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Abstract

In this paper, we develop a model that captures stylized facts of informal labor
markets. We show how justice interference on informal contracts leads to penalties
in the equilibrium wage of informal workers. We also state that, in a repeated game
situation, an equilibrium where the wage gaps between formal and informal contracts
diminish with the worker skills exists and is unique. These claims are supported by
two assumptions: (i) the existence of a technology that makes possible a firm to buy
information about the worker productivity and past actions; (ii) unskilled workers have

a more homogenous productivity than the skilled workers.
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1 Introduction

In many developing countries, the informal sector represents a large share of the labor
market. For instance Maloney (2004) estimates that informal jobs encompass 30% to 70%
of the labor market in the majority of Latin American countries. Informal jobs are broadly
defined as employment relationships not subject to labor regulations. These regulations vary
from country to country and include minimum wage, annual bonuses, vacations, advance
notice, severance pay, seniority premium, among other mandate benefits.!

The extant literature presents two contrasting views about the nature of informal em-
ployment. The first view argues that there exists barriers to entry in the formal sector. As
a result, even though firms and workers would prefer to participate in the formal sector,
for some of them the informal sector is the only option (see e.g. Fields, 1975; Chandra and
Khan, 1993; Loayza, 1994, 1997). A natural implication of this view is that wages in the
formal sector are on average higher than wages in the informal sector. This is consistent
with most empirical evidence. Indeed, the stylized fact is that informal jobs pay less than
formal jobs even for equally productive workers (see e.g., Roberts, 1989; Pradhan and von
Soest, 1995; Funkhouser, 1996, 1997; Magnac, 2001; Gong and Van Soest, 2002; Frank
MclInteyre, 2004; Badaoui et. al, 2007; Botelho and Ponczek, 2008).

The second view argues that firms and workers choose between formal and informal
contracts, and that some of them actually prefer informal contracts in order to escape labor
regulations (see e.g. Rosenzweig, 1988; Maloney, 1998, 1999; Tybout, 2000). The choice
between a formal and an informal relation is thus explained by differences in workers and
firms characteristics. For instance, workers may have distinct preferences over the fringe
benefits provided by the formal sector, and firms may have distinct costs associated with
maintaining a formal status. In what follows we put forward a model that builds on the
second view and which reproduces the stylized fact that on average wages in the formal
sector are higher than wages in the informal sector.

We motivate our model with the evidence that in most countries job regulations require
the payment of all mandate benefits even for workers hired under informal contracts (see
Heckman and Pagés, 2000). Moreover, the employer is usually liable to pay fines over
unpaid benefits.? In fact, justice branches in many countries (e.g. Argentine, Brazil, Chile,

Dominican Republic) have special courts specialized in labor disputes which generally rule

'Heckman and Pagés (2000, 2004) summarize job regulations in Latin American and Caribbean countries.
2For example, the Brazilian labor code stipulates a 50% fine; the Philippine code stipulates a fixed

P100,000.00 penalty (around US$2,000.00) .



in favor of the plaintiff, particularly if the worker is informally hired. If one takes this fact
into account, a possible implication is that wages under a formal contract may be higher
than wages under an informal contract after all the workers’ gains and employers’ costs are
internalized.

We also attempt at explaining a related feature of labor market in developing coun-
tries, which has been unveiled by recent empirical evidence. Precisely, there is a negative
relationship between the wage gap (difference between the formal and the informal wage)
and the productivity of the worker (as captured by his education and experience). Botelho
and Ponczek (2008) documents this characteristic showing that for workers in the higher
quintile of the wage distribution the differential inverts with informal contract paying more
than the formal ones. Similar patterns are found for older and more educated workers.?
Lehman and Pignatti (2007) study the Ukrainian labor market and show that the informal
jobs in the upper tail of the wage distribution pay equal or more than the formal ones, but
there is a wage premium in favor of formal jobs in lower parts of the wage distribution.

We claim that the negative relation between the wage gap and the productivity of the
worker is explained by asymmetric information in the labor market. First, there is an
adverse selection problem because firms incur a cost in observing the productivity of the
worker. This problem is particularly severe when workers have higher skills because the
variance of productivity increases with skills. Table 1 and 2 present some evidence on the
standard deviation of wages (proxy for productivity) by education levels and age (proxy for
skills) in Brazil. As expected, the wage distribution becomes more disperse as the workers
become more educated and more experienced. The presence of asymmetric information
also leads to a moral hazard problem because firms incur a cost in observing the past
actions of workers. In particular, the firm is interested in knowing whether the worker has
a reputation of suing his past employers over unpaid benefits. We capture both costs by
assuming that the only way a firm can obtain information about the productivity and the
past actions of workers is through previous employers’ references, which is a time consuming
process.

We demonstrate that the firm only has an incentive to access the previous “record” of
a worker if she is matched with a skilled worker. Intuitively, since unskilled workers have

similar productivity, information about their past history is beneficial only to the extent

$Tanuri — Pianto and Pianto (2003), using Brazilian cross-sectional data, also show that the earnings

gaps between formal and informal workers are wider at low income quantiles than at high ones.
4Essentially this is so because high skilled workers are more productivity, and the first and second

moments of the wage distribution increase.



Table 1: Distribution of wages in Brazil by schooling and gender
standard deviation of wages

Total Men Women
3 or less years of education 7.1 8.4 34
4 to 7 years of education 9.5 115 5.0

more than 8 years of education 20.2 24.1 15.3

source: PNAD 2006

Figure 1: Distribution of wages in Brazil by schooling and gender

Table 2: Dispersion of wages by age groups
standard deviation of wages

Total Men Women
less than 30 years old 7.04 7.18 6.83
30 to 50 years old 13.58 14.16 12.77
50 to 65 years old 25.74 32.01 21.90

source: PNAD 2006

Figure 2: Dispersion of wages in Brazil by age groups

that it is useful in anticipating whether the worker will sue the firm over unpaid benefits. It
turns out that, irrespective of the cost of accessing past histories (as long as it is positive),
there is no equilibrium in which firms have an incentive to access the record the worker upon
meeting an unskilled worker. As a result, the equilibrium wage of an unskilled worker in
the informal sector is relatively low because it incorporates the employer’s expectation that
the worker will sue the firm at the end of the contracting period. In contrast, since skilled
workers are heterogeneous, the firm has an incentive to incur the cost of observing their past
history irrespective of their behavior. In the aggregate, this implies that firms can condition
their choice of contract on the past behavior of skilled workers, which may discipline their
behavior. As a result, the equilibrium wage of a skilled worker in the informal sector is
relatively high because it incorporates the employer’s expectation that the worker will not
sue the firm at the end of the contracting period.

The paper proceeds as follows. In the next section, we present the model. In the

following section we comment on the robustness of our results. The last section concludes.



2 Model

We start with the description of the environment and with a characterization of the unique
equilibrium in an economy that lasts for one period. We then extend our environment to

an infinite-horizon economy and characterize the ensuing set of equilibria.

2.1 One-period economy
2.1.1 Environment

Consider a one-period economy with one good, a unit continuum of workers and a unit
continuum of firms. Workers can be unskilled (u) and skilled (s). All unskilled workers
have the same ability a,, = 0. Skilled workers instead have abilities a,, € {1,2}. Skills

5 The measure of unskilled workers

are observable but abilities are private information.
is u € (0,1) and the fraction of skilled workers with ability a,, = 1 is # € (0,1). The
labor market is subjected to frictions. We capture these frictions by assuming that firms
and workers meet randomly and in pairs, with one meeting per period. In a match with
an unskilled worker, total production is equal to ygp. In a match with a skilled worker,
total production is equal t0 ya,a,, Where a,, is the ability of the worker and ay € {1,2}
is an action taken by the firm. The firm incurs a cost ¢4, if she chooses action ay. We
assume that yo,q, is strictly increasing in a,, and ay, ¢,, is strictly increasing in ay, and

Ay = arg 12?1}(2} (Gyawaf — caf), where 6 € (0,1) is the bargaining power of firms (see
ay ,

below). An action is essential for production to occur in a meeting with a skilled worker,
but the firm can always choose not to take any action (in this case we say that ay = 0).
At the beginning of the economy, after matches are formed, each firm chooses between
a formal (F') and an informal (I) contract. In a formal contract, the worker earns wage w
and benefits b(w), where benefits are set in accordance with the prevailing labor code. In
an informal contract, there are no benefits and the worker only receives wages. We consider
an environment where firms are heterogeneous in terms of the costs and benefits of being
formal. For instance, a formal firm may have an easier access to the credit market and to
subsidies offered by the government. However, she may face transaction costs associated
with maintaining a formal status. We do not dwell here on the reasons underlying this
heterogeneity. We simply denote the net cost (henceforth, cost) of being formal by ¢ € R.
This cost is privately observed by the firm and comes as a random draw from a cdf G(c).

At the end of the period, all matches exogenously break down. However, before this

For instance, we can think of skills as the level of education and of abilities as the quality of education.



match is formed Production occurs and match

between afirm wage is set through Nash exogenously
and aworker bargaining breaks down
I I I I I
firm simultaneously chooses the worker chooses
the action and the contract whether to sue the firm

Figure 3: Sequence of Events

break occurs, each worker may choose to sue the firm if the firm did not pay the benefits
required by the labor code. In this case, the worker wins the lawsuit. The firm then faces a
penalty P and pays benefits b(w), where w is the wage received by the worker. The worker
can always sue a firm under a formal contract. However, there is a zero probability that he
wins the lawsuit.

Workers and firms bargain over the wage. This bargaining occurs after the firm has
made her decisions but before the worker’s decision on whether to sue the firm. We solve
the bargaining problem by applying the generalized Nash solution, where the bargaining
power of the firm is equal to 6 € (0,1). In the bargaining stage, firms and workers take as
given the probability ¢ € [0,1] that the worker sues the firm under an informal contract.
Finally, workers maximize the sum of wages and benefits, and firms maximize expected

profits. The sequence of events is described in figure 3.

2.1.2 Equilibrium

The equilibrium concept we use is perfect Bayesian equilibrium, and we find the equilibrium
by backward induction. Consider a generic match between a firm and a worker. First,
consider the decision of the worker on whether to sue the firm. In a formal contract, because
the firm pays the benefits required by the labor code, and there is a zero probability that
the worker wins a lawsuit, the worker does not sue.® Consider instead an informal contract.
Because the wage w is set before the worker’s decision, the worker obtains w if he does not
sue, and obtains w + b(w) if he sues. It is thus a dominant strategy to sue. As a result, in

any equilibrium, it must be the case that ¢ = 1.

SPrecisely, the worker is indifferent between suing and not suing the firm. We can always break the
indifference by assuming that the worker incurs an arbitrarily small disutility € > 0 (e.g., transaction costs)

if he sues the firm.



We now solve the bargaining problem. The bargaining problem under a formal contract

consists of finding the wage w that solves
max [Ya,ap —w —b(w)]” [w+b(w)]"".
The first order condition implies a wage wp such that
wr +b(wr) = (1 - 0) Yaya,-
In an informal contract, the worker always sues the firm. The bargaining problem is thus
max [yawaf —w—>b(w) — P]e [w+ b (w)] 7.
Hence, the wage wy is such that
wr +b(wr) = (1 —0) (yawaf - P) .

Assume that the firm chooses action ay. The profit of the firm under a formal contract is
thus Hyawaf — € — Cay, while her profit under an informal contract is 6 (yawa ;- P) — Cay-
The firm chooses a formal contract if and only if

eyawaf —C— Caf 2 0 (ya,waf - P) —Caf,

that is,
c<0P.

We now turn to the firm’s choice of action ay. Consider a meeting with an unskilled worker.
In this meeting, the firm knows that the worker has ability a,, = 0, she does not take any
action (ay = 0). Consider now a meeting with a skilled worker. In principle, we could
allow the worker to make an announcement to the firm about his ability. However, the
worker always has an incentive to announce that he has ability a,, = 2. This is so because
Gy = arg IIGI?IXZ} (Hyawa ;—Ca f) and Yq,q, is strictly increasing in ay. In fact, the first
condition iarilpli;as that the firm chooses ay = 2 whenever she believes that the worker has
ability a,, = 2, while the second condition implies that the wage of the worker is strictly
increasing in the firm’s action. As a result, when making her choice of action, the firm must
assume that the probability she is facing a worker with ability a,, = 1 (a,, = 2) is equal to
the unconditional probability © (1 — 7). Given this belief, the firm chooses ay = 1 under

an informal contract if and only if

Olrynn + (1 —m)yar — Pl —c1 > 0 [my12 + (1 — w) yaa — P] — ca.



In turn, the firm chooses ay = 1 under a formal contract if and only if
O[my1r + (1 = m)ya1] —c—c1 > 0 [myi2 + (1 = ) yao] — ¢ — co.
Note that, irrespective of the choice of the contract, the firm chooses ay = 1 if and only if

> (Oy22 — c2) — (Oy21 — 1)
0 (y22 — y12) — 0 (y21 — y11)
Proposition 1 summarizes our result

Proposition 1 There exists a unique perfect Bayesian equilibrium. In this equilibrium,
workers under an informal contract always sue the firm. A firm chooses ay = 0 in a
meeting with an unskilled worker. In a meeting with a skilled worker, a firm chooses ay =1

if and only if

(Oy22 — c2) — (Oyo1 — 1)
0 (y22 — y12) — 0 (y21 — y11)
Finally, a firm chooses a formal contract if and only if ¢ < OP.

™2

Note that the choice of the contract by the firm does not depend on the production level.
Hence, it does not depend on the skill and/or the ability of the worker. This implies that the
distribution of workers in terms of skills is the same under formal and informal contracts.
However, the choice of the contract depends on the decision of workers on whether to sue
the firm. For instance, if workers would never sue under an informal contract, all firms with
cost ¢ € (0,0P) would prefer to choose an informal contract.

In what follows, we are interested in the difference between wages under formal con-
tracts and wages under informal contracts. For this reason, in order to provide an explicit
expression for wages, we assume that b(w) = bw. This implies that
wF(amaf) — %,

145

and

(1-9) (yawaf - P)
1+0b '
Not surprisingly, wages are increasing in skills and ability, as higher skills and ability are

wr(aw, ay) =

associated with a higher surplus. Moreover,

(1-0)P
1+0b

Conditional on the skill and the ability of the worker (and on the action of the firm), the

> 0.

Wr (A, af) — wr(ay,ar) =

wage under a formal contract is higher than the wage under an informal contract. This
occurs because the worker always sues the firm, which reduces the surplus of the match by

a positive amount P.



2.2 Infinite horizon economy

We now assume that the economy has an infinite horizon and let the discount factor of
workers and firms be given by 6 € (0,1). In every period, firms and workers randomly
match, and events unfold as in the one-period economy. In an infinite horizon economy, we
need to be precise about the informational linkage across matches, especially the information
of the firm about the history of her current worker. Henceforth we allow the firm to pay a
cost ¢, > 0 in order to access the “record” of the worker. This record includes the ability
of the worker and a summary of his behavior in all previous matches. The set of possible

records is thus given by
H ={h=(aw,A):a, € {0,1,2} and A€ {S,S}}.

The first entry of each vector corresponds to the ability of the worker, and the second entry
is equal to S if the worker never sued a firm in the past, and is equal to S otherwise. In
general, the benefit of observing the worker’s record is twofold. First, the firm can condition
her choice of action on the ability of the skilled worker. Second, the firm can condition her
choice of contract on the past behavior of the worker. For instance, the firm may decide to
choose a formal contract if she observes that the worker sued in the past, and an informal
contract otherwise.

Consider a generic match between a firm and a worker. The history of the worker
includes the past behavior of firms in all matches in which the worker participated, and
the past behavior of the worker which cannot be accessed by observing his record. It also
includes the record of the worker. In turn, the history of a firm includes her past behavior,
the past behavior of workers in all matches in which the firm participated and the records of
workers with whom the firm matched in the past and incurred the cost ¢p. It also includes
the record of the firm’s current worker, as long as the firm incurs the cost c,.

There is no loss in generality if we assume that workers only condition their behavior
on their current record and on the current behavior of the firm. In turn, there is no loss
in generality if we assume that firms only condition their behavior on their type (cost c)
and on the record of her current worker, in case she incurred the cost ¢;. The reason
is that in an environment with a continuum of agents and random meetings, the private
information of an agent is independent of the behavior of the agent’s current and future
partners. There is also no loss in generality if we assume that unskilled workers do not
condition their current behavior on the firm’s current action. This is so because the firm’s
current action has no impact on the current utility of the worker and is independent of the

behavior of the worker’s future partners. Finally, because our environment is stationary,



we further restrict our attention to stationary strategies. This reasoning implies that the
strategy of an unskilled worker is fully described by a function o, : {S,S} — {S,S}. In
fact, an unskilled worker may only condition his strategy on his record, and he is only
called upon to make a choice between suing and not suing the firm in case the firm chooses
an informal contract. Lemma 1 partially characterizes the behavior of firms and unskilled

workers in any perfect Bayesian equilibrium.

Lemma 1 In any perfect Bayesian equilibrium, unskilled workers with a record S and firms

simply maximize current payoffs.

Proof. Consider the decision problem of an unskilled worker with a record S. Because this
record is absorbing, the current behavior of the worker does not change his future record.
Thus, the optimal decision of the worker is to maximize current payoff. Consider now the
problem of a firm. Note that in every match workers cannot observe the firm’s history.
As a result, the current choice of the firm has no implications on her future profit and her

optimal decision is to maximize current profit. m

A direct implication of Lemma 1 is that, in any perfect Bayesian equilibrium, unskilled
workers sue the firm in every opportunity. Moreover, firms choose a formal contract if this
contract provides a higher profit when workers never sue. This implies that firms with cost
¢ < 0 always choose a formal contract. Finally, firms choose an informal contract if this
contract provides a higher profit even when workers always sue. This implies that firms
with cost ¢ > 6P always choose an informal contract. Lemma 2 builds on this result and
shows that in any perfect Bayesian equilibrium, a firm has no incentive to incur the cost ¢,

upon meeting an unskilled worker.

Lemma 2 In any perfect Bayesian equilibrium, firms do not pay the cost ¢ in meetings

with unskilled workers.

Proof. Assume that there is a perfect Bayesian equilibrium in which some firm incurs the
cost ¢, upon meeting an unskilled worker. The only benefit the firm obtains in accessing
the record of an unskilled worker consists in observing whether this worker sued another
firm in the past. Hence, it must be the case that she faces a positive probability of meeting
unskilled workers with record S and unskilled workers with record S. Moreover, it must
be the case that a positive measure of unskilled workers condition their behavior on their
record, otherwise the firm would not gain anything by observing their records. As reasoned

above, in a perfect Bayesian equilibrium, a worker with the record S always sues the firm.
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Thus, it must be the case that some workers with a record S do not sue the firm. Now,
in a perfect Bayesian equilibrium, if a worker with the record S does not sue the firm, it
is because it is optimal not to do so. This result, combined with the fact that all workers
have a record S at the beginning of period 1 and the fact that strategies are stationary,
implies that unskilled workers never sue the firm on the equilibrium path. This contradicts
the argument that the firm faces a positive probability of meeting unskilled workers with
record S, and thus proves that there is no perfect Bayesian equilibrium in which some firm

incurs the cost c;, upon meeting an unskilled worker. m

A direct implication of Lemma 2 is that, in any perfect Bayesian equilibrium, an unskilled
worker simply maximizes his current utility and sues the firm in every opportunity. Indeed,
because no firm ever observes his record, the worker has no incentive to maintain the record
S. Proposition 2 proves that, as long as the cost ¢, is not too high and the discount factor
0 is not too small, there exists a perfect Bayesian equilibrium in which skilled workers
never sue. This equilibrium achieves the highest surplus in the class of all perfect Bayesian
equilibria.
st meyp @nd en < (1—7) [(y22 — ¢2) = (y21 — @1)).
There exists a perfect Bayesian equilibrium in which unskilled worker always sue, irrespective

Proposition 2 Assume that § >

of their record. In turn, skilled workers sue if they have a record (.,S) and do not sue if
they have a record (.,g), In this equilibrium the strategy of firms is as follows. In meetings
with skilled workers, firms pay the cost ¢, and observe the record of the worker. The Firm
then chooses action 1 (2) if and only if the worker has skills 1 (2), and (i) chooses a formal
contract if ¢ < 0, (ii) chooses a formal contract if ¢ € (0,0P) and the worker has record
(.,S), (iii) chooses an informal contract if c € (0,0P) and the worker has record (.,S), ()
chooses an informal contract if ¢ > 0P. In a meeting with an unskilled worker, the firm
does not pay the cost ¢, and does not choose any action. Moreover, she chooses a formal
contract if and only if ¢ < OP. Finally, whenever a firm chooses an informal contract,
the behavior of the worker as induced by the strategy profile, is taken into account in the

bargaining process.

Proof. We have already described the behavior of unskilled workers and the choice of
contract of firms with cost ¢ such that ¢ < 0 and ¢ > 0P. We also know that firms never
incur the cost ¢ in meetings with unskilled workers. Moreover, in meetings with unskilled
workers, firms always choose ay = 0 and firms with cost ¢ € (0,0P) always choose a formal
contract because they anticipate that these workers always sue. Consider now a meeting

between a firm with cost ¢ € (0,0P) and a skilled worker. If this firm anticipates that the

11



worker sues (which happens when the worker has a record S) she chooses a formal contract.
Otherwise, she chooses an informal contract. Now, a firm is willing to access the record of
a skilled worker if the benefit of doing of so matches the cost. Because in equilibrium all
firms pay the cost ¢; in matches with skilled workers, the only benefit a firm derives from
also paying this cost comes from the observability of the ability of the worker. We obtain

that a firm pays the cost if and only if
7 (y11 —c1) + (1 —7) (ya2 — c2) —cn > 7y1r + (1 — ) y21 — e,

that we can rewrite as

ch < (1 =) [(y22 — c2) — (Y21 — c1)] -

Finally, because a,, = arg H}Z}{XL} (Gyawa ¢ —Ca f), the firm chooses ay = a,. Finally, we
afe N ’ ’
need to consider the behavior of skilled workers. Clearly, workers do not sue under a formal
contract. In a match under an informal contract, workers with record (aw, §) do not sue if
and only if
) 0
myawaw Z byawaw + m {G (GP) yawaw + [1 - G (QP)] (yawaw - P)} .

We can rewrite this condition as

bYa,a
> o .
6_ byawaw +[1_G(9P)]P

Since y29 > y11, a necessary and sufficient condition is that

by22
6> .
= bym+ -G (6P)] P

This concludes our proof. m
Proposition 2 implies that the difference in wages between a formal contract and an

informal contract for an unskilled worker is

(1-0)P

A:
wo 1+0b

> 0,

while the corresponding difference in wages for a skilled worker with ability a,, € {1,2} is

Aw, = _b(l—@)y(aw,aw) <0.
v 1+b

In summary, the difference between wages under formal contracts and wages under informal

contracts is decreasing in skills.

12



Finally, the average wage of a worker in the formal sector is higher than the average

wage in the informal sector as long as the proportion of unskilled workers (1) is high enough:

my11 + (1 — 7) yao
% + 7y + (1 — ) yo2

>

3 Conclusion

In this paper, we build a model addressing aspects related to formal and informal labor
markets in developing countries. In the model, firms decide to hire workers under formal or
informal contracts based on its own characteristics. The existence of penalties for hiring in-
formal workers may lead to wage gaps favoring formal contracts in a situation where firms
do not have information about the worker’s past history. A technology that disclosures
information on the agents’ past actions generates equilibrium where the informal worker
does not sue the firm. Differences on the profitability of acquiring costly information for
heterogeneous workers explain differences in the wage gaps. We assume that the produc-
tivity dispersion of skilled workers is higher than the unskilled. We also assume that the
information on worker’s productivity is bundled with his past actions. Therefore, firms will
only benefit to acquire information on skilled workers. This guarantees the existence of an
equilibrium where skilled workers never sue and, therefore, do not pay wage penalties under
informal contracts. Informal unskilled workers are not screened and have incentive to sue.

Thus, wage differentials for unskilled workers persist.

13
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