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Abstract

This paper analyzes the effects of a firm-size dependent law, on the Mexican economy
which includes a small taxpayers’ regime known in Mexico as the Repecos regime. It
looks for effects on macroeconomic variables and on the industrial structure, on the
proportion of small firms in the economy, which are originated in such regime. It uses a
general equilibrium model calibrated on the U.S. economy and applies an environment of
high taxes on labor and high tax evasion, characteristic of the Mexican economy, so that
their effects can be distinguished from those of the Repecos regime.

JEL Classification: E26, H25, H26, L23, O54

Key words: Small taxpayers, size distortions, Establishment size, Legal effects

1. Introduction

In most developing countries, small firms are the predominant form of firms. Frequently,
small firms are associated with informality, as shown in Amaral and Quintin (2006),
Cunningham and Maloney (2001), Maloney (2004) and Perry et al. (2007). Governments
try to address the problem of so many small firms and design different tax regimes for firms
of different sizes. For example, Gonzalez (2006) discusses the special tax regimes for small

firms in 17 Latin American Countries.

Some of the questions that arise in development economics are why there are so many
small firms and what the differences are between small and large firms. Some papers, such
as Gollin (2008) and Taymaz (2009), consider that productivity is the cause of differences

between small and large firms.

Other authors emphasize the importance of financial markets, such as Amaral and Quintin
(2005), Gatti and Honorati (2008), Jeong and Townsend (2007) and Straub (2005). La Porta
and Shleifer (2008) find that, as long as the firms are small, unregistered and registered
firms have the same problems in the financial markets. Bergman (2006) find that small
businesses in the US have the same kind of problem in the financial markets, as 77% of the
businesses with employees begin with the money of the owner or of the owner’s family. In
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a similar way, Cunningham and Maloney (2001) find that, in the case of Mexico, the

problem of informality is not due to a failure in financial markets.

We follow Levy (1978) and pursue the effects of legal institutions in the economy. This
way has been suggested in the original work of Hart (1973) on Kenya when considering the
desire of small firms to evade formal institutions. Besides, other research points in this
direction. For example, Perry et al. (2007, Ch. 5) suggest that public policies may induce
barriers to formalization, Maloney (2004) considers that current Mexican legislation could
be an impediment for investment in physical and human capital, and Kehoe and Ruhl

(2010) recommend studying the economic effects of the lack of the rule of law in Mexico.

Given the existence of informality and of a large number of formal small firms that evade
taxes, the Mexican government has promoted laws that consider different tax regimes for
different sizes of firms, possibly in order to incorporate informal firms into the formal
system. The objective of this paper is to study the effects of the coexistence of these
regimes. In 1998 the Income Tax Law (Ley del Impuesto sobre la Renta) created a special
regime for small taxpayer firms that is called “Repecos” (from Régimen de Pequefios
Contribuyentes, Small Taxpayers Regime). This special tax regime replaced other small
firm tax regimes, as the Minor Taxpayers Regime. The law considers two kinds of firms,
according to annual sales, and provides two tax regimes for them. In the tax regime for
Ordinary Firms, there is a 38% (40% since 2010) tax on capital; in the Repecos regime for
small firms with annual sales below 163,000 US dollars (2 million Mexican pesos), there is
a 2% sales tax that replaces the capital tax of ordinary firms. Besides, the Repecos regime

has lower transaction costs with the government.

We study the effects on macroeconomic variables and on the industrial structure (on the
proportion of small firms in the economy) arising from the Repecos law. It seems that the
Repecos law, rather than seeking to correct an irregular fiscal situation, is trying to legalize
it, and in this paper we study the consequences of doing so. Accordingly, to address the
effects of the Repecos regime, we should consider an environment of high taxes on labor
and high tax evasion, characteristic of the Mexican economy, so that we can distinguish

their effects from those of the Repecos law.
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We formulate a general equilibrium model that includes characteristics relevant to the
Mexican economy. Our starting points are the Lucas (1978) model, which allows an
efficient economy with different firm sizes, and the Guner et al. (2008) model, which
allows the study of different policies for different sizes of firms. We modify this model in
order to include self-employment, tax evasion, transaction costs and the Mexican fiscal

laws.

To measure the effects of the Repecos regime we should calculate the equilibrium of an
economy without distortions, then impose the characteristics of the Mexican economy and
finally remove the Repecos regime and compare the situations with and without it. In the
first stage, the model is calibrated to the US economy, as in the models of Guner et al.
(2008), Restuccia (2008) and Restuccia and Rogerson (2008); this is because it is
considered that the US economy is the one with least distortions. In a second stage, the
distortions of the Mexican economy are introduced. In the third stage we obtain the
macroeconomic effects and changes in the industrial structure (in the proportion of small
firms) and compare the obtained structure with the structure of the Mexican economy. The

analysis of results is focused on the effects of the Repecos regime..

In the next section we discuss the Mexican data. We compare the industrial structures by
size of firms of Mexico and the US; we discuss the taxes on Mexican firms highlighting the
Repecos regime, and we estimate the average tax evasion by size of firm. In the third
section we present the model, discuss the results in the fourth and present conclusions in the
fifth.
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2. Characteristics of the Mexican economy

In this section we discuss important characteristics of the Mexican economy for our study.
First, we compare the industrial structure of the US and Mexican economies. Second, we
discuss the Mexican tax regimes for ordinary and Repecos firms. Third, we discuss tax
evasion in Mexico and how we measure it. Finally, we describe some of the transaction
costs of firms with the government which the firm can elude by being an informal firm or

by being a Repecos firm.

a. The industrial structure

This section describes the distribution of firms according to their size by number of
employees in both Mexico and the US. Our study includes only non-agricultural private
sector for-profit enterprises; the agricultural sector, government, private non-profit and

domestic and abroad workers are excluded.

Our sources of information are the U.S. Census Bureau (2006, 2009) for the United States,
and the Economic Census (INEGI, 2007) and the ENOE (INEGI, 2005) for Mexico. For
Mexico we use both Economic Census and ENOE information, separately, as there are
great differences between these sources. The informants of the Economic Census are the
firms themselves, only established firms “with walls” (with a fixed address, which is not
movable, on wheels for example); in this source many small firms are not detected. The
ENOE is a sample raised at household level that obtains information about their members’

jobs.

The information on self-employment for the United States is obtained from U.S. Census
Bureau (2009), which reports 17.7 million self-employed; we only take the 43.9% who
indicate that self-employment is their main source of income (U.S. Census Bureau, 2006).
In the case of Mexico, Economic Census (INEGI, 2007) reported 2.1 million firms with
two people or less and 3 million employees, therefore we estimate that 1.2 million are self-
employed assuming that every firm has at less one worker. .
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Table 1 presents percentages of employed population by size of firms. Note that of the
Mexican sources, the Economic Census includes 16.2 million employees and the ENOE
includes 25.7 million. The table shows that Mexico has a higher percentage of employment
in small businesses that the U.S. For the U.S. approximately 20% of employment occurs in
establishments with fewer than 10 people, while in Mexico this figure is nearly 40% using
the Economic Census and over 60% according to ENOE. The Census accurately measures
the population employed in large corporations, so the ENOE underestimates employment in
these companies. Therefore, the ENOE must be overestimating employment in small
businesses and the Census underestimating them? We will use this Table to compare the

results for Mexico after including Mexico’s taxes and evasion in section 4.

Table 1.
Employed population by size of firm (%)
U.S. Economic Census (2002), Mexico Economic Census (2003) and ENOE

(2005-111).
Firm size by number U.S. Economic Census Mexico Economic
of employed persons % Census. % ENOE %
Self-employment 6.3 7.5 28.3
2-4 7.3 23.8 28.4
5-9 6.7 7.0 8.2
10-19 8.5 6.4 7.4
20-49 14.8 8.9 7.9
40-99 13.9 7.0 5.8
100 and more 42.4 39.4 14.0
Total 100% 100% 100%
Millions of people 120.2 16.2 25.7

Prepared with information from U.S. Census Bureau (2006 and 2009) and INEGI (2005 and
2007). Self-employment in Economic Censuses was estimated by the authors.

b. The Income Tax Law and the Repecos regime.
Ordinary firms are subject to the following taxes: capital tax of 38% (40% since 2010),

15% value added tax (16% since 2010), a business tax of 17.5%, similar to a value added
tax (for firms with little profit or no profit), social security taxes of the Federal Labor Law

(FLL) 33%, a payroll tax of 2% for Federal States, and transaction costs with the

2 We can calculate from the last row in Table 1 that the Economic Census underestimates employment in
micro enterprises, 5.1 million employees in the Census compared with 14.6 million in the ENOE in firms of
four or fewer employees, and we see that the ENOE underestimates employment in large firms, 6.4 million in
the Census against 3.6 million in the ENOE for firms with 100 and more employees.
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government. We estimate the sum of the labor taxes in 35%, following Heckman and Pagés
(2003) and Levy (2008), and we consider it a tax on labor. The social security taxes apply
only to employees, and they do not apply to self-employment nor to employers who are the
owners of their firm. Firms also have to pay the Value Added Tax (VAT) and business
taxes (Impuesto Empresarial a Tasa Unica or Rate Business Tax), however their effects are

not included in this study.

The Income Tax Law (ITL) burdens ordinary firms with a tax on capital of 38% (40% since
2010), 28% for the government and 10% as profit sharing with employees. As the 10%
mentioned would be deductible the next year, the tax to pay in the state of balanced growth
equilibrium would be of 35.2% and after 9% depreciation (according to data of Mexican
Economic Census) it becomes 32.03%. But a small firm, about to be registered for the first
time with the fiscal authorities, with annual sales of less than 2 million Mexican pesos
(about 163,000 US dollars), could be registered as a Repeco firm and its tax burden would
be 2% on sales instead of the tax on capital. Besides, it should pay 7.35% of the 2% as
profit sharing to employees. The FLL does not indicate any exceptions regarding the
Repecos, so they must be modeled to pay all taxes on labor.

For profit maximizing firms, the difference between the two tax regimes means that there
could be production levels that are not going to be selected by any firm. This situation is
shown in Figure 1, which represents profits for different levels of capital, assuming
everything else is constant. The profits drop abruptly when production reaches a level of 2
million pesos and the firm must change from Repecos to ordinary firm. The thick line
shows levels of capital and profits for Repecos (point A denotes a production level of 2
million pesos) and for ordinary firms (they start their production in point B). The firms that
are between points A and B will prefer the profits (and levels of capital and output) of point

A, generating a lack of firms of a certain size.
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Figure 1
Profits for Repecos and ordinary firms
(millions of pesos)
A B

2
P
r
6]
f
i
t
S

1 Capital

The most important ITL considerations of the Repecos regime are the following. (i) When
a Repeco firm becomes an ordinary firm, it can never be admitted as Repeco again. (ii)
Repecos firms cannot issue invoices or original receipts. Both rules tend to separate the two
markets: one for ordinary firms and one for Repecos. (iii) The collection of Repecos taxes
is delegated from the federal government to the Federal States. (iv) Federal States are
allowed to charge fixed fees (weakening the 2% tax).

The VAT Law and the business tax also transfer the responsibility of the collection of such
taxes from the federal government to the Federal States in the case of the Repecos. Repecos
tax collection rests in the hands of the Federal States that handle tax rates arbitrarily. For
example, Mexico’s City Government (2009) charges for the three taxes (Income Tax, VAT
and Business tax) 2% for yearly sales of 120,000 pesos and the fee increases up to 11.7%
for sales of 1.8 million. The charges for the three taxes, in the case of the government of
Tabasco (2009), range from 2% for annual sales of 60,000 pesos up to 4.8% for sales of

1.98 million pesos. The government of Baja California (2009) charges approximately 4.2%.
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Table 2 contains information about Repecos revenues for each Federal State. The first
column shows the Repecos tax revenues for 2008 in millions of pesos. In the second
column we calculate what percentage of 2% of sales, required by law, is levied on total
sales of a firm with five employees or less (recorded in the Economic Census 2003), and
we see that it reaches an average coverage of 10.2%. The estimated percentage of coverage
is overestimated here because, as we saw in footnote 2, the Economic Census
underestimates the employees in micro-firms. We can see a great variation among the
revenues of Federal States. The same variation is observed in the last two columns which
reflect the importance of Repecos in the Federal States’ own revenues and in their GDP.
Since these percentages are relatively small, it is possible that states may find it relatively
expensive to try to collect taxes from small firms, either in terms of administrative costs or

political costs.
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Table 2. Characteristics of Repecos tax revenues by Federal State

Repecos tax % of revenue from Repecos regarding

Federal State revenues 2008
(million pesos)

2% of sales of State’s own revenue State

micro-firms* 2008 GDP
Aaguascalientes 22 8.9 2.8 0.019
Baia California 177 27.7 5.9 0.056
Baia California Sur 16 10.3 2.0 0.026
Campeche 17 135 14 0.003
Coahuila 42 8.4 2.1 0.012
Colima 41 30.9 10.2 0.072
Chiapas 54 13.8 1.8 0.029
Chihuahua 111 16.3 2.1 0.032
Distrito Federal 200 4.0 0.5 0.011
Duranao 26 11.7 2.7 0.020
Guanaiuato 41 4.3 13 0.010
Guerrero 36 5.3 3.0 0.022
Hidalao 43 145 25 0.026
Jalisco 264 15.3 5.7 0.039
Estado de México 169 8.7 1.1 0.018
Michoacan 80 11.0 4.0 0.031
Morelos 14 4.8 15 0.012
Navarit 55 31.4 10.3 0.085
Nuevo Ledn 59 4.6 0.7 0.007
Oaxaca 31 7.3 2.0 0.018
Puebla 88 12.0 4.1 0.024
Querétaro 43 13.6 1.9 0.022
Quintana Roo 54 18.2 2.7 0.034
San Luis Potosi 70 20.0 5.0 0.035
Sinaloa 65 12.9 2.8 0.030
Sonora 74 13.7 2.5 0.027
Tabasco 9 2.6 0.7 0.003
Tamaulipas 93 14.7 3.2 0.026
Tlaxcala 9 7.1 2.1 0.016
Veracruz 139 16.1 5.3 0.028
Yucatan 49 145 6.6 0.034
Zacatecas 47 22.6 3.6 0.060
Sum and average 2,238 10.2 1.9 0.021

Source: SHCP (2009), INEGI (2007, 2009a, 2009b) *2% of sales of micro-firms with 0 -5 employees in the Economic
Census 2003.
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c. Tax evasion

To approximate Mexican tax evasion by firms, we take ENOE data and see how many
private sector workers are enrolled in the Instituto Mexicano del Seguro Social (IMSS) and
how many are not. According to the FLL all private sector employees must be enrolled in
the IMSS, with few exceptions. The results are presented in Table 3 and correspond to the
private sector for-profit enterprises. As can be seen, the rate of evasion increases as
enterprises become smaller, perhaps because it is more expensive for the tax authority to

detect them. Of total non-farm private employees, evasion is 53%.

Table 3.

Private sector employees, registered and not registered in the IMSS.

% with

IMSS No IMSS Total IMSS
2-5 749,068 6,544,392 7,293,460 10.3
6-10 808,477 1,309,574 2,118,051 38.2
11-15 500,695 422,056 922,751 54.3
16-20 629,575 343,384 972,959 64.7
21-30 603,495 277,631 881,126 68.5
31-50 876,506 274,863 1,151,369 76.1
51-100 1,226,735 262,746 1,489,481 82.4
101-250 1,118,761 180,165 1,298,926 86.1
251 and more 2,081,553 212,594 2,294,147 90.7
Do not know 259,536 173,675 433,211 59.9
Total 8,854,401 10,001,080 18,855,481 47.0

Source: Figures obtained by using information from ENOE (2005-111).

The function of tax evasion, which we estimate to be used in the model, is based in Table
3 and is presented in Figure 2. The number of employees is in the x-axis and the likelihood
of tax evasion in the ordinate®. Note that — as shown in Table 3 — reducing the number of
workers increases the likelihood of evasion. We will use this curve for both labor and

capital tax evasion.

* If employment is fi (including the manager), the equation of the graph is:
p(ﬁ) =1- max{Kl (.942)n , K, (.9895)n , K, (.99755)n}; Ky = 1.04,K, = 04125, K4 = 0221
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Figure 2.

Evasion Function
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d. Transaction costs with government

Transaction costs with the government are different for ordinary firms and for Repecos, as
the authorities try to simplify their demands in the case of Repecos. An ordinary company
entering the market in Mexico must register separately with the different offices of three
governmental authorities; federal, state and municipal levels, from Foreign Affairs,
environment offices, land use, tax payments, payments to IMSS etc. Table 1 in the
Appendix presents some of the steps required to start a business in Mexico. Once you
register a company, you have to continue making “statements” to the labor authorities, the
Inland Revenue, the environment and other authorities, even if the firm is no longer
productive. The process of closing an ordinary company is even more complicated than the
registration, so that transaction costs for ordinary firms in present value terms could be
high.

Although this also happens in other countries, as presented by De Soto (2002),
PricewaterhouseCoopers and The World Bank (2008, Appendix 1.3) rank Mexico 162
among 181 countries in the time it takes for companies simply to pay taxes. These

transaction costs will diminish the mass of entrants since it increases the reserve value of
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firms (more benefits required before entering the market), as is discussed in Hopenhayn
(1992).

In order to study the effects of the Repecos regime, in the next section we discuss a model
that allows us to distinguish between the effects of taxes and tax evasion from the effects of
the Repecos regime on the industrial structure by size of firm and on macroeconomic
variables. The model assumes one job market and one wage. This assumption is based on
studies such as those of Cunningham and Maloney (2001), Maloney (2004), Marcouiller et
al. (1997), Chapa et al. (2007) and Levy (2008). Besides, the decisions to be an employer,

and employee or a self-employee, and to be an ordinary or a Repecos firm, are endogenous.

3. Model and Calibration

This section contains three parts. First we discuss the antecedents of the model and the
model itself without distortions. Second, we incorporate into the model the Mexican

legislation and evasion by firm size. Third, we discuss the calibration of the parameters.

a. The Model without Distortions

The model follows the guidelines established by Guner et al. (2008), so here we summarize
some relevant points and indicate the areas where we depart from them. In the original
model there is a representative household that maximizes the utility function U(C) over
time with a discount factor /, subject to the budget constraint where income must equal
consumption C; and net accumulation of capital K;. The household is composed by a
continuum of agents which are endowed with one unit of labor and z units of managerial

ability, as in the model of Lucas (1978). Assume that z follows a semi-logarithmic density

function where In(z) ) N (u,0°). A threshold level is determined endogenously Z , such

that an agent with ability z <Z , will be employed with a wage w, and an agent with ability z
> 7 will be a manager with an income W(z) greater than w. Each firm requires a manager
with ability z, n employees and k units of capital. Each period, the decisions of the firm n, k,

the input prices, w, R, as well as the threshold Z are determined endogenously.



Repecos - Page 14/34

The Firms’ production function is given by:

Y, (kt'nt' Z) = Aktalﬁfzz% = Ak™ (nt -i—l)a2 2%, a1t ot oz=1, @

where fi is the number of people in the firm is fi, composed of n employees and a manager,
so i =n + 1. Production is possible with the sole participation of the manager, i.e., with n
equal to zero; in these cases we call them self-employed managers. The production function
is similar to that in Guner et al. (2008), but we modify it to allow self-employment, as the

interest of this study focuses on small firms.

Given the production function and input prices (w, R), the managers maximize their

income W each period:

W™ (z;w,R) = T%¥{Ak“1ﬁazz“3 — Rk —W(ﬁ—l)}’

with the following possible solutions:
Interior solution fi > 1. Employer manager with income W,

Corner solution fi=1. Self-employed manager with income W;.

Therefore, each household member with managerial skill z decides between being
employer, self-employed or employed maximizing her income:

max{w, W, (zw,R) , W, (z3w, R)}. The minimum value of z, Z , to be a manager is given by
the market wage w:

Ws (Z;w,R) =w,

and the minimum value for which the manager is an employer, Z , for self-employment
income is given by:

Ws (Z;w,R) =W (Z;w,R)

Maximization of (1) yields the first order conditions:

o,y =Rk for capital, and

a,y =w(n"+1) for labor.

From these equations we obtain the labor—capital ratio h and the manager’s income:
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h = K _aw
(n"+1) a R’
ay =1 .

The solutions for the demand of labor and capital are given by:
nN+l=¢z
k" =h(n"+1)=hgz

where:

As in Guner et al. (2008), it is considered that given a sequence of prices, {w,, R}ZO, and

an initial amount of capital, Ko, each period the representative household chooses the
quantity of consumption and investment as well as who will be employer, who is self

employed and who is employed. That is, the household chooses the sequences

*

{Ct*, K 2,2 }:wo If Ko is the initial endowment of capital, Sis the depreciation rate of

capital and F(Z,) = j f (z) dz is the mass of employees with skill z lower than Z , the

—0

household utility maximization problem is:

Max gﬂ‘ log(C,)

Gk 2}
abjecto C + Ky =K (1-8) =] w, F(Zl);jws (z;w,R) f (z)dz+TWE (zw,R) f(z)dz [+ RK,, Vvt

K, given Z( Z‘
The right hand side of the budget constraint is the household income composed by the
income from employees (1% term), self-employed managers (2" term), employers (3"

term), and capital income (4™ term).

The Equilibrium. The equilibrium consists of the sequences {w,,R}", {C . K/,.2'} " and

t=0

{02, k;’(z)}:m:J , for each z, such that, given {A}” and K,, the following is satisfied:
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(i) Given {w,R}’, and K, {C/,K/ '} solves the problem of the household. (ii) Each
period, given (w,R ) and A, (nt*(z),kf(z)) solves the problem of the manager z. (iii)

Each period (vvt, R) is such that labor, capital and goods markets, are in equilibrium. See
Guner et al. (2008).

b. Legislation by firm size and evasion

We add to the model labor taxes, capital taxes, transaction costs (o) and transaction costs if
there are employees (Cg). In addition, to consider the problems of evasion and informality

of the Mexican economy, we define the following variables:

p(fi) is the proportion of taxes paid by the firm.
p is the proportion of taxes paid by the manager’s work.

() is an indicator function such that lye = 1 and lae = O.

A manager of an ordinary company would face the following problem:

1

W, (z;w, R):mgi(l{Ak“lﬁ“ZZ"a -R(1+ pr )k —w(1l+ pz )(f —1)—c, —I(M)CE}W-

A Repecos firm is subject to the restriction y<y, pays a sales tax, pay transaction costs cg

< Cg, pays no taxes on capital Tk, and does not pay taxes on manager’s work (as we assume
the owner is the manager). This last difference means that we are taxing the rents in the
case of ordinary firms and that we are not taxing them in the Repecos case. A Repecos

manager can have any size of rents as long as he pays the sales tax.

For the decision on hiring labor or not, the manager of an ordinary company must compare
net income with employees and without them. But for a Repecos firm, a special case arises
when sales reach the limit of 2 million pesos (which is the legal restriction), wherey =y,
and it decides to stay there. We call to these firms “Corner Repecos”. Therefore, the
possibilities for Repecos include:

i=1 y y<y Repeco and self-employed

i>1 y y<y Repeco and employer
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i>1 y y=Vy Corner Repeco and employer.

The analytical classification of firms is presented in Table 4. Table 5 presents the capital
labor ratio by kind of firm*. In our results we assume that p”(fi) is equal to zero and we
estimate that the maximum error introduced in the first order condition for labor, due to this

assumption, is around 3% and that this error is decreasing in fi.

Table 4
Analytical classification of firms
... Employers Self-
Characteristic (E) employee (S)
n>0 n=0
Ordinary firms (E) y>y EE ES
Repecos (R) y<y RE RS
Repecos (corner solution cR) y=y cRE cRS
Table 5
Results for the capital labor ratio by kind of firm
* a,
No Taxes h= K _ W
(n*+1) a, R
k. [(aw 1 o'
hee =2 =| =2 1+ + K+ p'gN
= ﬁee [asz(1+pkrk)|:( pl I) I :|
kee _ @ P'7Y
hee =25 =——| (1+ pr )+ —2FE + p'zn
RE i a2R|:( P L) P T }
hpe = e :ﬂ[(l+pr J+p Y+ p'T n]
cRE ﬁ:re CCZR L R L

* We do not include the solutions for self-employee corner Repecos and self-employee ordinary firms in Table
5 because they are not selected by any agent.
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c. Calibration of the US economy and parameters of Mexican economy distortions

In this section we discuss the parameters of the model, the calibration procedure and the
taxes that we use in our model. We select the parameters to be used so that the results of the
model without distortions reflect the distribution of U.S. firms, as do Guner et al. (2008).
Therefore, we use some of the parameters they use: rate of productivity growth g, = 0.0255,

depreciation 6 = 0.04, discount factor = 0.9357, and capital participation o = 0.317.

As discussed above, we assume that z follows a semi-logarithmic density function, where

In(z)ON (,u,az), but we follow Guner et al. (2008) in order to select a top managerial

ability, and impose a truncated distribution; this distribution accounts for the vast majority
of firms with a total mass of 1 — fax. The remainder of the distribution fna is for the top
managerial ability zm.x > z, which is responsible for much of the demand of factors. For
example, as it is shown in Table 10, firms with 100 employees or more are responsible for

42.4% of total employment.

Calibration procedure. The calibration procedure is as follows: (i) We propose values for
the parameters a3, pand o where u, o are the parameters of the log normal. (ii) we
propose a wage w and R is determined in the model with a value of R = ((1 + g)/8) — (1-9),
as in Guner et al. (2008). (iii) For each z it is decided whether each person is an
administrator or an employee. (iv) Each firm decides the quantities of k and n to hire. (v) If
NS> N the amount of labor supply is greater than labor demand, the wage is adjusted
downwards and the algorithm returns to step (iii). If N° < N® wage is adjusted upwards and
the algorithm returns to step (iii). If N° = N the algorithm continues. (vi) If the distribution
of establishments is not in conformity with U.S. distribution, the proposed parameters are
amended and the algorithm returns to the stage (i). If the distribution fits the distribution of
U.S. establishments, calibration is completed. The calibration results are presented in Table
6.
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Table 6
Adjusted parameter values
Guner,
Ventura and

Parameter Xu This model
Returns to scale (o + o) 0.802 0.790
Average managerial ability of the population (w) -0.367 0.96
Dispersion of managerial ability (o) 2.302 3.63
Higher managerial ability (zmax) 3360 221597

Mass of population with the higher managerial

ability (fnax) 0.00144  0.00127

Table 7 shows data for the U.S. economy for the 2002 Economic Census, including a
correction for self-employment. These data are the target for the calibration. The right
column shows the results obtained by our model. The average number of workers in
firms of 100 or more employees for the U.S. is approximately 309 employees, our model
gives 332 employees.

Table 7
Statistics of objectives and results of the model
Statistical Data Model
Mean size 15.57 16.09
Mean size including managers 8.02 8.76
Share of capital 0.317 0.317
% of firms at
Self-employees 51.9 51.7
2—-4 employees 26.1 26.5
5-9 employees 9.25 8.97
10-19 employees 6.01 5.61
20-49 employees 4.17 4.28
50-99 employees 1.41 1.78
100+ employees 1.12 1.12
Share of employment at
100+ employees 42.4 42.45

Taxes and other model parameters. We use a capital tax tx = 32.03%, labor taxes t_ = 35%
and taxes on sales of Repecos 1, = 2.14%. We consider that the parameters 3, d, g, o, o
and a; are similar for Mexico and the U.S. In the case of a4, the capital share, using the
Mexican Economic Census we estimate it at 33.6%, which is similar to 31.7% used by
Guner et al. (2008).
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4. Results

This section presents the results of the application to the U.S. economy of the Mexican
taxes on labor and capital, transaction costs, tax evasion, the Federal Labor Law and the
Repecos regime. We first discuss the behavior of the model, then we examine the
predictions for the Repecos regime and last we examine whether the Repecos regime is still

generating the predicted changes in the Mexican economy.

a. Model behavior

This section discusses the model behavior. First, we present the results for the demand for
labor and capital and the capital labor ratio h, after including taxes on labor and capital,
transaction costs, tax evasion and the Repecos regime. Second, we compare the structure of
firms by size predicted by the model with the real Mexican structure of firms.

Labor, capital and capital labor ratio h. The effects on the demand for labor, capital and
the capital-labor ratio are shown in Figure 3. A brief description of this Figure follows. In
the case of self-employment, where labor is held in one unit, the demand for capital and h
increases as z increases. After some point, the manager will hire labor and the demand for
labor and capital will increase as z increases. Corner Repecos appear when y = y, which is
the point where production and sales are 2 million pesos. The demand for capital and labor
at that level of production decreases with z because as z increases more skillful managers

are able to produce y with fewer inputs. When firms cease to be Repecos and become

ordinary firms, y > y, there is a discontinuity in the demand for capital and labor. This

discontinuity is due to the change of a 2% sales tax to a 32.03% tax on capital, as we
already observed in Figure 2.

The capital labor ratio h is constant for firms with employees in the model without
distortions. However, when we include the distortions, for Repecos with employees, the

capital labor ratio is determined by h, =h(1 + ;7)) as shown in Table 5. As z increases, the
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proportion of tax compliance p increases; this rise increases the price of labor, decreases
the labor demand and increases h,. In the step from Repeco to ordinary firm, h, rises
because ordinary firms pay capital taxes and thus capital becomes more expensive. For
ordinary firms, h, increases with z because p increases with z, > 75 and p < 1. Note that
Figure 3 is cut around In(z) = 10, ii = 27, to emphasize the changes that occur from self-
employed Repecos, to Repecos employers and to ordinary firms: In(z), k and i take much

greater values.

Figure 3.
Labor, capital and capital labor ratio in the model
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Comparison of the predictions of the model with the Mexican structure of firms by size. We
calibrated the U.S. economy, we introduced the taxation and tax evasion characteristics of
the Mexican economy and we built a model that allows us to make predictions about the
structure of firms by size. We use the histograms by size of firm in Figure 4 to compare

these predictions with the Mexican structure of firms by size.

In each histogram, the first bar represents the benchmark for the U.S. employed population.
The second bar presents the predictions of the model when Mexican taxes and tax evasion

are included. The information about the Mexican structure of firms is presented in the third
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and fourth bar. The third bar contains firms’ information of the Mexican Economic Census

and the fourth bar contains household information of the ENOE.

The model, including Mexican legislation and tax evasion (second bar), seems to
approximate reasonably well the Economic Census (third bar). However, the model does
not fit properly the ENOE (fourth bar) data, in regard to the proportion of self-employment,
nor in firms with two to four staff. Part of the underestimation of the population employed
in small firms observed for the ENOE is that the ENOE overestimates self-employment and
population in small firms as discussed in section 2. Another part of the underestimation of
these proportions can be attributed to the formation of small family businesses that are

partially exempt from the FLL and were not modeled in this work.

Figure 4.
Employed population by size of firms
70
60
50
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® Model Effects
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Economic Census
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auto 2-4 5-9 10-19 20-49 50-99 100+ 1-9

We derive two main results from the histograms. (i) The model shows that legislation and
tax evasion in Mexico generate a reallocation of resources from large to small firms: the
model increases the population employed in firms with fewer than 10 persons from 19.7%
to 35.9%. Since the ratio of capital to work k/n should be increased when changing from
Repecos to ordinary firms (the capital is cheaper for Repecos because they do not pay taxes
on capital) not only the labor migrates from more productive to less productive firms but

also the capital. This goes against the growth process of a country, which is based on cost
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reduction, as discussed in Harberger (1998), because low values of z require more resources
to produce goods than high values of z°. (ii) The model shows that the proportion of
employment decreases in firms with 5-9 and 10-19 employees. This is an effect of the

Repecos regime, as shown in Figure 1.

b. Results for the Repecos regime

To analyze the effects of the Repecos regime, we consider what would happen if, after
imposing on the U.S. economy the Mexican economic distortions (that include the Repecos
regime), we drop the Repecos regime. Besides, we consider what would happen if we
increase Y and with it the Repecos regime. Table 8 shows the results in four columns: the
first column refers to the benchmark of the US economy, the second column shows the
results after imposing the Mexican economic distortions that include the effects of the law
and the effects of the fiscal evasion, the third column shows the effects of removing the

Repecos regime and the fourth shows the effects of increasing y to 2y. The table has

three panels, panel A for the industrial structure, panel B for the structural change and panel

C for macroeconomic variables.

Dropping the Repecos regime. In Panel A we can see that if we drop the Repecos regime
the proportion of people in small firms, of 1-9 employees, would decrease and employers
would change the average number of employees from 8.5 to 14.4. As Repecos firms should
not produce above y (our approximation variable for the 2 million pesos per annum sales
limit), we drop this restriction if we drop the Repecos regime, the proportion of firms with
10-19 employees increases (from 3.6% to 13.8%). This is a relevant change because it is
related to the discontinuity in the use of factors of production, labor and capital, as shown

in Figure 3, and which also appears in Figures 1 and 4.

The size of the discontinuity between ordinary firms and Repecos firms is shown in Panel

B. The corner Repeco with the greater managerial ability and production equal to y, will

use 3.9 units of labor and 68.2 units of capital. This Repeco firm, in order to become an

% For example, Baily et al. (1992) found that nearly half of productivity growth in manufacturing in the U.S.
in the eighties was due to the reallocation of resources from low productivity firms to high productivity firms.
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ordinary firm, would require the hiring of 16.2 employees and 270.5 units of capital. This

is a change® that could discourage the growth of Repecos firms into ordinary firms.

Table 8.
Results for Repecos
With the : Increasing
Employment share Benchmark Mexican \Ié\t/agggg; |t-he- Repecoi
E_conqmy Regime mit froin Y
Distortions to2y
Panel A: Industrial Structure
Self-employment 5.9 7.7 111 7.7
2-4 7.2 155 7.3 13.1
5-9 6.7 12.7 12.0 17.9
10-19 8.7 3.6 13.8 9.4
20-49 15.0 16.6 15.8 8.8
50-99 14.2 10.9 9.1 10.5
100+ 42.4 33.0 30.9 325
Sum 100.0 100.0 100.0 100.0
1-9 19.7 35.9 30.4 38.8
Employees (%) 88.6 82.4 83.0 82.5
Employeers (%) 5.5 9.9 5.9 9.8
N°/(N°®) 16.5 8.5 14.4 8.5
Panel B: Structural Change
n Repeco with highest z 0 3.9 0 7.5
n ordinary firm with lowest z 0 16.2 0 31.1
k Repeco with highest z 0 68.2 0 137.4
k ordinary firm with lowest z 0 270.5 0 521.2
Panel C: Macroeconomic Variables
Production 10.4 9.3 9.4 9.4
Consumption 8.7 6.6 6.6 6.7
Investment 1.7 1.3 1.3 1.3
Government 0 14 15 1.3
Capital/Labor (K) 22.1 16.7 16.9 17.1
TFP Change 100.0 98.2 98.8 97.8

The predicted changes in some macroeconomic variables are shown in Panel C of Table 8.

Note that these are small changes, because in our model all firms, Repecos and ordinary

firms, are confronting the same prices and optimizing their output. The effect of dropping

® The precise size of all these changes varies with the value of Y and with the assumptions of the model.
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the Repecos regime would be to increase the relation of capital to labor, h (K/L, with L =1),
increasing the total factor productivity (TFP) of the economy and increasing the

government income.

Changing the Repecos regime. When the model drops the Repecos regime, it only leaves
the regime for ordinary firms. his effect is particularly important in the case of self-
employment because, as shown in the first order conditions in Table 5, hgs does not depend

on the labor tax t,.. To isolate this effect, we change the Repecos limit y to 2 yin order to

see the effects of the Repecos regime without changing the rule for self-employment labor

taxes.

When we increase the Repecos limit from y to 2y, the saddle form that is shaped around
the firms with 10-19 employees when usingy, a share of 3.6% of total employment,
moves to the firms of 20-40, with a share of 8.8%, when 2y is the restriction. As self-

employment does not change, the effect on the structure of firms of the Repecos regime is
the saddle form that was shaped around the 10-19 employees firms and is now shaped
around the 20-49 employees firms. The government income decreases but consumption and
total capital increases. The TFP decreases because there are more firms paying Repecos
prices for capital. In panel B we see that the structural change occurs at levels with n = 7.5

and k = 137.4, showing that there are more Repecos firms in the economy.

c. Changes in the Mexican structure of firms and the Repecos regime

In this section we ask ourselves whether the Repecos regime is generating observable
changes in the structure of the Mexican economy, even when (i) the restriction for Repecos

sales y is arbitrary and it could change from industry to industry, (ii) the calibrated

economy is that of the U.S. with Mexican taxes and (iii) the Repecos regime is substituted
with other regimes for small firms. The results shown in Panels A and B of Table 8 and
Figure 1 lead us to study specifically the group of firms with 10 to 19 employees. As the
information of the National Employment Survey (ENE) only gives us information on the

group of firms with 11 to 15 employees, we focus on that group.
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To do this we take two industries; manufacturing and retail trade. We use retail trade
because one of the objectives of the Repecos regime is to capture fiscal income from
informal firms, and retail trade accounts for 32% of the informal sector in Mexico, as
shown in Chapa et al. (2007). We will look for a time tendency that changes the share of
employment in firms with 11 to 15 employees using regressions and we will observe the

effects on fiscal evasion.

To look for changes in the industrial structure of the Mexican economy, we use information
from the ENE and from the ENOE (National Occupation and Employment Survey), which
are surveys taken at the household level. The ENE was taken in the second quarter of years
1995 to 2004 and the ENOE has been taken quarterly since 2005; so, we use the series of
data of second quarters from years 1995 to 2010. The ENE and the ENOE have different
definitions of establishment; the difference being that the ENOE breaks down large firms

into establishments.

We use seemingly unrelated regressions because the dependent variables are the proportion
of employment by size of firm and these proportions add to one. In order to capture the
changes in the industrial structure through time we use the variable year. Besides, we use a

dummy variable since 2005, y2005, to control for the survey change.

The results are presented in Table 9. For the manufacturing sector we find a statistical
significant negative sign in firms with 10-15 employees. This result is consistent with the
results of the model. For the retail trade we find a statistical significant negative sign in
firms with 2—4 employees, and significant positive signs for firms with 16-50 and 100 and
more employees. Then, we find the model predicted changes for the Repecos regime in the

manufacturing sector but not in the retail trade.
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Table 9.
Results for Manufacturing and Retail Trade.
101 and
2-5 6-10 11-15 16-50 51-100 more
Manufacturing
year 0.119 -0.016 -0.161** -0.091 -0.132 0.287
(0.117) (0.024) (0.037) (0.063) (0.045) (0.195)
y2005 1.007 1.154** 1.381** 2.554%* 2.955%* -9.589**
(1.101) (0.225) (0.351) (0.599) (0.431) (1.860)
constant -219.9 38.4 324.4% 192.8 271.1* -523.7
(231.2) (47.3) (73.6) (125.9) (90.6) (390.5)
“R* 0.43 0.82 0.55 0.68 0.83 0.77
Retail Trade
year -0.914** 0.030 -0.035 0.183** 0.022 0.703**
(0.174) (0.042) (0.030) (0.046) (0.028) (0.143)
y2005 4.092* 2.218** 1.586** 3.650** 2.379** -13.961**
(1.677) (0.406) (0.291) (0.443) (0.268) (1.377)
constant 1886.7** -49.9 73.3 -358.3** -42.1 -1387.6**
(347.1) (84.0) (60.3) (91.8) (55.5) (285.2)
“R* 0.73 0.89 0.82 0.97 0.95 0.90

Standard errors in parentheses. ** 1% significance; * 5% significance; n = 16.

In Table 10 we present the rates of fiscal evasion (measured as percentages of employed
people without access to IMSS in private non-rural firms) for manufacturing and retail, for
the years 1995, 2004 and 2010. In manufacturing, we see that the rate of evasion in firms
with 10-15 employees increased from 46% to 59%. Not only did the share of firms of this
size decrease in manufacturing, but the remaining firms increased their rate of evasion. We

do not see a similar effect on retail trade.

Table 10.

Rates of evasion for Manufacturing and Retail Trade. 1995, 2004 and 2010.
Year Rate of evasion for industry % Rate of evasion for firms with

10-15 employees. %

Manufacturing Retail Manufacturing Retail

1995 31 66 46 52*
2004 38 67 54 30
2010 38 61 59 30

* The rate of evasion for Retail Trade in 1996 was 35.2%. These rates of evasion are measured as
percentages of population.

From both results, we conclude that the Repecos regime is affecting the structure of firms

in the manufacturing sector; however, these changes are not found in the retail sector which
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is the major source of informality. Apparently, the Repecos regime has very different

effects than those desired by the lawmakers.

Conclusions

We use a general equilibrium model to address the Repecos regime effects on industrial
structure by firm size and on macroeconomic variables. We calibrate the U.S. economy and
impose on it certain characteristics of the Mexican economy in taxes, tax evasion and
transaction costs. We consider two tax regimes; a sales tax of 2.14% for firms with annual
sales of 2 million pesos or less, and a 32.03% tax on capital for firms with sales of more
than 2 million pesos. We refer to the first type of firms as Repecos, and the Repecos
regime, and the second type we call ordinary firms. In addition, we model lower transaction
costs for Repecos than for ordinary firms. In the first regime the rents of the managers of
the firms are not taxed meanwhile in the second regime they are taxed.

To incorporate information on tax evasion of firms in Mexico, we used data from the
National Survey of Employment and Occupation (ENOE). This survey is taken at the
household level and provides information on whether private sector employees either have
right or not to use the services of the Instituto Mexicano del Seguro Social (IMSS),

information we use to approximate firms’ tax evasion.

The prediction of the model, in the context of the Mexican fiscal evasion, is that the
Repecos regime will generate a predicament for small firms, with 5 to 20 employees, about
being Repecos or being an ordinary firm, since there is a great difference in investment
between the most skilled Repeco and the smallest ordinary firm. Firms that choose to be
Repecos will become smaller with the consequence that a gap, in firm size, is formed
between the two types of firms. The results of our model suggest that the laws for ordinary
firms constitute a brake on growth of Repecos firms, because ordinary firms have higher
taxes and higher transaction costs. In our economy the family’ firms do not tend to

disappear, as in the Lucas (1978) model.
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To see if that kind of gap is still forming in the Mexican economy, we take ENOE
information, divided by firm size, and generate a time series for the years 1995 to 2010, and
we find that in manufacturing, the proportion of firms with 10 to 19 employees tends to
decrease. We also review the case of tax evasion and find that in this group of companies,
10 to 19 employees, tax evasion tends to increase over time. These results are consistent
with the predictions of our model. The Repecos regime creates incentives that not only

affect the size of firms but apparently also their potential growth.

There are some advantages to dropping the Repecos regime. If we abandon it there will be
more self-employment but also more employment in firms with 10-19 employees, the
proportion of employment in firms with 10 or more employees will increase and the

average number of employees per firm will increase

However, to make policy recommendations we have to consider that the Repecos regime
exists because it is very difficult for a small firm to comply with all the legal requirements
and taxes of ordinary firms. What is required is to design a tax regime where every firm,
ranging from giant corporations to the self-employed, complies with the law. The taxes
related to the Income Tax Law should be collected by the same authority and all firms
should be allowed to deal with each other. Tax evasion should be punished even for small

firms. These are basic objectives that are unattainable because of existing laws.

One of the limits of our study is that we do not randomize the evasion function and so the
inputs prices that the firms are paying are predetermined. Hsieh and Klenow (2009)
studying the cases of China and India, observe a great number of prices inside each
industrial class and find large effects on the TFP. We do not incorporate in our model the
fact that every Repecos firm is paying different taxes as they pay fixed fees that depend on
each Federal State. Neither do we incorporate in the model the fact that the proportion of
evasion for each firm size should be random; therefore we do not find large effects on the
TFP.
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Appendix Table 1
Procedures for initiation of businesses

Bureaucratic Permit Authority

Incorporation of company with the inistry of

Foreign Affairs (SRE) Ministry of Foreign Affairs
Notice of use of Permits of Company

Incorporation Ministry of Foreign Affairs
Opening Statement Ministry of Foreign Affairs
Register with the Federal Taxpayers Office Ministry of Finance and Public Credit
Formation of the Joint Commission (firm and

union) for Workers Training Ministry of Labor and Workers Welfare

Health and Safety Commission in the workplace Ministry of Labor and Workers Welfare
Approval of plans and training programs for

workers Ministry of Labor and Workers Welfare
Business registration with the IMSS,

INFONAVIT and SAR Federal (Social Security)
Notice of demonstration Statistics INEGI Federal (Statistics)
Environmental impact authorization Federal State
Register stationary water sources and wastewater

discharge Federal State
Contract for the supply of drinking water Federal State
Registration for payroll tax Federal State
Public registry of property and commerce Federal State
License for use of municipal land. Municipal government
Security clearance (Civil Protection) Municipal government

Municipal Technical decision for the
establishment, distribution or posting of

advertisements Municipal government
Street advertisement license Municipal government
Endorsement of water Municipal government

Law of industrial activity Municipal government
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