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ABSTRACT
Efficiency in a Search and Matching Economy with a
Competitive Informal Sector *
We consider a dual labor market with a frictional formal sector and a competitive informal
sector. We show that the size of the informal sector is generally too large compared to the
optimal allocation of the workers. It follows that our results give a rationale to informalityreducing policies.
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Introduction

Informal or unregistered employment is substantial in many countries, especially in developing ones. It
is now well documented that informal and formal labor markets do not share the same characteristics
(see e.g. Fields, 2011). In this note, we consider a dual labor market divided between a formal sector
subject to matching frictions and a competitive informal sector.1 In this framework, workers can take
an informal job that can be found instantaneously, or search for a formal job. We show that the
workers do not take into account the positive externalities they create on the formal ﬁrms’ search
costs, so that the decentralized outcome features a lower than socially optimum number of workers
participating to the formal labor market. Accordingly, there is room for corrective policies to reduce
participation to the informal sector.
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The model

The model builds on the conventional continuous-time search and matching framework à la Pissarides
(2000), and is extended to incorporate a competitive informal sector, as in Zenou (2008). We consider
an economy populated with a continuum of inﬁnitely-lived, risk neutral and homogenous workers and
a continuum of identical ﬁrms holding at most one vacancy. All agents discount future payoﬀs at the
rate r > 0. Among workers M and L work informally and formally respectively, while there are U
unemployed workers searching for a (formal) job. The size of the population is then deﬁned as:
N =M +L+U

(1)

Production results either from formal or informal activities. There is an endogenously sized continuum
of registered ﬁrms, each endowed with a single job slot, which can be either ﬁlled and producing, or
vacant and searching for a worker. Registered ﬁrms produce with a ﬁxed coeﬃcient technology, yielding
y units of output per worker. Total output realized by unregistered ﬁrms results from an aggregate
production function F (M ) with F ′ > 0, F ′′ < 0.
The formal sector has matching frictions captured by a customary matching function with standard
properties. The ﬂow of hires M writes M ≡ M(V, U ), where V denotes the number of vacancies.
Let θ ≡ V/U be the labor market tightness. On average, a vacancy meets a worker at rate q (θ) ≡
M(V, U )/V = M (1, 1/θ) , with ∂q(θ)
∂θ < 0, whereas an unemployed ﬁnds a job at rate M(V, U )/U =
θ∂q(θ)
M (θ, 1) = θq (θ), with ∂θ > 0. We assume that frictions are negligible in the informal sector so
that workers and ﬁrms match instantaneously.
1

For a discussion of why the informal sector should have less frictions see e.g. Zenou (2008).
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The ﬂow into unemployment results from match-speciﬁc shocks occuring at Poisson rate δ. The
motion law for U satisﬁes:
U̇ = (N − M )(1 − u)δ − (N − M )uθq (θ)
|
{z
} |
{z
}
number of separations

(2)

number of hires

where N − M and u = U/(N − M ) indicate the size of the formal sector and the unemployment rate
respectively. The steady-state sectoral unemployment rate writes:
u=

3

δ
.
δ + θq (θ)

(3)

The decentralized economy

Workers’ expected utility of being unemployed and searching for a job or employed in a registered
ﬁrm can be deﬁned as follows:
rS = θq (θ) (W − S)

(4)

= w + δ(S − W )

(5)

rW

Job seekers get a payoﬀ that is normalized to zero. At rate θq(θ) unemployed workers will be employed
leading to a capital gain of (W − S). A formal worker gets the net wage w in each period and will
become unemployed at Poisson rate δ in which case, the workers incur a capital loss given by (S − W ).
The informal sector is competitive, so that informal workers are paid their marginal product. As a
result, the discounted value of being informal writes:
rI = ω = F ′ (M )

(6)

The value to the ﬁrm of holding a vacancy or a ﬁlled job are deﬁned as follows:
rV

= −γ + q (θ) (J − V )

(7)

rJ

= y − w + δ(V − J)

(8)

where γ is the cost of holding a vacancy. At rate q(θ), the ﬁrm meets a worker, which yields a capital
gain (J − V ). A ﬁlled job yields instantaneous proﬁts y − w, where w is the wage paid to the worker.
With exogenous probability δ, the match will be destroyed and the ﬁrm incurs a capital loss (V − J).
Workers allocate themselves between the two types of jobs so that in steady state, they must be
indiﬀerent between searching for a formal job and being employed by an unregistered ﬁrm. We get:
rS = rI
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(9)

Formal Wages. Matching Frictions imply that upon matching, a ﬁrm-worker pair generates a local
monopoly rent. This rent is shared through a generalized Nash criterion which determines formal
wages according to max(W − S)β (J − V )1−β , where β denotes the workers’ bargaining power. Using
w
(4), (5), (7), (8), the free entry condition, V = 0, and the FOCs of the bargaining problem, we get the
standard wage equation:
w = β(y + γθ)
(10)
Labor Demand. Using the fact that V = 0, together with (7) and (8), we get:
γ
y−w
=
.
q(θ)
r+δ

(11)

γ
Free entry implies that ﬁrms enter the labor market until the expected cost of holding a vacancy q(θ)
equals expected proﬁts y−w
r+δ . Equation (11) is analogous to a labor demand equation. Using (10), the
free entry condition rewrites as:

1−β
γ
=y
.
q(θ)
r + δ + βθq(θ)

(12)

Informal Jobs. Using (4), (7) and the focs of the bargaining problem, the value of being unemployed
β
rewrites as rS = 1−β
θγ. Combining with the arbitrage condition (9) and the asset equation (6), we
get:
β
F ′ (M ) =
γθ,
(13)
1−β
and ﬁnally the steady-state number of informal workers:
(
)
β
′−1
M =F
θγ .
1−β
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(14)

The optimum

We compare the market outcome to the commands of a benevolent central planner, aimed at maximizing the following social welfare function (see e.g. Pissarides 2000):
∫ ∞
Ω=
e−rt [yL − γV + F (M )] dt
(15)
0

The ﬁrst term within brackets, yL, is the total output of the formal sector. The second term, γV,
corresponds to the total costs of posting vacancies in the formal sector. Finally, the third term, F (M ),
is the total output of the informal sector. While optimizing social welfare, the planner is then subject
to the same feasibility constraints (1), to the same deﬁnition of tightness θ ≡ V/u(N − M ), and to
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the same constraints on the evolution of unemployment as in the market outcome (2). The planner
controls the number of informal workers M , tightness θ, and the unemployment rate u.
Optimality conditions imply that the size of the informal activities, M c and sectoral tightness, θc ,
result from:
F ′ (M c ) = y(1 − uc ) − γθc uc
(16)
γ
1 − ηc
=
y
q(θc )
r + δ + η c θc q(θc )

(17)

where η c = −θc q ′ (θc )/q(θc ).
When allocating workers between formal and informal activities, the planner equalizes the marginal
product of informal work, F ′ (M c ) to the marginal product of formal activities net of search costs,
y(1 − uc ) − γθc uc . The planner determines tightness θc by equalizing expected search costs γ/q(θc )
1−η c
to the social return to job creation y r+δ+η
c θ c q(θ c ) . Equation (17), is thus identical to the free entry
condition (12) in equilibrium when the Hosios condition (Hosios,1990) holds, i.e., when β = η. Having
determined tightness in the centralized outcome, the divide between formal and informal activities
results from (16). Using (17) and after substitution of uc = δ+θcδq(θc ) , we get:
F ′ (M c ) =

ηc
γθc
c
γθ
+
r
1 − ηc
(1 − η c ) (δ + θc q(θc ))

(18)

to be compared to (13) in equilibrium.
In the general case, there is a misallocation of workers between formal and informal activities.
From the comparison between (13) and (18), it turns out that the return to participation to formal
activities is larger for the central planner than for the workers. Even when β = η the private return to
β
η
γθ c
search for a formal occupation 1−β
γθ∗ will be lower than the social return 1−η
γθc + r (1−η)(δ+θ
c q(θ c )) ,
so that too many workers will choose to go informal in the decentralized outcome (M c < M ∗ ).

Proposition 1. Centralized vs decentralized outcome when r > 0. In equilibrium when r > 0,
centralized and decentralized outcomes do not coincide whenever the Hosios condition, β = η, holds.
We have that θc = θ∗ and M c < M ∗ .
Proof. Straightforward from the comparison of eq. (12), (13), (17) and (18).
It follows that there are too few formal jobs and too many informal jobs in equilibrium when the
discount rate is strictly positive. Therefore there is a rationale for economic policies that foster formal
employment. An intuition for this result is the following. The basic cause of the ineﬃciency in this
model is analogous to a hold-up problem: Ex-ante, a worker decides which sector to enter. If he enters
the formal sector, he only recoups a fraction β of the search cost required to ﬁnd a formal sector job.
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Similar to the standard hold-up problem, β cannot be set in a way that gets both the vacancy creation
decision and the ex-ante investment decision (which sector to enter) right2 .
Let us now turn to case where the discount rate, r, goes to zero. The next proposition summarizes
our results.
Proposition 2. Centralized vs decentralized outcome when r → 0. In equilibrium when r → 0,
centralized and decentralized outcomes coincide whenever the Hosios condition, β = η, holds. We have
that θc = θ∗ and M c = M ∗ .
Proof. Idem.
Hence, if the Hosios condition holds, the equilibrium is constrained eﬃcient when r → 0. However,
even in this case, there is no particular reason to believe that the condition β = η holds. It is
possible to investigate the impact of a shift in the bargaining power away from the Hosios condition
when r → 0. In this case, tightness does not generally reach its optimal value. As a result, this will
β
translate into a sub-optimally low return to participation to formal activities, as 1−β
γθ∗ is maximized
when the Hosios condition holds. It follows that an ineﬃciently high number of workers choose to go
informal, i.e. M ∗ > M c . This occurs because workers choose between formal and informal activities
by comparing the expected return from each activity, and do not internalize the beneﬁcial impact of
their participation to the formal sector on ﬁrms’ expected search costs. This is is summarized by the
following proposition:
Proposition 3. Centralized vs decentralized outcome when r → 0 and β ̸= η. In equilibrium
when r → 0 and β ̸= η, we have M c < M ∗ .
Proof. Idem.
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Conclusion

In this note, we have studied a search and matching model with a frictional formal sector and a
competitive informal sector. We have shown that a laissez-faire economy is ineﬃcient even if the
Hosios condition holds. In this respect, our results are complementary to the ﬁndings of e.g. Acemoglu
(2001) or Albrecht et al. (2010). We claim that informality induces a suboptimal participation to the
formal sector. This provides a rationale for corrective policies fostering formal employment.
2

We would like to thank an anonymous referee for suggesting this interpretation.
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