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ABSTRACT
We use a general equilibrium model to study the effects of a positive productivity shock on
the formal sector, and also to study the impact of changes of the level of distortions---measured in
terms of taxes---in the labor market on the size of the informal sector in Venezuela. Our main findings
are that in the long run there is a positive relationship between the level of distortions in the labor
market and the size of the informal sector and that a positive productivity shock in the formal sector
reduces the size of theinformal sector.
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|. Introduction

An important festure of labor markets in many Latin American countries is
the number of people employed in the informa sector. For example, 44 percent of the
employed maes in Argentina work in the informa sector. In the case of Venezuda,
this number is 49 percent, for Mexico 62 percent, and for Peru 56 percent.! This
dructural characteristic of the Latin American economies should be teken into
account in the desgn and implementation of economic policies. It is relaed not only
to labor markets but also to socid outcomes such as poverty levels, educationd
attainment, and income distribution.

In this paper, we study how the size of the informa sector responds to a
positive exogenous shock to a capitd-intensve sector and to a change in the leve of
digortions in the labor market. To do that we develop a genera equilibrium modd
with three sectors. a private sector, an intermediate-good sector, and an informa
sector. We assume that the government owns the intermediate-good sector and that it
has the highest cepitd-labor ratio of al sectors. This theoretica framework captures
some relevant and important features of the Venezudan economy. We then use data
from tha country to parameterize the modd. Along those lines, the shocks we
andyze are motivated by two events that are taking place or could take place there.

Fird, the Venezudan ail industry darted four years ago an expanson plan of its

! These numbers come from household surveys from the aforementioned countries for 1995 and 1996,
as reported in a recent study coordinated by the Banco Interamericano de Desarrollo, or the Inter
American Development Bank. See BID (1998).



production capacity from 3 million to 6 million bards per day.> The oil sector
produces approximately 23 percent of Venezudan GDP. Second, there could be
changes in policies regarding regulations of the labor market. Accordingly, the shocks
we focus on are a change in productivity in the oil sector and a change in the levd of
distortions in the labor market.

Before explaining our theoreticad framework in more detal, let us review the
literature about the informa sector and place the gpproach that we are using in the
context of that research.

One important feature of the economic literaure addressing the informa
sector is the lack of consensus on the definition and origin of this sector. One branch
of the literature defines the informal sector as an urban sector that produces at smal
scale and hires nonrskilled labor® This literature argues that the informal sector arises
because the technology used in developing countries is not gppropriate for the relative
factor scarcities in those countries. These capita-intensive technologies are imported
in order to saisfy the demand for goods in underdeveloped societies, which try to
imitate the consumption patterns of developed countries. This branch of the literature
looks a the informa sector as resulting from the production structure and

consumption patterns of developing countries.”

2 For an analysis of the opportunities open to the Venezuelan oil industry that motivate the plan, see
Toro-Hardy (1994).

3 In the rural-urban migration models, the traditional urban sector has these characteristics. See Todaro,
(1969), Harris and Todaro (1970), and Fields (1976). In this literature, the traditional urban sector is
the the labor market where newcomers to the cities, usually unskilled rural workers, find a job while
they wait for the opportunity to work permanently in the urban modern sector. Tokman (1989)
characterizes the informal sector as a sector that uses a very small scale of operation, uses low capital,
has low productivity, and exhibits a high degree of heterogeneity in terms of the activities performed
there.

* See Prebisch (1976).



By contrast, the more popular view concerning the origin of the informd
sector comes from the Neoclassical approach. According to this school of thought, the
informa sector results from the excessve burden that government regulations and
taxes impose on individuds and firms in an environment of generdized controls and
vey inefficient bureaucracy. As Ghers (1997) notes, "activities are informa because
of the cog of legdity." Regulaions, such as fringe bendfits minimum wages,
condraints on free dismissd, and socid security, raise the cogt to firms of hiring and
firing workers. De Soto (1986) describes how these redtrictions contributed to the
rise of the informa sector in Peru, defining the informa sector as the set of economic
units that do not comply with government taxes and regulations. Pesttie (1987)
defines the informa sector as the set of workers that receive wages below the legd
minimum. The Neoclasscd view emphaszes the lack of compliance as a defining
characterigtic of theinformal sector.

Usng De Soto's definition of the informa sector, Loayza (1996) estimates the
gze of the informa sector for 14 Latin Americans countries from the early 1990s
using some proxies for the weskness of government inditutions and a measure of tax
burden. He then caculates the correlation between the estimated size of the informa
sector and the growth rate of those countries, and finds a negative correlation between
the size of the informa sector and the growth rate of the economy. Asea (1996) points
out limitations and mistakes in the procedure followed by Loayza

Chaudhuri (1989) provides a theoreticd explanation for the existence of the
informal sector usng a datic generd equilibrium modd with three sectors (rurd,

formd, and informa) to study the production linkages between the forma and the



informa sector. In his modd, there are two find goods and one intermediate good.
The informa sector is one of the sectors producing the intermediate good. It has a
gmaler labor cost than the forma sector and a greater capital cost than the formad
sector.® The differences in labor costs are rdated to distortions in the labor market
imposed by the government. Firms in the informa sector have a greater capital cost
because they have less access to credit. The informa sector exists because of the
difference between the ratio of input prices faced by both sectors.

In practice, the definition of the informa sector is related to the Sze of the
firms where people work® Note that this definition includes microenterprises,
domestic employment, and own-account workers. Using a datic theoretical modd,
Rauch (1991) incorporates this empirica characterization of the informa sector in a
franework of a dud forma-informa sector labor market.” The essentid government
regulation that Rauch introduces is a minimum wage, which is enforced only for
firms greater than a certan sSze. He provides a theoreticd explanation for the gap
between the sze of the firms in both sectors. He concludes that the gap between the
largest firm of the informa sector and the smdlest firm in the forma sector increases
the further the minimum wage is from the equilibrium wage.

The modd we use differs from the modes mentioned here in two Sgnificant

ways. It is adynamic modd, and it is dso designed to reflect important features of the

® These two assumptions imply that the informal sector has a capital-labor ratio that is smaller than the
formal sector.

® For example, the Venezuelan Statistics Office defines the informal sector as the set of persons that
work in firms with less than five employees. Rosenbluth (1994) presents statistics about the size of the
informal sector for different Latin American countries, using the same threshold to define the informal
sector.

" See Saint-Paul (1996) for avariety of theoretical models of dual labor markets.



dructure of the Venezudan economy. As discussed in Section I, the generd
equilibrium dynamic modd has three sectors private, public, and informa. We
assume that this economy is closed and there is full employment. Two goods are
produced: a find good and an intermediate good.? Both the private sector and the
informal  sector produce the find good; however, these sectors use different
technologies to produce this find good. The intermediate good is exdusvey
produced by the public sector. In our modd, there is an informa sector because there
is a digortion in the labor market. The modd is built in a way tha if there is no
digortions in the economy, then the sze of the informal sector is zero. The source of
the digtortion in the labor market is a tax that the government imposes on labor hired
in the intermediate-good sector and in the private sector, which is assumed to
represent dl costs imposed for dl the regulations in the labor market. The informa
sector arises because firms in the forma sector fire workers or do not have incentives
to hire them, due to the increase in the cost of this input imposed by the digtortions.
Note that the modd assumes that this economy is a full employment every period, so
that, workers not working in the forma sector work in the informa sector. We aso
assume that the informa sector uses no cgpitd and that firms there have a very smdl
scae of operation.

Besdes imposing a tax on labor in the forma sector and producing the
intermediate good, the government provides a transfer to each consumer. The totd

amount of the tranfers equas the government revenue in each period. This

8 For intuitive purposes, think of thisintermediate good as oil.



assumption is made to focus attention on the effect on the labor markets and not on
the government budget.

The individuds in this economy ae heterogeneous and live infinite periods.
The dimenson of heterogenaity in this mode is that individuds work in different
sectors and thus recelve different amounts of training. For the agents that decide to
work in the forma sector, traning is mandatory. The agents working in the informa
sector do not receive any traning. Individuas have the same preferences, time
endowment, and discount factors.

In Section 111, we present the maximization problems of the agents, and the
definition of competitive equilibrium for this economy. In Section 1V, we find the
dationary equilibrium of this economy by delermining the expressions that define
each varidble at the dteady date. In Section V, we explain the parameterization of the
mode and the benchmark specification.

In Section VI, we introduce two different shocks to the modd. First, we
change the productivity parameter of the production function for the intermediate
goods s0 that this sector doubles its output. Second, we change the leved of
digortions. We peform deven smulations, with different combinations of the two
shocks and compare these results to the benchmark case. In the last section, we
comment on our findings from these edeven cases and outline some  policy

implications.



1. Economic Environment

Agents are heterogeneous and infinite-lived. They differ in one aspect: the sector
in which they work. This decison implies a choice about the levd of education. To
amplify, we assume tha workers in the informa sector do not need any training,
while workers in the formad sector must obtain training.® In &l other dimensions
individuals are identicdl.

More precisdy, we characterize agentsin the following manner:

a) agents have the same preferences; tha is, they have the same utility function, and

they only derive utility from the consumption of the output good Y;

b) they have the same present discounted vaue of lifetime earnings,
c) in any period t, each agent is endowed with one unit of time that can be devoted to
work inthe formd or the informa sector;

d) each agent is endowed with some basc sKills that can be expanded through

training using the following technology:
1G(n)=Bn} '

where h is the levd of ability that an agent has a a given point in time, n represents

the time devoted to learning, B is a condant greater than zero, u is a parameter with

® Education/schooling in this model can be thought of as on-the-job training. When individuals decide
to work in the formal sector, they know that they must employ part of their time in training. They do
not receive any payment for the fraction of their time spent in training. The only cost of education in
thismodel is foregone wages. Tuition costs are not considered.



O<u<1. Note that if agents do not work in the forma sector they retain the basic leve
of working skills To smplify, this basc kill levd is normdized to one. If agents
decide to work ether in the private sector or in the public firm, then their basc leve
of working skills mugst be trandformed by training into h units of productive labor
services. Each period, total labor services supplied by each worker are equal to h(1-
n), given that they devote a fraction, n, of ther time to schooling. We assume that
when agents are studying they do not receive any earnings. This implies that the
present discounted vaue of earnings among workers is the same.  This condition is
important for the equilibrium of our modd because, if it does not hold, then dl the
agents will work in the sector with the maximun earnings.

Besdes the output good Y, there is an intermediate good, |. The output good
is produced using two technologies, one used by the informa sector and another by
the private sector.’® The main difference between the two technologies is that they use
different inputs The informa sector employs untraned labor services, meaning
agents that did not improve ther working skills through schooling.*! This technology
can be represented as

Yie = AN (2)

where Y is the amount of Y produced by the informa sector, Ar is the technology

specific parameter, and N, is the proportion of people employed in the informd

19 The technol ogies used to produce the final good follow Restuccia (1998).

11 We make the assumption that workers do not increase their working skills due to experience or
tenure, but only through specific on-the-job training.



10

sector.’?> The price of Y is normdized to one. Furthermore, we assume that the
informa sector does not use capitd to produce cepitd. This assumption, athough
extreme, is reasonable snce empiricd evidence shows that the informa sector
generdly has avery low capita-labor ratio.

In producing Y, the private sector employs three different inputs: skilled labor
services, H,, physica capital services, K,, and an intermediate good, |. Hp is defined
as

Hp = Nphp (1-1). (3

As in the cae of the informa sector, N, represents the fraction of the
population working in the private sector. The technology of the private sector can be

represented as.

Yy =KD (AGH) 7, (4)
where A, is the technology-specific labor augmenting productivity parameter, O<a<l1,
O<b<l, and a+b<l. The parameter condraints imply tha the production function
exhibits congtant returns to scale.

The intermediate good, I, is excusvely produced by the government using the

following technology

| =ALH?KS, (5)

12 Note that a firm that belongs to the informal sector, by definition, operates at small scale. We can
think of this production function as the aggregate production function for the informal sector. Also, Nir
is a number between zero and one since it is the proportion of workers employed in the informal sector
with respect to total labor force. Here the number of workersis equal to the labor services because the
workers do not need any training and the level of basic skillsis normalized to one.

10
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where 0<c<1, 0<g<l, and c+g <1. A is the technology specific parameter, H is the
skilled labor services™® K, is the services from human capitd, and L is a specific
factor.™* The presence of this specific factor alows us to explain the high productivity
of the labor force and capita in this sector. We assume that this specific factor
belongs to the government!®  The production of this sector is demanded by the
private sector, |,

The earnings of the typica agent come from three sources. First is wages. The
agents recelve compensation for working in a firm in any of the three sectors. The
wage of an agent depends on her level of human capitd, h, and the sector in which
she decides to work. Given that the present discounted vaue of lifetime earnings of
agents is the same in the three sectors agents are indifferent to working in any of

them. The following rdaionship holds in equilibrium:

Wy (L- ng)hye =w (I- nidhy =w g, (6)
where w; is the remuneration in sector i & time t, (1-ny) is the time spent working by
the agent employed in sector i, and h, is the levd of human capitd of the individua

who worksin sector i.6

Humean capitd is accumulated through the following law of motion

13 H, is defined in a similar way to Hy. Again N, represents the fraction of the population working in
the intermediate good sector.

4 For example, in the case of the oil industry one can think of this specific factor as the readiness to
extract oil.

15 In reality, it is not the specific factor L that the government owns but the right to access to it. For
example, the specific factor is the readiness to extract oil while the government owns the land. As a
more specific example, in Venezuela the government owns the property rights to all the underground
resources.

® Notethati |1 {p, 1}, theonly sectorswhere training isimportant.

11



hiey = @- @)y +Biny (7)
where g is the deprecidion rate of the human capitd accumulated by individuds
working in sector i.

Individuds dso recaive income from lump sum transfers. The agents receive a
per capita trandfer from the government, t. All the agents receive the same anount of
trander. Financing of these trandfers is explaned bdow. Findly, individuds have
income from the returns from savings. In this economy, an individud divides her
income between savings and consumption. Agents can only save in this economy
through shares of capitd assats. This implies that for the economy as a whole the total
product is divided between consumption of Y and the investment in capitad, X. Note

that Y is used both for consumption and as a cepitd good. The law of motion for

physicdl capitd is

K = K(1-d)+ X, , €5))
where d is the depreciation rate of the capital stock, K. and X; are the capita stock and
invesment in period t, respectivdy, and K., is the capitd stock in period t+1.
Physcd capitd is a homogenous good, and, since it is used in two sectors, the

following identity holds for each period t:

Ki =Ky + Ky, 9)
where K, isthe capital used by the private sector in period t, and K, is the capitdl
used in the intermediate good sector in period t.

As mentioned before, we assume that consumers derive utility only from the

consumption of the find good, they have the same discount factor, y, and they dso
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have the same utility function for each period t, u(c). We make standard assumptions

about the intertempora utility function,

¥
té}oy u(c,). (10)

In paticular, the utility function is separable across periods, twice differentigble with
continuous derivatives, monotone, and drictly concave. This last assumption is not
dronger than the assumption of quas-concavity of the utility function in a ddic
modd. It is a result of the fact that the summation of quas-concave functions is
drictly concave. In the modd there is no labor-leisure choicee We assume tha in
every period the agents are working or receiving training.

Since our andyss is done a two seady dates, the particular functional form
of the utility function can be very flexible and only has to meet the assumptions
described above. As we explain in section 1V, none of the variables at the steady Sate
depend on the paticular form of the utility function or its derivatives. Another
assumption regarding the individuas in our economy is that there is no growth of the
population.

In this environment, the government peforms three economic actions. Firg,
the government produces the intermediate good. To do S0, it hires qudified labor
sarvices and capita services. Note that the government has positive economic profits,
P, because we use a production function that does not have constant returns to scae.
Since it has the excludve right to produce I, no other firm atempts to enter the
market. Second, the government imposes a tax, t, per unit of labor services hired by

the firms in the formd sector. This tax reduces the incentives of firms in the formad

13
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sector to hire labor services and explains the exisence of the informa sector. In a
broader sense, t can be interpreted as the distortions present in the labor market that
make hiring and firing a worker more expensve. Third, the government returns tax
revenues back to consumers as lump-sum trandfers. This guarantees that a any point
in time the government budget is balanced.

These three functions ae summarized in the budget condrant of the
government:

twiH + twoHp + Py = Nt, (11)
where N is the totad amount of persons in the economy, t is the amount of lump sum
transfers per head, and w; and w, are the remuneration to labor services in the

intermediate-good sector and the private sector, respectively.

[11. Competitive Equilibrium

[11.1 Consumer Problem
The maximization problem of any consumer is a sequence problem. It can be

described as follows:

¥
Max ay'u(c,) subjectto (12)
ct.Kt+1.h+1.nt t=0

Ci+ Ky - (L- Ak =M w (1~ ny)hy +

+M W (- n)hy + Mew g g (K - K ) + ke +t(13)

14



hoen =(@- 9)hp + BN E% (14

hiy = @- Gp)hy + Boni?. (15)
Equation (13) is the consumer budget condraint. Its left-hand sde describes the two
possble uses of earnings, consumption and investment; the right-hand side accounts
for dl the posshble sources of income, labor income and non-labor income. Norlabor
income conssts of government transfers and returns from savings. M; is an indicator
function that takes the vaue of 1 if the agent is working in sector j and O otherwise.
Equations (14) and (15) are the laws of motion of human capitd for the private sector

and the intermediate sector, as explained before.

I11.2 Firm Problem

In each sector, the god of the firms is to maximize profits. The problem that
they solve is not sequentia, as in the case of the consumers. It is a datic problem, and
must be solved period by period. The maximization problems are given beow for

each of the three sectors.

[11.2.1 Informal Sector

In order to maximize profits, firms in the informa sector choose Nig, subject

to the regtriction that Ny >0. In particular, they solve the following problem:

Nie

[11.2.2 Private Sector

15
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In the private sector, firms solve a smilar datic problem given the
remuneration of labor, the renta rate of capitd, and the price of the intermediate
good, g, and subject to the redtriction that Ky, H,, 1,>0. Their maximization problem
is

Max K3I5(ApH) 2 - 1K, - @+t)w, H, - ol , subject to Kp, Hp, 1,>0 (17)
{Kp.Hp.Ip}
111.2.3 Public Sector

Taking the prices of the inputs as given and subject to the redtriction that Ki>0
and H,;>0, the firms of the intermediate sector solve the following profit maximization
problem:

Max A LH) K| - @+t)w H, - K, subject to H,;>0 (18)

{KH}

111.3 Competitive Equilibrium
The competitive equilibrium in this economy is defined as follows:

1) Given the present value sequences for each of the prices in this economy and the
present vaue sequence of the lump-sum trandfer, a sequence of fina goods
maximizes the present discounted vaue of utility for each consumer.

2) Given a vector of prices in each period and a tax t, there is a profit-maximizing
vector of inputs for each firm in each sector.

3) For dl periods in dl markets, price sequences are consdstent with market clearing,
resource congtraints, and a balanced government budget.

Given dl the redrictions imposed on the utility function, the technologies, and the

budget congraint, the stationary equilibrium is unique.

16
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V. Stationary Equilibrium

The variables to be determined at the steady State are: Iy, n, p, rp, h, N, W,
Wi, Wir, 0, Nir, Hp, Ky, Hi, and K. To solve this problem, we use the first order
conditions derived from the consumer and firm problems and the redrictions faced by
these two types of agents.

The firg order conditions (FOCs) of the consumer problem are:

oy 'ue) =178 (19)
Kig 119 =102 d) + M) (20
K e © (t)+1(rl(t+l) - Tpt+)) =0 (21)
hp(t+1) o ]i =I ]{+1(1' gp) +1 (t)+1'vI pr(t+1)(1' r.Ip(t+:l)) (22)
0 _ up-1
Ny 1wy =15B U n? (29
Ny () 0 P =15a@- g) +1 M Weny (L M) (24)
nlt:lct)WIthItZI%Blulnlutl-l (25)
Using equations (19) and (20), at the steady State we get

1

; =[1- d)+rp]. (26)

At the steady dtate, equation (21) implies that:

=", 27
Using the human capitd law of motion of the agents working in the private sector, we
oet

h,=—Pn.P. (29)

17
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Using equations (22), (23), and (28), the equations that determine the values of ny and
hy &t the steady state are:

n, = %pY (29)
[1-y@- g)l1+g,upy]
B, é Ve

T T ; (30
O @l1-y (- gy)l[1+gyu Ioy]lq

Using the same procedure as before, but taking into account equations (15), (24), and
(25), n and h, at the steady Stateare:

guy
[1 y(a- g)lll+guy]

n, (3D

h, BI c guy UUI
g 91-y@- g)l+guyld

(32)

The fird order conditions of the maximizations problem of the firms in the private

Ssector are:
Kp:a K3 p(ApH,) P = (33)
(1 a- b) KBIBAG® bH a0 =w, (s (34)

The fird order condition of the maximization problem of the firms in the informa

sector is

Nip:Ap =W (36)

18
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Thefirgt order conditions of the maximization problem of the public sector firm are:

H,:gA L'HIKE =w, (1+1) (37)
K,:cgA,L"HIKS =1, (39)

One can derive the wages for the different sectors using equations (29), (30),

(32), (32), and (35), such that the equilibrium conditions for wages are:

_ AR
= (39)
" @ np)hy
Ag
(40)
" (L- ny)hy

Dividing equation (38) by (39), we get the ratio of capitd to labor services in the

intermedi ate-goods sector:
K, _cw,(1+1)
H_I_ g9 .

Dividing equation (36) by (37), we get the ratio of intermediate goods to labor

sarvices in the private sector:
I bw,(1+1)

L -_PT 7
H, (@-a-b)q

(41)

(42)

Dividing equation (35) by (33), we get the ratio of intermediate goods to capitd in the
private sector

=_P (43)

Dividing equation (34) by (33), we get the ratio of cgpitd to labor services in the

private sector:
K aw, (1+t
_P :L_ (44)
H, (@-a-Db),

Equation (34) can be written as:

19
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b
oaelo

(1- a- b)AT™ ogx =w, (L+t). (45)
TN
Subdtituting equations (42) and (44) into (45), we get g asfollows:

o 6 aa!\ -a- b)_(la b)/b

q= . H (46)
§ b o L+w, 5
Rewrite equation (37) as
cw,(1+t
K, :LHP (47)
g
Subgtituting equation (41) into (47) and reordering gives H; such that
01/(1 gc)
H|-g AL aeco_ (48)

Clw, @+0f° §rog = s

Subgtituting equetion (47) into (48), one can solve for K. I, can be obtained
by subdtituting equations (47) and (48) into the technology of the intermediate-good
sector and teking into account the equilibrium condition in the market for such a
good, on I=l,. To determine H, and K, at the steady state, rewrite equation (44) to get
(49). Subgtituting equation (33) into (49), we get Hp, and substituting (50) into (49),

we get K,. Ny is obtained by dividing Hp by h*(1-n,). Using a smilar procedure one

can get N;:
_eawp(1+1) ('j
p= o (49)
@-a-b)y, 4
lpApt ™ b)’bel a-b i "
Hp = 7 : (50)
Mo @awp(1+t)g

V. Calibration

20
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The expressons derived in Section IV for the unknowns of this economy, (rp,
n, M, M, N, N, Wy, Wi, Wir, 0, Nip, Hp, Ky, Hi, and K,) are expressed in terms of the
parameters of the modd. In order to get specific numbers for these varidbles, we have
to specify some vaues for the parameters. These vaues come from different sources,
such as actua data from the Venezudan economy, previous studies, and some facts
of the Venezudan economy that we want to replicate in the benchmark modd. We
dso make severd assumptions snce we do not have any information about an
aggregate function including sectors such as manufacture, services, and agriculture.
The differences among the set of assumptions we use are the value of the labor and
capital shares. As we describe below, for the benchmark case we assume that the
labor shareis greater than the capital share.

The discount factor,y, is sdected by making its vaue condgtent with an
interest rate of 7 percent and a depreciation rate of physica capita, d, equa to 6
percent. The vadue for the interest rate is higher than the one used in dudies of the
U.S. economy because the interest rate of government bonds in Venezuda is higher
than that n United States. The value of d is taken from Rebelo and Stockey (1995). In
our model, the explicit relationship among d, y , and r is given by equation (8).

The time that individuas devote to schooling in the private sector, ny, is
sdected in order to match the average years of schooling, 5.5, of the Venezudan
population over 25 years of age.’

Udng the n, as cdculated, rearranging equation (11), and usng the assumed

depreciation rate of human capital, we get the exponent of the technology to expand

17 See Barro and Lee (1993).
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basic skills, ny. g, is 4 percent, which is taken from Trostel (1993).*® Using equation
(12) and normdizing the vaue of B to one, we obtain hy,.

The remaining parameters Ap, A, and Ar are set to match three key features
of the Venezudan economy. The oil sector produces 22.9 percent of total GDP in
1991, it employs 1.25 percent of the tota labor force, and approximately forty-five
percent of the employed people work in the informal sector.®

To get the specific vaues for these parameters, we teke the following steps.
Fird, we set Njr =0.45.%° Second, we set the vaue of the ratio H/H, equd to 43
because the number of people employed in the private sector is forty three times
grester than the number of people employed in the in the oil sector.?! Findly, we et
|g/GDP=22.9 percent and use the wage equilibrium conditions to solve for Ap, A,

and A,

18 Trostel takes this value of 4 percent from estimations by Heckman (1976), which are between 4 and
9 percent, and by Haley (1976), whose values range from less than 1 to 4 percent. In the next section
we perforn a sensitivity analysis of the model outcomes to this assumption, with two additional
simulations for g,=2 percent and g, =6 percent.

19 For the 1994-1998 period, the average size of the Venezuelan informal sector, as a percentage of the
labor force was approximately 45 percent.

20 gince N is normalized to one, that means that 45 percent of the labor force works in the informal
sector.

L In our model (Hp/Hi) = (Np/Ny). Since N =0.45, then N,+N; =0.55. Given that we want to replicate
the fact that N, =0.0125, then N,/N,=0.5375/0.0125=43.
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TABLE 1
BENCHMARK CASE

SECTOR % OF PEOPLE EMPLOYED
PRIVATE SECTOR 53.75
INTERMEDIATE GOOD SECTOR 1.25
INFORMAL SECTOR 45.00

INTERMEDIATE GOOD SECTOR GDP/
TOTAL GDP 22.90 %

Table 1 shows the outcomes from subdituting the value of al parameters
described in this section into the model. These are the dteedy sates vaues for the

benchmark modd.

V1. Simulations

We andyze dseady dates, before and after we introduce shocks in the modd.
We do not study the trangtiond dynamics between these two equilibria. The five
different shocks we smulae are shown in Table 2. The remainder of this section

presents and analyzes the results for each case.
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VI.1CASE 1

As noted in Section |, the Venezudan ail indudry is currently expanding its
production capacity from three million barrels per day to sx million bards per day.
To amulate a shock like this, we increase the technology parameter of the production
function of the intermediate good sector in such a way that the output of that sector is
twice as much as before. Note that we are smulating the magnitude and direction of

the shock, and not the specific manner in which the shock arises.

TABLE 2
SHOCKS
CHANGE IN PRODUCTION
-50 per cent 0 50 percent | 100 percent
-33 percent Case 11 Case4 Case8 Case9
CHANGE IN

DISTORTIONS 0 Case5 Baseline Case 10 Case 1
33 percent Case7 Case 6 Case3 Case?2

The outcome of the base line case and the results from the other smulations
are presented in Table 3 In Case 1 there is a reduction of 23 percentage points in the
relative paticipation of the informa sector, in terms of employment. The increase in
the rdaive participaion of the forma sector is split in the following way: the reative
weight of the private sector in the labor markets rises by 22.48 percentage points and
the proportion of people employed in the intermediate sector increases by 0.52
percentage points. This is condgtent with the fact that the oil sector is very capitd

intensve, S0 theincrease of people employed in that sector will be very small.
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SIMULATIONS

TABLE 3

BASELINE CASE1 CASE2 CASE3 CASE4 CASES
SECTOR % OF % OF % OF % OF % OF % OF
PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE
EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED
PRIVATE 5375 76.23 55.50 46.89 75.74 48.37
SECTOR
Nrerwen 125 1.77 1.26 1.07 1.80 0.96
GOOD
SECTOR
INFORMAL 45,00 22.00 43.24 52.04 22.46 50.67
SECTOR
CASE6 CASE7 CASES CASE9 CASE10 CASE1l
SECTOR % OF % OF % OF % OF % OF % OF
PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE
EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED
PRIVATE 4166 34.84 84.26 88.31 64.22 56.24
SECTOR
Nrermen 093 0.79 2.01 2.17 143 1.22
GOOD
SECTOR
INFORMAL  57.41 64.37 1373 9.52 34.35 42.54
SECTOR
V1.2 CASE 2

In Case 2, we analyze the effects of the same positive shock explored in Case

1 combined with a 33 percent increase in the level of digortions in the labor market.

Notice that an increase in digortions is an increase in the price of labor in the formd

sector, keegping congtant both the price of that input in the informa sector and the

price of capitd. The grester digortion can be thought of as an increase in the tax
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differentia of these two inputs and therefore as a rise in the tax wedge between these
two sectors that changes the relative price between labor and capitd and the reative
price between the cost of [abor in the formal and informa sector.

Under these assumptions, in the new Steady date rdative employment in the
informal sector decreases by 1.76 percentage points. At the same time, the relative
weight of the private sector in tota employment of the economy rises by 1.75
percentage points and the proportion of people employed in the intermediate-good
sector increases by 0.01 percentage points.  The increase in digortions in the labor
market acts in an oppodte direction to the postive shock in the intermediate good-
sector. It is worth highlighting that the theoretical judtification for the informal sector
deds with the presence of digtortions in the economy, especidly in the labor markets.
This result is dong the same lines of this explanation; thet is, there is a pogtive

corrdation between the sze of the informa sector and the sze of the disortions.

VI.3CASE 3

For cae 3, we dlow two shocks Firs, we assume an increase in the
productivity parameter that implies, without changing the digtortions, an increase in
the production of the intermediate good equal to 50 percent. Second, we assume an
increase in digtortions by 33 percent. As we can see, the increase in digortions
outweighs the postive shock on the intermediate-good sector, and, participation in
the informa sector rises by 7.04 percentage points. At the same time, the relative

weight of the private sector in totd employment of the economy decreases by 6.86
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percentage points and the proportion of people employed in the intermediate-good

sector diminished by 0.18 percentage points.

V1.4 CASE 4.

The outcomes derived from this case reinforce the results of the last two cases.
After a reduction of the digtortions by 33 percent with no shock in the intermediate-
good sector, there is an increase in the relative weight of the private sector by 21.99
percentage points and a decline in the informa sector from 45.00 to 22.46 percent.
Both changes are very amilar to those in Case 1, which suggests that a reduction in
digortions has gmilar effects as an increase in productivity. The decrease in
digortions means a decrease in the price of labor in the forma sector relative to the
price of that input in the informa sector. Incentives for the firms to create jobs in the

forma sector increase as the distortions in the labor market become smdller.

V1.5 CASE 5.

Here we assume a reduction in the productivity parameter that implies,
without changing the didtortions, a decrease in production of the intermediate good
equa to a 50 percent. As shown in Table 3 the percentage of people employed in the
oil sector as a percentage of total employment decreases by 0.29 percentage points,
and te negative shock on the oil sector reduces the proportion of people employed in

the private sector by 5.38 percentage points.

27



28

V1.6 CASE 6.

In this case, we andyze the effects of an increase in digtortions by 33 percent,
keeping congtant the productivity parameter of the production function. Under these
assumptions, in the new deady date rdative employment in the informa sector
increases by 1241 percentage points. At the same time, the deady dSate leve of
employment for the private sector decreases by 12.09 percentage points and
employment in the intermediate-good sector decreases by 0.32 percentage points. As
explaned for Case 2, thee results are determined by the incentive sructure
introduced by the digtortions. The new Steady date of employment in the informd
sector is grester than in Cases 2 and 3 because for smulation 6 there is not a postive
shock in productivity that compensates for the negative shock represented by an

increase in digtortions.

VI.7 CASE 7.

The outcomes derived from this case reinforce the results of Cases 5 and 11
with respect to changes in digtortions, and from Cases 2, 3, and 6 respect to changes
in productivity. This is an extreme negative scenario because it is based on the
grestest reduction in productivity and the greatest increase in digtortions. Therefore,
we get the greatest increase a the steady dtate of employment in the informal sector,
19.37 percentage points relative to the basdline case, and the grestest decrease at the

Seady state of employment in the private sector (or 18.91 percentage points.)
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VI1.8 CASE 8.

In this smulation, we assume a the same time two shocks a decrease in
digtortions equa to a 33 percent, and an increase in the production of the intermediate
good equa to a 50 percent. Both shocks act in the same direction. In this case, the
new steady dtate of relative employment decrease with respect to the basdine case by
31.27 percentage points. It is greater than the variation from Cases 4 and 11 because
in Case 4 there is only one shock, and in Case 11 the shocks act in opposte

directions.

VI.9CASE 9.

As in Case 8, we andyze the effect of a reduction in digtortions combined
with an increase in the production of the intermediate good equa to 100 percent. Case
9 is an extreme podtive dmulation because we combine the greatest increase in
production with the grestest reduction in digtortions. Steady State employment in the
informal sector registers the greatest decrease relative to the basdine case, or 35.48
percentage points. In addition, the seady sate of employment in the intermediate

good sector reachesits greatest value (2.17 percentage points.)

V1.10 CASE 10.
In this case, we assume an increase in production equal to 50 percent without
any change in digtortions. Participation in the private sector rises by 10.47 percentage

points At the same time the reaive weght of the informa sector in tota
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employment of the economy decreases by 10.65 percentage points, and the proportion

of people employed in the intermediate-good sector rises by 0.18 percentage points.

VI.11 CASE 11

In this smulation, we assume two shocks: a decrease in digtortions equa to a
33 percent, and a decrease in the production of the intermediate good equa to a 50
percent. These two shocks act in opposte directions. The steady State of employment
in the informa sector decreases by 2.46 percentage points, the percentage of people

employed in the intermediate good sector fals by 0.03 percentage points.

VII. Sengitivity Analysis
We andyze the senstivity of our results to changes in two parameters. the
depreciation rate of human cepitd and the labor share. We decide to check the
sengtivity of the outcomes of the modd to changes in these two parameters because
in the case of the depreciation rate of human capitd, it was taken from dudies that
use data for the American economy, and in the case of the labor share, there are no
estimates of this parameter for Venezuela
a) The depreciation rate of human capital. In the basdine case, the vaue of
G is 4 percent. We perform two sets of simulations. For the first one, we
use g,=2 percent, and for the other we assume that g, is 6 percent. The

results are in Tables 4 and 5 They show the same trend as the outcomes in

the five cases presented earlier.
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b) The labor share. Recdl that in the benchmark case the labor share was

greater than the capitd share. We perform two sets of smulations. For the

first one, we assume that the labor share is equd to the capitd share. For

the second, we suppose that the labor share is smdler than the capitd

ghare. The reaults are in Tables 5 and 6 They have the same pattern as the

outcomes of the cases studied before.

TABLE 4

SENSITIVITY ANALYSIS
CHANGE IN THE DEPRECIATION OF HUMAN CAPITAL

gp=2%
BASELINE CASE1 CASE2 CASE3 CASE4 CASES
SECTOR % OF % OF % OF % OF % OF % OF
PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE
EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED
PRIVATE
SECTOR 53.75 75.18 54.74 46.24 74.69 47.57
rermen 125 2.82 2.01 1.70 2.87 158
GOOD
SECTOR
INFORMAL
FORMAL 45,00 22.00 43.25 52.06 22.44 50.85
CASE®6 CASE7 CASES CASE9 CASE 10 CASE1Ll
SECTOR % OF % OF % OF % OF % OF % OF
PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE
EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED
PRIVATE
——on 41.79 34.75 83.98 87.98 63.97 55.87
INTERMED 141 0.91 3.23 2.78 1.98 2.09
GOOD
SECTOR
INFORMAL
SECTOR 57.00 64.34 12.79 9.24 34.05 42.04
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TABLES

SENSITIVITY ANALYS S
CHANGESIN THE DEPRECIATION OF HUMAN CAPITAL
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gp=6%
BASELINE CASE1 CASE?2 CASE3 CASEA4 CASES
SECTOR % OF % OF % OF % OF % OF % OF
PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE
EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED
PRIVATE
SECTOR 53.75 76.68 55.83 47.16 76.18 49.96
INTERMED 1.25 1.30 0.94 0.80 1.34 0.78
GOOD
SECTOR
INFORMAL
SECTOR 45.00 22.02 43.23 52.04 22.48 49.26
0p,=6%
CASE6 CASE7 CASES CASE9 CASE 10 CASE1Ll
SECTOR % OF % OF % OF % OF % OF % OF
PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE
EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED
PRIVATE
SECTOR 41.79 34.89 85.21 88.37 64.29 56.35
INTERMED 0.72 0.69 0.82 2.04 125 1.03
GOOD
SECTOR
INFORMAL
SECTOR 57.49 64.42 13.97 9.59 34.46 42.62




TABLE 6

SENSITIVITY ANALYS S
CHANGESIN THE LABOR SHARE

a=35%
BASELINE =~ CASE1 CASE?2 CASE3 CASE 4 CASES5
SECTOR % OF % OF % OF % OF % OF % OF
PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE
EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED
PRIVATE 53.75 75.70 56.84 45.82 72.74 46.16
SECTOR
INTERMED 1.25 2.29 1.69 1.39 2.27 1.23
GOOD
SECTOR
INFORMAL
SECTOR 45.00 22.01 41.47 52.79 24.99 52.61
CASE6 CASE7 CASES CASEQ CASE10 CASE11
SECTOR % OF % OF % OF % OF % OF % OF
PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE
EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED
PRIVATE 40.89 33.69 83.47 87.89 62.74 55.49
SECTOR
INTERMED 1.13 0.89 2.13 2.38 1.59 1.37
GOOD
SECTOR
INFORMAL 57.98 65.42 14.40 9.73 35.67 43.14
SECTOR




TABLE 7

SENSITIVITY ANALYSIS
CHANGESIN THE LABOR SHARE

a=40%
BASELINE =~ CASE1 CASE2 CASE3 CASE4 CASE5
SECTOR % OF % OF % OF % OF % OF % OF
PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE
EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED
PRIVATE 53.75 74.95 55.83 44.64 69.66 45.28
SECTOR
INTERMED 1.25 2.60 0.94 1.87 2.90 2.01
GOOD
SECTOR
INFORMAL 45.00 22.45 43.23 53.49 27.44 53.71
SECTOR
CASE6 CASE7 CASES CASE9 CASE 10 CASE 11
SECTOR % OF % OF % OF % OF % OF % OF
PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE PEOPLE
EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED EMPLOYED
PRIVATE
RIVATE 40,37 33.02 83.01 87.53 61.97 54.03
Nrermen 118 0.96 2.21 2.47 171 143
GOOD
SECTOR
INFORMAL
SECTOR 58.45 66.02 14.78 10.00 36.32 43.74

VIIlIl. Final Comments

Given the daa limitations, one can discuss the specific numbers we get for

each case. Here we focus on the direction those exercises show. All cases taken

together indicate two basic results.

Firg, the rdationship between the levd of digortions and the dze of the

informa sector is postive. Second, the relationship between a postive shock in the



forma sector and the number of people employed in the informal sector is negative.
These results are worth highlighting because there is empirica evidence of a podtive
relaionship between being poor and being in the informa sector. Rosenbluth (1994)
shows that, excluding professonds and technicians from the informa sector, there
are proportionately more people considered poor working in the informa sector than
in the forma sector, in such countries as Argentina, Brazil, Mexico, Panama,
Uruguay, Venezuda, Guatemaa and Paraguay. In Venezuda, Riutort (1999)
documents that the growth of poverty and the growth of the sze of the informd
sector have been pardld processes.

In our model, we do not andyze poverty, but we study how some shocks
affect the sze of the informa sector. If our results were trandated into the economic
policy for Venezuela, a reduction in the level of digortions in the labor market would
decrease the magnitude of the informal sector, and in that way the proportion of the
populaion living in povety would dso dedine Rosenbluth divided the
aforementioned countries into two groups according to the development modality:
finandd-moddity countries and agriculturd-modality countries, where dl countries
other than Guatemaa and Paraguay belong to the firss mode?? Rosenbluth finds hat
the agriculturd-moddity countries have a larger informa sector and a grester
percentage of people working in the informd sector living in povety than the
countries in the second group. Since people from agricultura-modality countries have

on average less schooling years than individuds from financid-moddity countries,

22 A financial-modality country is a country whose economy is based on the production of services. An
agricultural-modality country is a nation whose economy is based on agriculture.



one policy to reduce the sze of the informa sector might be subsidies to education. In
the case of our modd, a palicy like this is implicitly taken into account because there
is tuition subsdy of 100 percent. Here, the costs of education are exclusvey
foregone wages because individuds do not have to pay any tuition for receiving
traning. Our clam is that digortions in the labor market are the essentid varidble to
explain the 9ze of the informa sector.

Note that here we are consdering only distortions in labor markets. There are
no digortions in the market for physcd capitd. A branch of the neoclasscd
development theory emphasizes the role of digtortions in capitd markets as the man
cause of differences in education, invesment rates, and income among countries.  In
an environment of digtortions to the investment in capita, Restuccia (1998) conducts
a policy experiment of subsdies to education, and concludes that this policy does not
compensate for negative effects that digtortions impose on capitd accumulation.
Restuccia and Urrutia (1996) show that distortions, measured as the relative price of
investment to consumption goods, explain 90 percent of the differences observed on
the data in relative investment rates among countries. Chari, Kehoe, and McGrattan
(1997) conclude that 80 percent of the international varigbility of income is due to
differencesin digtortions on physca capitd accumulation.

Belo (1999) showed the rdationship between wage inequdity among maes
and the dze of the informa sector. In particular, this author showed that the size of
the informa sector is important in explaning inequdity in the two years in the sudy
and that there is negative rdaionship between wage inequdity and the sze of the

informa sector. The policy exercises peformed in this chepter show a negative
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relationship between the sze of the informa sector and productivity shocks in the
forma sector or the level of digortions in the labor market. Combining these results
one can say that a way to reduce inequdity is to reduce the level of digtortions on the
labor market. The liberdization of that market reduces the sze of the informa sector
and consequently decreases wage inequdity. Further, following the neoclassca
development theory, this policy has an additiond effect on reducing wage inequaity
through the posgtive effects that it has on human capitd accumulaion. As shown in
Bdlo (1999), education is an important varigble explaining both the wage inequdity

in one year and the change in wage inequality over time.
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