On the Aggregate Implications of Removing
Barriers to Formality

Catalina Granda and Franz Hamann

This article examines the aggregate implications of several policies aimed at removing barriers to
formality. To this end, we build a dynamic equilibrium model in which heterogeneous agents choose
to work for a wage or operate a technology in the formal or informal sector, based on the costs and
benefits associated with these occupational choices. Formality entails compliance with taxes, a mini-
mum wage scheme, and firm operation costs but has a productivity advantage stemming from access
to external finance and legal enforcement mechanisms. Informal activities avoid taxes and regulations
without detection or punishment. The simulation results suggest that eliminating formal operation
fees leads to firm formalization, earnings redistribution, and increases in total factor productivity and
welfare. In addition, eliminating the income tax reduces labor informality. These two policies, taken
together, generate full formalization and gains in redistribution, efficiency, and welfare that are even
greater than when all the barriers to formality are jointly removed. In contrast, eliminating the mini-
mum wage has strong adverse effects on labor formalization and little impact on productivity. Elimi-
nating the payroll tax leaves the occupational composition nearly unchanged and productivity and
welfare as well. (JEL E26, H20, J30, L26, O17)
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1 INTRODUCTION

An extensive phenomenon worldwide, but especially in developing economies, is the
existence of large informal sectors. Indeed, Schneider, Buehn, and Montenegro (2010) report
average sizes of over 40 percent of gross domestic product (GDP) for Sub-Saharan Africa,
Latin America, and the Caribbean, which contrast with about 17 percent in high-income
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firms and workers often operate in the informal sector to avoid cumbersome regulations and
taxation, there are costs—such as lack of access to the judicial and legal system and to financial
markets (including insurance against retirement income risk and other risks)—that are likely
to exert a negative influence on productivity, growth, and welfare.

In view of the potential advantages of overcoming the informal sector, this article develops
a framework to quantitatively examine the macroeconomic implications of several policies
aimed at removing barriers to formality. To this end, we build a dynamic equilibrium model
wherein heterogeneous agents choose whether to operate in the formal sector or the informal
sector. These decisions result from analyzing the costs and benefits associated with such occu-
pational choices and take into account a variety of policies. Thus, individuals in the formal
sector must comply with taxes, a minimum wage, and firm operation costs but also have a
productivity advantage stemming from access to external finance and legal contract enforce-
ment mechanisms. Individuals in the informal sector avoid taxes and regulations without
being audited and punished.

In the model, there are financial market imperfections that result in agents’ inability to
insure against idiosyncratic uncertainty, thus inducing them to save for precautionary reasons.
This behavior is consistent with evidence from developing countries suggesting that buffering
unexpected events seems to be the main motivation for saving among low- and middle-income
individuals. In particular, using data from the Colombian Longitudinal Survey (henceforth
ELCA),! we find this to be the most important motive irrespective of the occupation and/or
sector of operation.2 Moreover, according to Figure 1, individuals employed in the informal
sector save more for precautionary reasons than those employed in the formal sector.?
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The model is calibrated to match important aspects of the Colombian microdata, as this
developing country is highly regulated (considering both labor and entry regulations), with
extensive informality at the firm level and in the labor market.? This procedure allows us to
assess the impact of a broad array of highly debated formalization policies on the economy’s
extent of informality, productivity, and welfare. Specifically, the policies considered involve
eliminating labor taxation (i.e., payroll and income), fixed costs of formal operation, and the
minimum wage.

The simulation results suggest that eliminating both the income tax and the fixed costs of
formal operation substantially improves the occupational composition. Indeed, eliminating
the fixed costs of formal operation leads to firm formalization, earnings redistribution, and
increases in aggregate efficiency and welfare. In turn, reducing the income tax rate to zero is
an extremely effective policy for promoting labor formality, but it is inconsequential for
earnings concentration and productivity. These two policies, taken together, generate full
formalization and gains in redistribution and efficiency that are even greater than when all
the barriers to formality are jointly removed.

In contrast, eliminating the payroll tax and the minimum wage is not beneficial for over-
coming the informal sector and improving aggregate efficiency. With no payroll tax, both
labor and firm informality remain nearly unchanged, as do productivity and welfare. Further,
eliminating the minimum wage has strong adverse effects on the formal sector and little impact
on efliciency. These results can be rationalized by the insurance role that a nonbinding mini-
mum wage plays in our model, which mitigates financial incompleteness for low-productivity
individuals who work in the formal sector.

Some of the policies considered in this article have been widely analyzed at an empirical
level. Indeed, a number of studies have shown that high nonwage costs and wage inflexibility
associated with the minimum wage discourage formal employment and lead to high informal
employment rates (see, for instance, Bell, 1997; Kugler and Kugler, 2009; and Mondragén-
Vélez, Pefia, and Wills, 2010). Further, the literature on entry regulation and formalization
of microenterprises in developing countries suggests that reforms intended to simplify busi-
ness registration in the past decades have resulted in modest increases in the number of formal
firms (see Bruhn and McKenzie, 2014, and the references therein).

Theoretically, this article is related to a strand of the literature that analyzes the aggregate
effects of different formalization policies in developing countries. In a recent study, Ulyssea
(2018) develops an equilibrium model wherein formal firms face fixed costs of registration
and comply with revenue and labor taxes, yet they may avoid the latter by hiring informal
workers. Informal firms in turn are able to evade all taxes and regulations, but they face a
detection cost. The author uses the model to conduct counterfactual analyses of several policies
toward informality, considering two experiments of interest: (i) reducing formal sector entry
costs and (ii) a payroll tax cut. These experiments show that firm and labor informality need
not move in the same direction as a result of policy changes. In particular, he finds that lower-
ing registration costs is not effective in reducing labor informality and that lowering the pay-
roll tax reduces the number of informal firms only slightly. Overall, his findings suggest that
fewer informal firms and workers are not necessarily associated with higher output, total factor
productivity (TFP), or welfare.
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Furthermore, Ulyssea (2010) examines the role of labor market institutions and entry
regulations in the size of the informal sector and in overall labor market performance. To
that end, he develops a two-sector matching model that incorporates the main features of
developing countries’ labor and entry regulations. The simulation results indicate that reduc-
ing payroll taxes and increasing unemployment benefits are not effective policies for reducing
informality and improving labor market indicators. In contrast, lowering the costs of entry
into the formal sector significantly reduces the size of the informal sector and substantially
improves employment composition. The author concludes that the best option for decreasing
informality and improving labor market performance and welfare would be to reduce the
formal sector’s entry costs, instead of intensifying punishment and auditing informal activities.

Moreover, this article is related to a number of recent studies that quantitatively examine
the impact on economic development of financial market imperfections and costs of creating
and operating formal sector firms. D’Erasmo and Moscoso Boedo (2012) propose a general
equilibrium model of firm dynamics, finding that countries with low degrees of debt enforce-
ment and high costs of formality are characterized by low allocative efficiency and a large share
of output produced by low-productivity informal firms. Somewhat similarly, Antunes and
Cavalcanti (2007) construct a model with three occupational choices (worker, formal entre-
preneur, or informal entrepreneur) and inequality in wealth and entrepreneurial ideas to assess
how much of the cross-country variation in the size of the informal sector and per capita income
can be attributed to entry barriers and limited enforcement of financial contracts. These authors
find, among other results, that contract enforcement and regulation costs interact in nonlinear
ways and cannot account for much of the output differences across countries.

In the same vein, Lopez-Martin (2019) builds a model of entrepreneurship with the same
three occupational choices and financial frictions to evaluate the impact of several formaliza-
tion policies. His findings suggest that eliminating registration costs has modest effects but
that improving access to credit is key to reducing the informal sector size and increasing aggre-
gate TFP and output per worker. Lastly, Araujo and Rodrigues (2016) analyze the role of taxa-
tion and credit constraints on formalization, aggregate efficiency, and income distribution.
These authors find that, taken together, the distortions included in their model are able to
generate substantial inefficiency and inequality. Further, while the efficiency implications of
removing these distortions largely come from borrowing constraints, they find that tax rates
are the main driver behind inequality reductions.

The article is organized as follows. The main aspects of the model economy are described
in Section 2, whereas an assessment of its quantitative performance is left to Section 3. In
Section 4, we examine how the informal sector and several macroeconomic aggregates behave
in the face of changes in the policy parameters mentioned above. Section 5 concludes.

2 THE MODEL

We propose a model of occupational choice featuring taxation, wage rigidities, and fixed
costs of formal operation. The model economy is small and open and financial markets are
incomplete, but individuals use a risk-free asset to insure against idiosyncratic uncertainty.
Our analysis focuses on the stationary equilibrium.
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The economy is populated by a continuum of infinitely lived individuals who are hetero-
geneous with respect to their productivity z, their occupation o, and their wealth a. While the
latter two are chosen endogenously by forward-looking decisions, the former is an exogenous
stochastic process that evolves over time according to the Markov transition probabilities
p(z’,z)=Pr(z,, | 2, ). Depending on an individual’s occupation, z can be regarded as entre-
preneurial ability or units of labor efficiency.

In each period, individuals choose whether to work for a wage or to operate a business in
one of two sectors: a formal sector encompassing all production produced strictly following
all regulations in place and an informal sector encompassing all production unreported to the
tax authorities and conducted with workers not hired under a regular contract. Their choices
are based on the comparative advantages associated with each occupational status as described
below.

Specifically, at the beginning of each period, individuals are either entrepreneurs or workers
in either the formal or informal sector,

0c0= JLformal entrepreneur, informal entrepreneur, formal worker, informal worker},

and hold some level of a risk-free asset,ae A = {ao <ag,<...<a, }, such that their asset choices
are bounded by the no-borrowing constraint a, > 0.

2.1 Technology and Preferences

Individuals discount their future utility using the discount factor 8 €(0,1). Their problem
is to maximize lifetime utility as described by

U=E,> B'u(ct),
t=0
where per-period utility exhibits constant relative risk aversion:

1-o
u(e,)=——1,
1-o
To this end, individuals face two types of decisions: a static one, whereby entrepreneurs choose
the optimal factor demands, and a dynamic one, which involves an agent’s occupation 0" and
asset holdings a’ next period.

As for the static decision, an entrepreneur with ability z uses labor to produce a homoge-
neous consumption good. At the beginning of each period, the entrepreneur operates the
technology f*(-) in either of the two sectors, s = {f,i}. The entrepreneur’s production technology
is of the form

f’ (zt ;) ) =zZ (nf )# ,
where 7, is the level of labor used in period t and Z° is a sector-specific productivity parameter
such that Z/> 1 and Z' = 1. Further, it is assumed that 0 < g < 1, meaning that production

exhibits decreasing returns to scale. Total production is defined as y," =3, y; .
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This specification of production technologies implies that formal sector firms enjoy a
productivity advantage relative to informal sector firms. Such an advantage constitutes an
incentive for entrepreneurs to operate formally and can be thought of as stemming from the
ability to engage in legal contracts and access infrastructure facilities and financial markets,
among others (Perry et al., 2007; Dabla-Norris, Gradstein, and Inchauste, 2008).

2.2 Individual’s Problem

The incentives individuals face depend on whether they decide to remain as workers in
either of the two sectors or switch and become a formal entrepreneur. In particular, if an
individual chooses to become a formal entrepreneur, he must pay a creation cost for his
business #, which is denominated in units of the consumption good.

Also, a formal entrepreneur hires each labor unit at a wage w” and pays constant tax rates
on profits, 7° = 0, and payroll, 7/ > 0. An entrepreneur operating in the informal sector, in
contrast, must pay a wage per unit of labor of w’ and pays no taxes (7°= 7, = 0).

Likewise, an individual who decides to be a formal worker earns a wage w/ = max{w . wz},

min’
the maximum wage between the minimum wage and a labor efficiency wage, and pays a
fixed tax rate on labor income 77 > 0. If the individual instead chooses to work informally,
the individual is paid the wage w’' = wz and charged no taxes.

There are no switching costs on labor supply. Moreover, irrespective of their sector of
operation, entrepreneurs choosing to liquidate their formal businesses and move to another
occupation face no exit costs. The government cannot distinguish an individual’s occupation,
and hence informal activities are neither monitored nor punished. All revenue collected from
taxes and operation costs is used for unproductive activities.

Accordingly, an individual’s earnings depend on the individual’s current occupation and

can be summarized in the following reward function’:

(I—Tc)n'f(z), o= formal entrepreneur

7' (2), o=informal entrepreneur
r(z,0)=

>

(1 -7’ )wf , o= formal worker

w', o =informal worker
where the indirect profit function from running a business in sector s, 7°, is defined as
’ (z;ws ) = max{fs (z,ns)—(1+ T )wsns}
ns

and the associated labor demands are n(z;w*) with #° > 0.
Thus, the recursive representation of an individual’s problem is given by the following
Bellman equation:
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¢20,a’eA,0’eO

(1 0T L {u(c)+ﬁgp(z’:Z)V(z’,a’,o')}

subjectto  c+a’=r(z,0)+Ra-nl_,
a=0,

where1_, is an indicator variable that equals 1 if an individual starts or continues operating
a formal enterprise and zero otherwise. Note that R is the gross rate of return on assets.

The value function v is defined on three state variables: productivity, z € Z; net wealth,

a e A;and occupation, o € O. The decision variables are current consumption, ¢, and net asset
holdings and occupation next period, a’ € A and 0" € O, respectively. Letting w be the vector
of state variables, w = (z,4,0), the optimal policy function for the decision variables can be
denoted by x(w) = {c(w),a'(w), 0’ (w)}. Accordingly, the controlled-state process of the just-
described dynamic program is a Markov chain with transition probability matrix P and
ergodic distribution h.

This framework implies that individuals save to smooth consumption. Note that earnings
from all occupations are stochastic, but likely more so for informal workers and (both formal
and informal) entrepreneurs. In this sense, labor market rigidities secure flat income flows
and determine how many workers join the formal sector, in turn affecting how many join the
informal sector. Put differently, for workers in the formal sector, the minimum wage policy
provides insurance from the downside risk of stochastic productivity associated with entre-
preneurship and informality. Such is the main benefit for formal workers, even though infor-
mal workers may earn more.

2.3 Equilibrium

Notice that the solution to the discrete dynamic program described above depends on
the equilibrium values of the formal and informal wages (w/,w'). In this regard, the minimum
wage implies a lower bound on wages earned by workers in the formal sector. Thus, there is
an individual productivity threshold below which lower-productivity workers earn a higher
wage than they would have earned in the absence of the minimum wage. Since workers can
move freely across sectors, however, formal and informal wages are determined endogenously
by the mass of individuals willing to work in either sector at wages w” and w', respectively,
relative to the labor demand by formal and informal entrepreneurs at those wages. To sum
up, whereas W, is taken as a parameter, w' and w/ constitute an equilibrium outcome.

Let O; and O, be the sets of agents who optimally choose to be in the formal or informal
sector, respectively. A stationary equilibrium for this economy consists of an invariant distri-
bution h of the state variables w; a set of policy functions x(w); and labor decisions by entre-
preneurs {n°(z)} such that, given wages (w’/,w'), tax rates (75, ",77), and the cost of creating a
formal firm 7,

o individuals solve their optimization problem, the Bellman equation (1);
o the distribution £ is stationary: h="P’h; and
o both the formal and informal labor markets clear.
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Note that the capital market does not necessarily clear. Excess capital supply is exported
abroad, with no effect on the interest rate, in this small open economy.

3 QUANTITATIVE PERFORMANCE
3.1 Calibration

The model is calibrated to be consistent with a number of features of the Colombian econ-
omy. To this end, we divide the parameter vector into two groups. The first group includes pref-
erence parameters that are difficult to identify using our data and to which we assign values that
are common in the dynamic general equilibrium literature. Accordingly, the period is set to
one year so that the discount factor f3 is equal to 0.972; also, the risk aversion coeflicient o is set
to 2. These two values are within the ranges reported in studies of emerging market economies.?

Furthermore, the first group takes into account the labor share, so we set ¢ to 0.06 for both
the formal and informal sectors. This parameter value is also standard in the literature. More-
over, the real interest rate is set to 2.5 percent, a value close to the average ex-post consumer
price index deflated yield on 3-month U.S. Treasury bills for the 1955-2014 period. This figure
is 0.77 percent plus 158 basis points, the latter being the average Colombian emerging markets
bond index (EMBI) spread for 2013.

Moving to the policy parameters, we assign both the labor income tax rate 7’ and the
payroll tax rate Tfy in the formal sector a value of 0.15. Also, for our benchmark calibration,
we set the tax rate on profits equal to zero. The first two parameter values are low relative to
the actual burden of taxation in Colombia and other Latin American countries (see Granda
and Hamann, 2015, and Ulyssea, 2018), and their choice is arbitrary. We perform experiments
changing these tax rates in a subsequent section.

The second group of parameters comprises the per-period fixed costs of formal operation
1, the minimum wage w,, , the formal sector productivity advantage Z/, and two parameters
that characterize the variance and persistence of individual productivity.? These parameters
are calibrated jointly to replicate the patterns of cross-sectoral occupations and earnings
inequality computed for 2013 from two different data sources: the ELCA survey mentioned
above and the National Household Survey (GEIH, for its initials in Spanish).1? Specifically,
the moments targeted are as follows:

(i) the share of entrepreneurs;

(ii) the share of informal entrepreneurs;

(iii) the share of informal workers;

(iv) the ratio of the minimum wage to median earnings; and
(v) the bottom 40 percent of the earnings distribution.

Note that by targeting the first three moments, we can also match their complements: the
share of workers and the shares of both formal entrepreneurs and workers.

Table 1 summarizes the calibration strategy for all parameters. The calibrated value of
the formal sector’s fixed cost of operation # is 0.12, somewhat low compared with that found
in cross-country studies. In particular, the World Bank’s (various years) Doing Business project
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Table 1

Summary of Calibrated Parameters

Parameter Value Description Source
B 0.972 Discount factor
o 2.000 Risk aversion coefficient DYT‘a’.“'C g'eneral
equilibrium literature
U 0.600 Labor share
R 1.025 Real interest rate 3-month U.S. T-bills + EMBI 2013
7 0.150 Payroll tax rate )
Arbitrary

124 0.150 Labor income tax rate
n 0.120 Fixed costs of formal operation

Wi 0.067 Minimum wage
z' 1.300 Formal productivity advantage

o Joint calibration
" 0500 Standard deviation
z ’ of individual productivity

P, 0.900 Persistence of individual productivity

reports an average cost of registering a business in Colombia during the 2004-14 period of
16.5 percent of per capita income.

In contrast, the values of the parameters that characterize the process for individual pro-
ductivity are relatively higher than the ones used in quantitative models to evaluate the mis-
allocation costs of financial constraints. More specifically, these values are well above those
of Lopez-Martin (2019), who takes the median of the cross-country estimates for these two
parameters reported in Asker, Collard-Wexler, and Loecker (2014) for a large set of emerging
economies.

3.2 Model Assessment

To evaluate the performance of the model economy, Table 2 displays some distributional
statistics in stationary equilibrium, allowing for comparison with the ones obtained from the
data. For the computations, informality is defined by the absence of contributions to the social
security system, be it a healthcare or pension scheme.!!

In the first panel, we report some statistics for occupations. Note that both the ELCA and
the GEIH encompass the whole range of occupational statuses. Thus, to compute the occupa-
tional and sectoral compositions so as to make moments from the benchmark economy
comparable with those of the data, we have taken from the surveys data pertaining only to
workers and entrepreneurs. It can be seen that the model does a good job in replicating the
observed distribution of these two occupations across the formal and informal sectors.

The other panels report computations involving the minimum wage as a fraction of both
mean and median earnings (second panel) and statistics for earnings shares held by all indi-
viduals in the corresponding quintile (third panel). Comparing the model with the data, it
can be confirmed that the targeted moments are well matched. Specifically, the benchmark
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Table 2

Distributional Statistics

Data

ELCA GEIH Model

Occupations (percent)

Workers 60.47 55.70 55.25
Formal 82.60 62.97 71.58
Informal 17.40 37.03 28.42

Entrepreneurs 39.53 44.30 44.75
Formal 39.01 14.44 23.51
Informal 60.99 85.56 76.49

Minimum wage to earnings
Minimum wage/mean earnings 0.566 0.614 0.494
Minimum wage/median earnings 0.172 0.274 0.289

Earnings distribution (percent)

0to 40 percent 13.47 17.66 14.34
40 to 60 percent 1543 14.34 12.21
60 to 80 percent 19.11 19.34 20.86
80 to 100 percent 51.99 48.67 52.59

NOTE: Data correspond to statistics for 2013.

economy replicates the ratio of the minimum wage to median earnings and the share held by
people in the bottom 40 percent of the earnings distribution relatively closely.

Last but not least, the calibration yields parameter values that allow the benchmark econ-
omy to resemble a number of moments that were not targeted explicitly. In the third panel of
Table 2, the model is shown to generate earnings shares held by individuals in the middle to
top quintiles that are roughly consistent with the evidence obtained from both the ELCA and
the GEIH surveys.

4 POLICY EXPERIMENTS

In this section, we use the calibrated model to analyze a number of alternative policy
scenarios. These policies traditionally have been proposed to remove barriers to formalization
and include reductions in labor taxes, the minimum wage, and fixed costs of formal operation.
We focus our attention on the impact on occupational choices across the formal and informal
sectors, on the earnings distribution, and on production efficiency (i.e., TFP).12 Further, we
study the implications for social welfare by measuring consumption equivalent variations.
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Table 3

Policy Experiments: Removing Barriers to Formality

No No minimum No No No
Benchmark fixed costs wage payroll tax incometax interventions

Occupations (percent)

Workers 55.25 46.35 55.65 63.67 63.67 50.58
Formal 71.58 78.38 0.00 57.14 100.00 44.69
Informal 28.42 21.62 100.00 42.86 0.00 55.31

Entrepreneurs 44.75 53.65 4435 36.33 36.33 49.42
Formal 23.51 100.00 24.03 39.78 39.78 100.00
Informal 76.49 0.00 75.97 60.22 60.22 0.00

Minimum wage to earnings
Minimum wage/mean earnings 0.494 0.438 0.000 0.482 0.476 0.000
Minimum wage/median earnings 0.289 0.305 0.000 0.275 0.268 0.000

Earnings distribution (percent)

0 to 40 percent 14.34 15.58 12.14 14.05 14.49 14.32
40 to 60 percent 12.21 12.61 12.10 11.97 12.09 13.29
60 to 80 percent 20.86 21.27 21.46 20.96 20.67 21.85
80 to 100 percent 52.59 50.54 54.31 53.02 52.74 50.54

Production efficiency and welfare
TFP 1.000 1.162 1.000 1.017 1.014 1.147
Welfare gain 0.047 -0.026 0.024 0.051 0.065

Thus, in what follows, we present the average welfare gains from each policy scenario, using
the stationary distribution from the benchmark economy.

The first set of experiments we consider pertain to the elimination of each of the govern-
ment interventions mentioned above (i.e., labor taxes, the minimum wage, and fixed costs of
formal operation). These experiments are represented by reducing the corresponding policy
parameters (17, 1., w,,;,, ) from their calibrated values to zero. The results from these reduc-
tions are presented in Table 3, wherein, to facilitate comparison, we reproduce the perfor-
mance of the benchmark economy (second column) and that in which none of the concerned
interventions is in place (last column).

As the table shows, the policies that encourage formalization the most are the elimination
of the labor income tax and fixed costs of formal operation. These policies increase the appeal
of joining the labor force and entrepreneurship in the formal sector, respectively, and thereby
make formality an attractive choice. While these effects are in line with intuition, those from
eliminating the minimum wage and the payroll tax seem a bit puzzling. Indeed, eliminating
the minimum wage, rather than promoting formalization, leads to the opposite effect, as all
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Table 4

Policy Experiments: Minimum Wage and Fixed Costs of Formal Operation

n=0 w, . =0

min

ry=‘r}”=0.15 T}”:O =0 'ry=‘rj}“’=0.15 T/}‘“:O =0

Occupations (percent)

Workers 46.35 50.57 47.18 55.65 63.67 55.65
Formal 78.38 58.40 100.00 0.00 0.00 40.83
Informal 21.62 41.60 0.00 100.00 100.00 59.17

Entrepreneurs 53.65 49.43 52.82 4435 36.33 4435
Formal 100.00 100.00 100.00 24.03 39.78 24.03
Informal 0.00 0.00 0.00 75.97 60.22 75.97

Minimum wage to earnings
Minimum wage/mean earnings 0.438 0.405 0.408 0.000 0.000 0.000
Minimum wage/median earnings 0.305 0.859 0.776 0.000 0.000 0.000

Earnings distribution (percent)

0 to 40 percent 15.58 15.54 16.09 12.14 12.04 12.41
40 to 60 percent 12.61 12.89 12.64 12.10 12.07 12.25
60 to 80 percent 21.27 21.44 21.23 21.46 21.42 21.51
80 to 100 percent 50.54 50.13 50.04 54.31 54.48 53.82

Production efficiency and welfare
TFP 1.162 1.147 1.159 1.000 1.017 1.000
Welfare gain 0.047 0.075 0.071 -0.026 0.000 -0.026

workers become informal. As for eliminating the payroll tax, it does not imply qualitative
changes in the sectoral and occupational compositions relative to the benchmark economy.

Furthermore, eliminating the fixed costs of formal operation turns out to be the policy
that generates higher redistribution: It leads to the greatest decrease in the share of earnings
held by the top 20 percent and to the greatest increase in the share held by the bottom 40 per-
cent of income earners. In contrast, the policy that translates into higher earnings concentra-
tion is the elimination of the minimum wage, which generates the greatest increase in the share
held by the top quintiles and the greatest decrease in the share held by the lowest ones. This
result is to be expected given that removal of the minimum wage leaves wages entirely at the
mercy of market forces and thereby ends the lower bound on earnings for low-productivity
individuals.

Moreover, eliminating the fixed costs of formal operation is the most beneficial policy in
terms of production efficiency, whereas eliminating the minimum wage is the least. Table 3
shows that eliminating the fixed costs of formal operation generates the greatest increases in
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TFP, while eliminating the minimum wage results in little to no change. In the former case,

the TFP gains reflect variations in the occupational composition: All firms choose to operate
in the formal sector, which by assumption is more productive, thus leading to an increase in
aggregate efficiency. Similarly for the latter case, lack of variation in the entrepreneurial shares
when all workers join the informal sector turns out to be inconsequential for overall productivity.

Note that all these effects take place whether removal of the interventions is implemented
in isolation or combined with other policies such as payroll and/or income tax cuts (Table 4).
In this regard, Table 3 suggests that increases in production efficiency are higher when the
fixed costs of formal operation are dropped solely (third column) than when none of the policy
distortions is in place (last column). Further, removing all the barriers to formality considered
in this article does not necessarily imply the highest TFP increases.

As for social welfare, Table 4 shows that eliminating for formal firms both the fixed costs
of operation and payroll tax at the same time leads to the greatest welfare gains. This contrasts
with eliminating the minimum wage, from which, either alone or combined with other tax
cuts, the welfare gains are negative to null (see Tables 3 to 5). The reason for this paradoxical
result has to do with the insurance nature of the minimum wage, which mitigates financial
incompleteness especially for low-productivity individuals in the formal sector. Thus, absent
this insurance, these individuals are no longer able to smooth consumption and hence there
is a welfare loss.

The findings above seem to contradict those from related empirical studies. In particular,
Bruhn and McKenzie (2014) show that reforms intended to simplify business registration in
developing countries have led to modest results in terms of formalization of microenterprises.
Note, however, that the formal sector’s fixed costs featured in our model pertain not only to
entering but also to staying in this sector. Also, Kugler and Kugler (2009) find that payroll
taxes always decrease formal employment or increase informal employment in the presence
of downward rigidities from government-mandated minimum wages. The divergence in this
case has to do with our model assumption that the minimum wage is not binding, which
makes it easier for firms to pass on payroll tax rate changes to workers via wages.

Nonetheless, our results are in line with the model simulations of Ulyssea (2010), who
finds that lowering the costs of entry into the formal sector significantly reduces informality
and increases average productivity and welfare. In contrast, payroll tax cuts have little impact
on employment composition and hence productivity and welfare exhibit only a slight improve-
ment. Somewhat similarly, Ulyssea (2018) shows that reducing formal sector entry costs leads
to a substantial fall in the share of informal firms but essentially no increase in the share of
labor in the informal sector. However, the general equilibrium effects of this intervention imply
reductions in aggregate TFP and welfare, which are the opposite of the findings presented here.

Likewise, our results are certainly in line with those of Araujo and Rodrigues (2016). These
authors find that eliminating all distortions in their model can improve aggregate efficiency
and reduce inequality considerably, largely because this causes entrepreneurs to switch to the
formal sector. While most of the efficiency improvement comes from removing credit frictions,
lower tax rates are the main driver of reduced inequality. Yet, contrary to our findings, they
find that eliminating only the labor tax reduces inequality but also makes the economy less
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Table 5

Further Experiments: Both Minimum Wage and Income Tax

Woin=0,7=0
71'=0.15 =0 7=0.12 7n=0
Occupations (percent)

Workers 55.65 63.67 55.65 46.61
Formal 40.83 4433 40.83 40.77
Informal 59.17 55.67 59.17 59.23

Entrepreneurs 4435 36.33 44.35 53.39
Formal 24.03 39.78 24.03 100.00
Informal 75.97 60.22 75.97 0.00

Earnings distribution (percent)

0 to 40 percent 12.41 12.31 12.41 13.91
40 to 60 percent 12.25 12.21 12.25 12.99
60 to 80 percent 21.51 21.44 21.51 21.86
80 to 100 percent 53.82 54.03 53.82 51.25

Production efficiency and welfare
TFP 1.000 1.017 1.000 1.161
Welfare gain -0.026 0.000 -0.026 0.033

efficient. This is because it lowers gross wages, thereby inducing some entrepreneurs to migrate
to the informal sector, where technology is less productive.

Consistent with the analysis above, it is worth noting that the only policy that results in
tull formalization, meaning that all workers and entrepreneurs join the formal sector, is one
that eliminates both the labor income tax and the fixed costs of formal operation (fourth col-
umn of Table 4). This policy scenario also generates the greatest redistribution of earnings of
all the scenarios considered in this article. Moreover, it implies both production efficiency
and social welfare gains that are even greater than in the case of no government intervention
whatsoever, although these certainly are not the highest among all the policy experiments.

Now, in view of the formalization effects of the policy just considered, we look at the
implications of removing government interventions related to the minimum wage and the
labor income tax at the same time. The results are displayed in the last column of Table 4 and
in Table 5, where it can be seen that the joint removal of these interventions does not lead to
full formalization or incentivize all workers to choose informality either. As regards redistri-
bution, efficiency, and welfare, the consequences of eliminating the minimum wage are shown
to be greater than those from eliminating only the labor income tax.

Finally, we also consider in Table 5 the impact of eliminating both the minimum wage
and the income tax in conjunction with eliminating the payroll tax and the fixed costs of
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formal operation. Notice that of these experiments, only eliminating the fixed costs overcomes
the impact of eliminating the minimum wage in all respects. This policy generates a pattern
of earnings redistribution that, although not as remarkable as that observed in (columns 2 to
4 of) Table 4, is certainly the most prominent of all the scenarios considered therein. Further,
this policy generates one of the highest increases in production efficiency as well as nonnegli-
gible welfare gains.

5 CONCLUDING REMARKS

This article examines the aggregate implications of several policies aimed at removing
barriers to formality. To this end, we develop a dynamic equilibrium model in which hetero-
geneous agents choose to work for a wage or operate a technology in the formal or informal
sector, based on the costs and benefits associated with such occupational choices. Formality
specifically entails compliance with taxes, a minimum wage scheme, and firm operation costs,
but also has a productivity advantage from access to external finance and legal contract enforce-
ment mechanisms. Informal activities avoid taxes and regulations without detection and
punishment. Our model is calibrated to approximate some features of the Colombian economy
in the early 2010s.

The simulation results suggest that a crucial determinant of informality is the magnitude
of formal sector operation costs. High operation costs are associated with firm informality,
increased earnings concentration, and aggregate efficiency and welfare losses. Further, elimi-
nating the income tax is an extremely effective policy for reducing labor informality, but has
no effect on the earnings distribution or total factor productivity. Jointly eliminating these
two government interventions generates full formalization and leads to the greatest redistri-
bution of earnings and even greater efficiency and welfare gains than eliminating all barriers
to formality.

In stark contrast, eliminating only the minimum wage has strong adverse effects on labor
formalization and welfare and is inconsequential for productivity. Also, reducing the payroll
tax rate to zero has little impact on the occupational composition (i.e., informality remains
nearly unchanged), efficiency, or welfare. When these two policies are combined, the impli-
cations on formalization and earnings distribution of eliminating the minimum wage are
greater than those from eliminating only the payroll tax. These results are admittedly at odds
with related empirical evidence (see, for instance, Bell, 1997, and Kugler and Kugler, 2009),
but can be rationalized by the insurance role that the minimum wage plays in the model, which
mitigates financial incompleteness for low-productivity workers in the formal sector.

Our approach, however, is not without limitations. Noticeable among these is how the
presence of a binding minimum wage might affect the results presented here. This is especially
important given the fact that the minimum wage is binding in some countries (see Neumark
and Munguia Corella, 2019). Another interesting possibility would be the introduction of
auditing and punishment of informal activities. Also, to improve our proposed model, a
worthwhile specification would involve financial market incompleteness in the form of col-
lateral constraints. These extensions would certainly make for a richer economic environment,
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thus allowing us to shed further light on issues currently at the heart of academic and policy
discussions. m

APPENDIX: A SOLUTION METHOD

The model is solved by a combination of several numerical procedures.!3 First, we pro-
ceed by applying state-space discretization. The process for individual productivity ze Z
thus is discretized into 15 states following the method proposed by Rouwenhorst (1995). In
the same vein, we construct a grid of 200 points for the asset level a € A. Likewise, there are
four occupations 0 € O in the model. Hence, the state space comprises Zx.Ax0O.

The equilibrium solution involves finding out the informal wage by applying the bisection
method to an algorithm solving the dynamic programming problem. Such an algorithm takes
a given informal wage to solve the entrepreneurs’ static problem, compute individual utility,
solve Equation (1) through policy function iteration, and calculate the excess demand for labor
in the formal sector under the resulting stationary occupations. The bisection technique per-
mits ascertaining the wage rate that nullifies the excess demand.

Once equilibrium convergence is reached, the ergodic distribution of combined assets and
occupations is obtained. Then we compute the stationary values of the endogenous variables.

NOTES

1 Designed and carried out every three years by the Universidad de los Andes, this survey collects information from
approximately 10,800 households representative of low- and middle-income socioeconomic groups at the national
level as well as for five geographical regions in Colombia. For methodological details, see Bernal et al. (2014). Our
analysis focuses on the second wave of the survey, conducted in 2013, and is based on responses by individuals
from the urban module.

N

The ELCA surveyors ask respondents their reasons for saving. We categorize the responses into six motives as fol-
lows: (i) retirement (for the future and old age); (ii) precaution (for unexpected events); (iii) asset purchases (to buy a
house, a car, or other assets); (iv) to start a business (to start up or invest in a business); (v) education (to pay for
their own education or that of their children); (vi) other planned expenses (for entertainment and recreational
purposes); and (vii) other motives (for reasons different from the above).

lw

To measure the extent of informality, we apply the legal definition according to which the informal sector encom-
passes those individuals who do not make contributions to the social security system (i.e., either healthcare or
pension schemes). However, to check the robustness of our computations, we use several specific defining criteria
for firm and labor informality as presented in Granda and Hamann (2015, Appendix B). In all cases, results are similar
to the ones using the legal definition.

I

Some estimates suggest that the informal sector in Colombia comprised about 37 percent of GDP and 74 percent
of the labor force in the early to mid-2000s (see, respectively, Schneider, Buehn, and Montenegro, 2010, and Bernal,
2009).

(%}

Note that since both formally and informally produced goods are identical, they must have the same price in
equilibrium, g; =g, Vs. For simplicity, this price isimposed along the solution and normalized to unity.

(=)}

Also, this characterization might reflect the fact that the informal sector is typically unproductive compared with
the formal sector (see La Porta and Shleifer, 2014).

IN

Time-t subscripts are omitted hereafter, with the prime symbol (') denoting a variable next period.
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S Note that the chosen value for the discount factor also allows a well-defined ergodic distribution of assets for all
four occupations.

o

The process for individual productivity is discretized into 15 states using the Rouwenhorst (1995, Appendix 6)
method. We assume that the probability of staying in the lowest state and the probability of remaining in the
highest state are both equal.

10 The GEIH survey collects demographic and socioeconomic data from households in 13 metropolitan areas on a
monthly basis. Our analysis makes use of seven specific chapters of the survey: Chapters B and C, about the dwell-
ing and the households living therein; Chapter E, about people’s general characteristics; Chapter F, compiled social
security (health) information; Chapter G, about education; Chapter |, data about people employed; and Chapter
N, which includes information about other income sources. Also, following Mondragdn-Vélez, Pefia, and Wills
(2010), we restrict the sample to those 15 to 70 years of age that report between 16 and 84 weekly hours worked
on the main job. For further details, see Granda and Hamann (2015, Appendix B).

11 See note 3.
12 Note that TFP has been normalized to 1 in the benchmark model.

13 The computational implementation of the solution is based in part on some routines contained in the CompEcon
toolbox (see Miranda and Fackler, 2002). The Matlab code files are available upon request.
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