second, we
construct the sector-level variables by calculating the proportion of informal workers
in different economic sectors and years. These proportions are calculated only for
workers that are 14 years of age or older. Sectors with less than 50 workers in the
sample are dropped, due to representativeness concerns.

It is important to highlight that these variables are likely to suffer from some

8 An “aguinaldo” is a thirteenth salary that Uruguayan formal workers are entitled to by law. Half of this extra salary

is paid in June and the other half is paid in December.
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misclassifications. In particular, the social security and, to a lesser extent, the
aguinaldo measures are likely to suffer from an underreporting problem because
people might be afraid or uncomfortable reporting information about their own
situation that they know is not in accordance with the law. This is less of a concern
for health coverage, since the question appears in a section of the survey not related
to the income or work sections. On the other hand, this measure fails to capture
those informal workers that pay their HMOs themselves. Despite the drawbacks
just mentioned, all three measures of informality are highly correlated, presenting
correlations among themselves above 0.9.

C. Bank credit

To study how credit availability affects investment levels, we focus on banking
credit, as it is the most important source of external funding for firms in Uruguay
(see for instance Munyo, 2005). As mentioned above, the firm-level dataset used
in this paper does not have information on either credit used or on credit sources
available to firms. But even if those data were available, their usefulness would
probably be limited due to an endogeneity problem.

The data on credit to the private sector are produced by the Superintendency of
Financial Services, which is part of the Central Bank. The credit measure includes
the stock of credit provided by private and public banks. The data are published as
a time series with monthly observations. Given that for all the other data we have
annual information, we construct our measure of credit in a given year as the annual
average of the monthly stocks.

II1. An overview of the Uruguayan economy and descriptive results
A. Investment, credit and informality over the business cycle

The rates of both investment and informality have varied significantly in Uruguay
in the period covered by the dataset. This is mainly explained by the severe economic
crisis that hit the country in mid-2002 and the rapid recovery observed in the
aftermath of the crisis. The Uruguayan crisis is closely linked to a crisis experienced
afew months earlier by Argentina, a neighboring country. The Uruguayan Government
was forced to let the currency experience a large depreciation and to restructure its
sovereign debt. During the year of the crisis, Uruguayan GDP fell by 7.7 percent
and grew by a mere 0.8 percent in 2003. This, added to the 7.5 percent contraction
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experienced during the 1999-2001 recession, implied that at the end of 2003 the
Uruguayan economy was 14 percent smaller than it was in 1998. After the crisis,
the Uruguayan economic entered a period of rapid expansion, with an average
growth rate of 6 percent between 2004 and 2008.

This economic dynamic led to movements in unemployment and informality.
The unemployment rate, which averaged 9.9 in December 1998, climbed to 19.4
percent in March 2003. Once the economic recovery started, the unemployment
rate started to fall, reaching 7 percent by the end of 2008. Employment informality
followed a similar trajectory (see Figure 1), although it continued to increase for
an extra year after unemployment peaked. The fall in informality was particularly
rapid starting in 2006.

The loss of deposits during the crisis led banks to cut down on credit. In 2002
the stock of dollar-denominated credit (which accounted for about two-thirds of
total credit) dropped by 16.1 percent. The stock of dollar credit continued falling
until October 2006, and as of October 2011 it had still not returned to its pre-crisis
peak (see Figure 2, left panel). Meanwhile, the stock of peso-denominated credit
dropped by 12.8 percent in 2002 and continued falling until February 2005, only
returning to its pre-crisis peak in December 2007. Despite the recovery, credit growth
tended to fall behind growth in activity. Credit to GDP fell every year between 2002
and 2007, and by the end of 2010 the ratio of credit to GDP stood at barely one
third of its pre-crisis level (see Figure 2, right panel).

Figure 1. Employment informality in Uruguay
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The economic crisis also had a sizeable impact on the performance of firms.
Figure 3 below shows the evolution of gross value of production (GVP), gross value
added (GVA) and profits® as a share of the median firm’s capital stock. We present
the figure for all firms as well as for firms that are present in every year in the
sample. The evidence suggests that returns on the capital invested in the firm
decreased substantially during the period of the economic recession and economic
crisis. After the crisis, these indicators started improving, but they did not reach
pre-crisis levels.

Figure 2. Credit evolution
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Figure 3. Firm performance (medians)
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A similar trajectory can be observed for investments. The overall investment
rate, defined as the ratio of investments to capital stock, experienced a large drop
during the recession and crisis (see Figure 4). This fall is in part due to the fact that
a lower proportion of firms were undertaking investments (see Figure 5). While 82
percent of firms undertook some kind of investment in 1998, that ratio had dropped
to 62 percent in 2002. After the crisis the investment recovered, with 90 percent of
firms undertaking some kind of investment in 2008. However, the average investment
rate did not reach the levels observed in 1998.

Figure 4. Investment rates
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Figure 5. Percentage of firms undertaking investments
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B. Industry variation

To explore the effect of informality on investment, we exploit not only the time
dimension but also differences across sectors. In regard to informality in Uruguay,
it varies widely across sectors (see Table Al in the Online Appendix). While in
some sectors informality is almost nonexistent (e.g., manufacturing of vehicles),
in others informality is very high (e.g., retail, furniture). The reaction of informality
to the economic crisis also varied considerably across sectors. While in most sectors
informality spiked during the crisis, and then fell in the recovery, the size of the
spike varied considerably. In a few sectors informality did not show a spike (e.g.,
textiles, supporting transport activities).

Investment also varied considerably across sectors (see Table A2 in the Online
Appendix). In some sectors the median investment rates of firms was low across
years (e.g., education). In others, the median investment rate was relatively high
(e.g., tanning). As in the case of informality, the reaction of the median investment
rate during the economic crisis differed widely over sectors. For some sectors the
median investment fell sharply (e.g., wholesale) while in others the median investment
rate actually increased (e.g., motor vehicles).

Interestingly, the informality in a sector and the median investment rate seem
to be correlated. Table 1 shows the results of projecting the median investment rate
on industry dummies and sector informality, introduced one at a time. Sectors with
lower informality tend to present higher median investments ratios. The correlation
is also present in differences. That is to say, sectors that experienced increases in
informality also tended to experience a drop in the median investment rate. Clearly,
these correlations do not imply causation, as negative sectoral shocks can lead to
simultaneous drops in formality and investment. The following section studies the
link between sectoral formality and investment more carefully.

Table 1. Correlations between formality and median investment rates

In levels In differences
Coefficient Std. error p-value Coefficient Std. error p-value
Health-Rights 0.08 0.04 0.05 0.06 0.03 0.06
Aguinaldo 0.18 0.03 0.00 0.11 0.03 0.00
Social Security 0.14 0.04 0.00 0.08 0.03 0.00

Note: Projections of the median investment rates (in levels and differences) on industry dummies and sector informality introduced
one at a time.
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IV. Methodology

To test whether the extent of informality in a sector affects the firm’s investment
decision, we follow a methodology that has already an established tradition based
on the seminal contribution by Fazzari et al. (1988). The basic idea is to test whether,
besides fundamentals, other variables that proxy for sector informality affect firm’s
investment decisions.

This model assumes that firms have perfect access to capital markets. If this is
not the case, other variables measuring the extent of access to finance will also
explain levels of firms’ investments. The model establishes that the growth rate of
capital depends on past capital growth, the growth rate of output, the error correction
term between output and capital, and the user cost of capital (see the Online Appendix
for details). To account for the possibility of credit constraints, we follow the literature
and extend the basic model (equation A8 in the Online Appendix), allowing the
firm’s own resources to explain investments. In particular, we allow investment to
depend on previous profits (7T;,), so that

Ak, =0, + (71 - I)Akn—l + ﬁOAyit + (ﬁl-ﬁo Ay, + (72 +Y, - 1)[kit—2 Vi ] +

=
+ z(ptn-lj +hil °

J=t-1

)]

where £, is the log of the physical capital, y, is the log of output and 4, captures
idiosyncratic differences in total factor productivity and user cost of capital. Positive
values of @, are interpreted as evidence of financial constraints.

In the estimation of equation (1) we include year dummies and control for
unobserved firm heterogeneity, which should capture part of the variation in the
user cost of capital. The dependent variable (difference of the log of capital) Ak;, is

proxied by the ratio of investment to capital —"— as is commonly used in the
it—1

empirical investment literature. Since this is a growth rate normalized by previous

capital stock, the past profit term is also introduced as a ratio of profit over capital,

nit—l

. Finally, we extend equation (1) to allow for sector formality to affect
ir=2
investment. We include the sector level formality both alone and interacted with
firms’ previous profits, our proxy for credit constraints.
With the modifications mentioned above, the error-correction specification

equations estimated are variations of:
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I I
K” =0, +(}/1 - 1) — +ﬂ0Ayit + (ﬁl - ﬁo AY,_, +(J/2 +Y, - 1)[kit—2 _yn-z]"'
ir—1 it=2 (2)
s s
o, 2, f @ f, =4,
?, K., 0.1+ 051, K., un

where 1, =, +d, +¢,.

The equations above cannot be estimated by OLS since the dependent variable
and some of the explanatory variables are simultaneously determined. Equation (2)
is a linear dynamic panel data model with one lag of the dependent variable as a
covariate. It contains unobserved panel-level effects that by construction are correlated
with the lagged dependent variables, making OLS estimators inconsistent.

In panel data, we usually can deal with unobserved heterogeneity by applying
a within transformation (demeaning) in one-way fixed effects models. Taking the
first difference is also a common approach to eliminate unobserved heterogeneity
in the family of estimators developed for dynamic panel data (DPD) like equation
(2). Nickell (1981) shows that a difficulty arises in the estimation of one-way fixed
effects model in the context of a DPD model because the within (demeaning)
estimation creates a correlation between the regressors and the error term. The bias
is not due to an autocorrelated error term. Even if the error process is independent
and identically distributed the problem remains. One-way random effects model
are also affected by the same problem.

Anderson and Hsiao (1981) propose a possible solution to this problem. Taking
first differences of the original model, constant terms and the individual effects can
be removed. Correlation between the differenced lagged dependent variable and
the disturbance term remains but it is possible to obtain instruments for the lagged
dependent variable from the second and third lags of that variable (this estimator
is implemented in Stata with the command xtivreg, fd)

One step further, the Arellano and Bond (1991) approach is based on the idea
that the previous instruments do not exploit all of the sample information available
(potential orthogonality conditions). Therefore, in a GMM context, it is possible to
have more efficient estimates of the dynamic panel data model. The procedure
(called the difference estimator) relies on the idea that internal lagged variables, if
they are not correlated with future error terms, can be used as instruments. This
estimator is also implemented in Stata either through the xtabond or xtabond2
commands. A potential weakness in the Arellano—-Bond DPD estimator was revealed
by Arellano and Bover (1995) and Blundell and Bond (1998). Blundell and Bond
(1998) point that this GMM estimator might be unreliable and biased in small
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samples. In particular, this problem arises when there is high persistence in the
explanatory variables —as is likely the case in this paper— because the lagged levels
would be weak instruments of the first differences. Therefore, they propose a
modification of the estimator that includes lagged levels as well as lagged differences.
This expanded estimator is commonly termed System GMM and is available in
Stata in the xtdpdsys command. We follow this estimation alternative.

V. Results

Tables 2 and 3 show the results from the estimation of various versions of the error-
correction representation of machinery investment. We present a Sargan test whose
null hypothesis is that the overidentifying restrictions are valid. When the idiosyncratic
errors are i.i.d., the first differenced errors must present first order serial correlations
but not second order correlation. The reported p-values for these tests support the
different specifications.

Column A1 of Table 2 presents the basic error-correction specification. As expected,
there is a positive correlation between current and past investment and between current
and past output growth. This suggests that firms whose sales are growing invest more.
The negative sign of the error correction term suggest that short-run deviations from
the optimal capital to output ratio are adjusted in the longer run.

Before extending the model to test for financial restrictions in column A2 we
include credit growth in the whole economy. Our data does not have information
on firm’s credit; which in any case would be endogenous to the investment decision.
Given the size of firms, credit growth for the private sector of the whole economy
can reasonably be considered exogenous to the firm’s investment decision. The
0.420 estimated coefficient suggests that a one point increase in credit to the private
sector translates into about a half percentage point increase in the rate of investment.

Columns B1 and B2 augment both previous error-correction representations
with past profits. The statistically significant positive coefficient suggests that firms
suffer from financial restrictions.

Given the large literature on financial constraints the original contribution of
this paper lies around the effect of informality on investment, and more specifically
on potential indirect channels that may run through either “informality externalities”,
whereby informality may affect the degree of competition faced by formal firms,
or through information flows that may be sector-specific and may affect lenders
decisions to extend loans to firms. In Table 3 we present our main results on the
interaction of formality, credit and investment.
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Table 2. The error-correction investment model

(A1) (A2) (B1) (B2)
Lag investment rate 0.0308** 0.0310** 0.0301** 0.0298**
[0.015] [0.015] [0.015] [0.015]
Output growth 0.0590*** 0.0554*** 0.0600*** 0.0568***
[0.020] [0.020] [0.020] [0.020]
Lag output growth 0.103*** 0.0968*** 0.0989*** 0.0942***
[0.023] [0.023] [0.023] [0.023]
Error correction term -0.0693*** -0.0617** -0.0667** -0.0605**
[0.026] [0.027] [0.026] [0.027]
Credit growth 0.420* 0.398*
[0.24] [0.24]
Lag profit 0.00199* 0.00185*
[0.0011] [0.0011]
Time dummies Yes Yes Yes Yes
Observations 11030 11030 11019 11019
Number of firms 2022 2022 2021 2021
Sargan (p-value) 0.155 0.138 0.166 0.141
arl (p-value) 0.000 0.000 0.000 0.000
ar2 (p-value) 0.182 0.263 0.196 0.2686

Note: Dynamic panel data estimations corresponding to system GMM and implemented using Stata xtdpdsys command. Standard
errors in brackets *** p<0.01, ** p<0.05, * p<0.1

Regarding the effect of sector-level informality on individual firms’ investment,
we fail to find a direct effect on investment (columns A, B and C). Nevertheless,
our results suggest an indirect effect since the interaction term (columns D, E and
F) between sector formality and past profits is statistically significant. The coefficient
of past profit is positive and statistically significant. This coefficient alone suggests
that firms that had larger profits in the past tend to make larger investments. This
use of generated cash flows is interpreted as evidence of financial restrictions.
The interaction terms with sector formality has a negative sign. This suggests that
the financial restrictions of firms are lower in more formal sectors than in more
informal sectors. Our results also suggest that firms in sectors with full formality
(formality =100 percent) do not experience financial restrictions at all. This follows
form the estimated coefficient for the interaction being of about the same size (or
larger) in absolute value than the coefficient for lagged profits. Figure 6 presents
the marginal effects in graphical form. The confidence intervals for the three
estimations suggest that credit constraints are not statistically significant for
formality levels above 50%.



JOURNAL OF APPLIED EcONOMICS

368

1°0>0 & ‘G0'0>0 s ‘T0'0> s SIONORIQ Ul SIONS PiEPULIS

‘puewwod skspdpix e1els guisn pajusua|dwl pue JIND WelsAs 0} Suipuodseliod suonewnss eep jaued ojweukq 910N

161°0 GST'0 v12°0 9€T'0 8ET'0 881°0 (enjen-d) gie
0000 0000 0000 0000 0000 0000 (enjen-d) TJe
8510 891°0 0ST'0 2910 zLT0 6ET°0 (enjea-d) uegies
6567 66T 1202 0967 09671 et Swl 4O JequInN
L¥06 1¥06 61017 7506 7506 0€0T7T suonenissqo
SOA SOA SOA SOA SOA SOA sajwwnp awi|
[220070] [cL00°0] (720001
*8710°0 +CC10°0 #+CGT0°0- Ayrewiod 4 oid geq
[zs000] [¥¥00°01 [¥¥00°0l
++GT1T0°0 ++G6800°0 ++90T0°0 woud Seq
[81°0] [91°0l 10l [81°0l [oT°0] [¥1°0]
91100 124X} 20z00°0 1990°0 LT1°0 6€10°0- Aiewiod
logool logool [9z00] (62001 (62001 l9zo0l
*0750°0- +GESO'0- #+8590°0- #+0090°0" #+88G0°0" ++%G690°0- W8} U0J}08.100 10413
(5200l [S20°0] [ezo0l (6200l (5200l [ezool
+x%8CL0°0 ##x0€L0°0 ##x1860°0 #%%88L0°0 #xx18L0°0 ++x€01°0 yamoig ndino geq
(1200l [czool lozo0l (12001 (1200l lozool
xL6€0°0 +G6€0°0 #xx7090°0 +16€0°0 +G8E0°0 ##%06G0°0 YImo48 IncnQ
(91001 [910°0] [g10°0] [910°0] (91001 [s10°0!
++48770°0 #xx1G10°0 ++80€0°0 +xx9CY0°0 ++x0EV0°0 ++80€0°0 alel Juawisanul §e7
() @) (@ () (a) (v)
095700 opjeuingy Yy eaH 095700 opjeungy eaH

fjewao) y)M [3poL JUSWISAAUI UOID81I00-10113 3] “€ 3|qeL



CREDIT CONSTRAINTS, SECTOR INFORMALITY AND FIRM INVESTMENTS 369

Figure 6. Financial restrictions by formality level (marginal effect and confidence intervals)
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VI. Conclusions

Previous research on Latin American countries has shown that formality and credit
availability are positively correlated. It has also pointed to the existence of financial
restrictions for firm investment. Sectors with greater formality are sectors that have
greater access to credit from the banking system, but this not necessarily translates
into investment decisions. In this paper, we study whether sector formality and
credit constraints affect a firm’s investment decision. Our results for the effects of
credit constraints on investment are in line with previous research for Uruguay,
which suggests that Uruguayan firms’ external financial sources are scarce. We find
that increases in credit to the private sector translate into increases in the investment
rate. We also find that firms need to generate internal funds in order to finance their
investment projects, which the literature on investment equations usually interprets
as a financial constraint for firm growth.

Our results on informality suggest that sector level informality does not have a
direct effect on firm’s investments but we do find it has an indirect impact through
the credit channel. The reduction in investment produced by financial restrictions
is larger for firms operating in sectors with larger informality. This could be the
result of asymmetric information between firms and the banking system. Banks
have a noisy signal of each firm’s behavior but a better view of the sector as a whole.
Banks do not know how formal the firm really is. Banks only know what is being
reported to them. How much activity (if any) a specific firm has underground is not
known by the bank. On the other hand, data at the sector level may be clearer. Take
for instance a construction firm. Has the firm all its workers properly registered?
Is the entire firm’s operation properly declared to the government institutions? The
bank is likely to have a better idea of what is going on with the construction sector
as a whole (growing or not, percentage going underground, etc). Therefore, banks
may update the firm’s signal with what they know about the sector and affect
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negatively formal firms in more informal sectors. We believe this negative spillover
is another negative effect of informality not previous mentioned in the literature.

Finally, we acknowledge a limitation of our work. Although employment
informality is likely a good proxy of firm informality they are not the same. For
example, an increase in the level of employment informality does not necessarily
need to be concomitant with an increase in the level of informality among firms. It
could be that the number of informal (unregistered) firms does not increase while
the share of hired informal workers goes up.
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