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1 Introduction

Pervasiveness of informal economic activities is a prominent feature of developing countries.

As emphasized by e.g. Schneider, Buehn and Montenegro (2010), informality represents on

average between 30 to 40% of total employment in developing economies, much more than in

high income countries.1 Broadly speaking, informal sector is beyond the reach of any kind

of regulations including labor market regulations, and at the same time informal workers are

excluded from the coverage of benefits associated with formal work. Nevertheless, labor market

policies have direct or indirect implications on the size and composition of informal employment.

In this article, we focus on the allocation of labor between formal and informal activities induced

by unemployment compensation (hereafter, UC).

The incidence of UC is strongly positively related to economic development (Vodopivec,

2004, 2009). Few developing countries have UC systems, and some of them are contemplating

introducing unemployment insurance. Given the significant level of informality in these nations,

alongside the standard implications of UC on the protection provided to workers as well as on

the duration and the level of unemployment, its impact on informality has to be questioned. For

instance, Mexico is among the largest countries in the Americas that does not have a nationwide

UC system. It is characterized by a large informal sector that accounts for about 30% of total

employment. According to the OECD (2011), this reflects the limited role of income support

measures for job losers, and introducing UC should be a priority for the country. The country

is actually planning to introduce such a system at the nationwide level and has led experiments

at a smaller scale since 2007.2

There is a large and still growing literature aimed at understanding the nature, causes and

consequences of informality, especially in less advanced economies. According to the traditional

dualistic approach dating back to Lewis (1954), labor markets are segmented in developing

nations: the formal sector is incapable of creating enough jobs to absorb the whole active

population. Hence, formal jobs are rationed. Inasmuch as it is easier to access to informal

employment opportunities3, an important portion of workers who have neither the means nor

1See also Schneider and Enste (2000) for a survey.
2An unemployment benefit scheme has been introduced in the city of Mexico. It pays unemployment benefit

to persons aged 18 and older who lose their job. One of the aims of the programme is explicitly to promote the

incorporation of workers into the formal economy. Over 150,000 unemployed had benefited from the scheme in

2010.
3Informal jobs often correspond to self-employment, or can be found through social networks, friends or
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the time to afford waiting for a formal job accept to work in the informal sector at the expense

of lower wages and absence of social protection. Consequently, informal employment can be seen

as disguised unemployment. Hence, it can be argued that in the absence of state-provided UC,

informal employment act as an unofficial safety net for the workers. Informality would then be

much less widespread if the unemployed had access to UC. However, at the same time UC can

have adverse effects on the labor demand because of the additional costs that have to be borne

by the firms. If the main cause of informality is the insufficiency of labor demand in the formal

sector, introducing an UC system could bring about a further increase in the size of informal

sector.

There are conflicting views on the causes of informality as on the policy implications. Some

recent empirical work, mostly based on evidence from Latin America, strongly challenged the

traditional segmented market view and claimed that workers can voluntarily choose informal

sector (see e.g. Maloney, 1999, 2004 and Pratab and Quintin, 2006). According to this desirable

informal sector view, which is not new either (see e.g. Hart, 1973 and Fields, 1990), informal sec-

tor is rather a micro-entrepreneurial sector offering higher opportunities to workers with equally

important mobility of workers between formal and informal jobs.4 Yet, it can be expected that

introducing UC could also lead to similar opposing implications under the voluntary informal

sector approach. UC will increase the payoff to searching formal jobs for the workers, while

increasing the incentives for the firms to go informal in order to escape the additional burden of

UC. The mechanisms proposed in this paper are compatible with both views.

The purpose of this article is to analyze the impact of UC on the allocation of workers between

formal and informal activities, as well as the allocation of workers between sectors featuring

different incentives to go informal. To this end, we provide a simple search and matching

framework with two sectors, inspired from the Harris-Todaro model (Harris and Todaro, 1970).

Consistently with the view that informality seems to be omnipresent in virtually all sectors of the

economy in developing countries, we assume that within each sector, the labor market partitions

itself between a formal and an informal segment: there can be both formal and informal jobs in

different sectors, like, e.g. in the construction sector or in the services, while these sectors do not

relatives, so that in general, they can be found faster than formal jobs.
4In reality, the structure of the informal sector is heterogenous. For instance Fields (2005) argues that informal

sector is composed of an upper tier and a lower tier. The former is in line with the voluntary informal sector

view, while the latter is rather a segmented market. Accordingly, both segmented and desirable informal sector

arguments partly explains the informality. A recent study by Günther and Launov (2012) shows evidence from

Ivory Coast that nearly 45% of informal employment is involuntary, while 55% is voluntary.
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have the same proportions of formal and informal jobs. Informal jobs can be found more easily:

in each sector, the formal segment is characterized by matching frictions, whereas jobs can be

found instantaneously in the informal segment. Formal jobs last longer in one of the two sectors.

Differences in turnover rates then induce differences in the incentives to go formal/informal. The

allocation of labor within and between sectors stems from the workers’ rational behavior. Formal

jobs pay higher wages ex-post but they come at the expense of search costs in terms of forgone

earnings in the informal sector. Workers compare expected returns from searching formal jobs

with the expected returns from informal work which is decreasing in the number of informal

workers. In the steady state, labor is allocated within each sector so that workers are indifferent

between unemployment and informal jobs. Due to the heterogeneity in turnover rates, the risk

of unemployment is more important in the high-turnover sector and implies a higher informality

rate.5 Moreover, we assume that workers are aware of their opportunities in both sectors, so

search is directed. Accordingly, in equilibrium unemployed workers are equally well off in both

sectors.

In this set-up, several opposite effects are at stake: UC will increase the job seekers’ outside

options and will make them more demanding. This will push wages up and will be detrimental

to labor demand. Lower employment prospects will then lead more workers towards informality.

On top of that, UC needs to be financed, and taxation will also raise the incentives to go informal.

However, introducing UC also increases the returns to search for formal jobs, and could thus

cause a reallocation of workers from informal towards formal work within each sector. Finally,

UC may also cause a shift of the workforce between sectors where the incentives to take informal

jobs differ. It is a priori ambiguous whether workers will reallocate from the sectors where the

incentives to go informal are the largest to the sectors where they are the smallest following a

change in UC. In any case, it is not clear which of these effects will prevail, though this may

be particularly important in the context of developing countries with high unemployment and

pervasive informality. Accordingly, we aim to shed light on these problems.

Our framework allows us to highlight an overall beneficial allocative effect induced by UC.

We show that, at given tax rate, a rise in UC increases the returns to search for formal jobs

even if job creation falls with UC. Consequently, informal activities decrease within each sector.

5Actually, any kind of heterogeneity between sectors which affects the unemployed workers expected payoffs

could bring about a disparity in the sectoral informality rates. However, heterogeneity between turnover rates

allows us to investigate the impact of implicit subsidies induced by UC, an issue we discuss further in the article.
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In addition, although each unemployed worker has a lower job finding rate, the increase in the

number of job seekers could bring about a rise in aggregate formal employment. When we

impose a balanced budget rule, raising UC to a reasonable amount may still reduce informality,

while larger amounts of UC induce large disincentives to go formal within each sector because of

the level of taxation involved. We also show that UC induces a reallocation of workers towards

high-turnover sector where the informality is more widespread. Thus, the impact of UC on the

inter-sectoral allocation of labor partly weakens the beneficial impact of UC on the intra-sectoral

allocation of labor. Finally, UC finance creates an implicit subsidy from the low- to high-turnover

sectors as the former contributes more to the financing of UC than their workers receive from the

system. The subsidy causes a shift of labor force towards the high-turnover sector which in turn

implies an excess level of informality. On the contrary, introducing a simple layoff tax meant to

finance UC will internalize the detrimental impact of job turnover and will cause a reallocation

of workers from the high- to the low-turnover sector, as well as a reduction in informality in

each sector. Overall, these findings suggest that introducing UC and a well-conceived UC finance

system may prove efficient in reducing informality in developing countries.

A vast literature surveyed in e.g. Mortensen (1986), Atkinson and Micklewright (1991),

Holmlund (1998) or Fredriksson and Holmlund (2006) has already documented the effects of

unemployment insurance (UI) on unemployment and unemployment duration, and emphasized

that there is in general a positive correlation between the level and duration of UC and the length

of the unemployment spell, which can lead to higher unemployment rates. Some recent work

has also highlighted the potentially beneficial impact of UI on job quality (e.g. Acemoglu and

Shimer, 1999, Belzil, 2001, Centeno and Novo, 2009, Tatsiramos, 2009), but those studies focus

on developed rather than developing countries and do not consider informality.6 Robalino, Zyl-

berstajn and Robalino (2011) used a search model to assess the Brazilian unemployment benefit

system’s effects on the transitions from unemployment to formal and informal jobs. In line with

our results, their policy simulations indicate that removing UI component of the system increase

the transition probabilities to informal employment both for eligible and ineligible unemployed

workers. Margolis, Navarro and Robalino (2012) estimate that in the case of Malaysia, the main

effect of UI would be a reallocation of labor from wage into self employment while it has only a

modest negative effect on unemployment if benefits are not overly generous.

6On the contrary, van Ours and Vodopivec (2008) did not find any negative impact of reducing UI on the job

quality in Slovenia.
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The search and matching literature has recently devoted a growing attention to the study of

the labor markets of developing countries, characterized by high unemployment and high infor-

mality (e.g. Kugler, 2000, Fugazza and Jacques, 2004, Boeri and Garibaldi, 2006, Zenou, 2008,

Albrecht, Navarro and Vroman, 2009, Satchi and Temple, 2009, Ulyssea, 2009, Basu, Chau,

Kanbur, 2011, Charlot, Malherbet and Terra, 2011, Meghir, Narita and Robin, 2012). These

studies mainly analyze the implications of labor market policies such as severance payments,

payroll taxes, enforcement of regulations, subsidies and unemployment benefits on the size and

composition of informal sector as well as on the whole economy in developing countries. Com-

pared to that literature, our aim is to give a closer look at the impact of UC and UC finance

on the (re)allocation of workers as well as on unemployment. In this respect, the paper closest

to us is Zenou (2008). Just like we do, he proposes a Harris-Todaro type model of labor market

where there are search and matching frictions in the formal market while the informal sector is

perfectly competitive. Then, he investigates the impact of several labor market policies such as

UI, entry costs, wage/employment subsidies and hiring subsidies on the size of informal sector

and unemployment. We generalize and extend Zenou’s paper in the following ways: (i) We

consider not only the allocation of labor between formal and informal work within each sector,

but also the allocation of labor between sectors with different incentives to go informal; (ii) We

show that contrary to Zenou’s claim, a rise in UC will always increase the return to search for

formal jobs in each sector, in spite of the reduction in labor demand induced by UC. Therefore,

UC should be increased rather than cut to reduce informality; (iii) We give a closer look at UC

finance and highlight the existence of a subsidy between sectors induced by UC finance, which

may cause an excess level of informality. Accordingly, we study the impact of a simple layoff

tax that may reduce the subsidy.

In fact, heterogeneity in turnover rates enables us to explicitly study the impacts of UC

induced subsidies and resulting allocation of labor between sectors in developing countries. For

the US economy, several articles (e.g. Topel and Welch, 1980, Deere, 1991, and Anderson and

Meyer, 1993) have focused on the impact of UI and its finance on the cross subsidies across

industries differing in the volatility of product demand they face and accordingly in their labor

turnover rates. The first two have also analyzed the labor allocation effects of UI and showed that

subsidized high-turnover sectors increase their labor share at the expense of less volatile sectors.

For instance, both Deere (1991) and Anderson and Meyer (1993) find that construction, mining
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and manufacturing are mainly subsidized industries in most US states, whereas transportation,

public utilities, finance, insurance and real estate are the losers of UI. The theoretical result

that financing unemployment insurance through a layoff tax, instead of a payroll tax, avoids

distorting the allocation of labor between sectors with different layoff probability is well-known

in the literature. Our perspective is however rather different: our analysis is, to the best of our

knowledge, the first to consider the incidence of UC financing on informality. In this respect, we

add a number of complementary results to the literature. In particular, we show that differences

in turnover rates induce different incentives to go informal. We then study the allocative effect

of UC and show that the implicit subsidy between sectors may lead to some excess level of

informality which can be reduced by means of a layoff tax used in the financing of UC. Some

earlier studies (e.g. Kugler, 2000 and Heckman and Pagés, 2000) showed that firing costs such

as severance payments reduce turnover rates but at the same time increase informality as they

reduce formal firms’ labor demand. However, in our case although individual firms’ firing costs

increase with the layoff tax, overall fall in workers’ tax contribution and in implicit inter-sectoral

subsidies bring about a fall in informality.

The rest of the paper is organized as follows. Section 2 describes the model. The impact of

UC on the divide between formal and informal activities within each sector is studied in section

3, while section 4 studies the more general case where UC affects the allocation of labor between

and within sectors. In section 5, we investigate the quantitative impact of a change in UC.

Section 6 then discusses important issues related to labor turnover and UC finance. Finally,

section 7 concludes. Proofs are gathered in the Appendix.

2 The Model

This section outlines the economic environment in which we conduct our analysis. Our model

borrows from, and extends Zenou (2008), where workers trade off a risk of being unemployed

when searching for a formal job, against a larger payoff when search is successful. This idea is

also reminiscent of the Harris-Todaro dilemma where moving the economy from a traditional to

a modern sector implies a rise in unemployment.

Time is continuous and our focus is on steady-states. The economy is composed of two

sectors, denoted by H and L. Though our model is fairly general, and can account for differences

in various sectoral parameters, we will focus on differences in job destruction rates. We assume
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that jobs are more frequently destroyed in sector H than in sector L, i.e. H stands for high-

turnover sector and L stands for low-turnover sector. For the sake of clarity, we start by assuming

exogenous job destruction rates. Job destruction rates can easily be endogenized, as shown in

section 6.

Workers allocate themselves between the two sectors, while each sector partitions itself be-

tween formal/registered and informal/unregistered production activities.7 In this way, it is

possible to study both the allocation of labor between sectors H and L (i.e. the inter-sectoral

allocation of labor ), but also between formal and informal jobs (i.e. the intra-sectoral allocation

of labor). As will be shown hereafter, the difference in job destruction rates implies that there

are more incentives to go informal in sector H than in sector L.

This framework allows us to generalize on Zenou (2008) by studying how changes in UC

affect not only the allocation of labor between formal and informal activities within each sector,

but also the inter-sectoral allocation of labor between sectors where the incentives to go formal

or informal differ. Otherwise stated, our aim is to study under which condition a rise in UC

may reduce informality.8

Preferences and population. The economy is populated by a continuum of workers, the

size of which can be normalized to unity. Workers are assumed to be homogeneous9, infinitely

lived, and risk neutral10, discounting future payoffs at rate r > 0. Each worker supplies one unit

of labor inelastically. Consumers derive utility from the consumption of an unique final good.

Among sector-k’s workers, Mk and Lk work informally and formally respectively, while there

are Uk unemployed workers searching for a (formal) job.11 The size of a sector is then defined

7There is not a unique name and definition of the informal sector phenomenon. Registration based definition

is generally explained with nonconformity to fiscal and other regulations while the informal sector is associated

with the activities taking place in small firms having low level of organization, with low capital intensity, and

informal work relations depending on self employment and use of unpaid family workers. In this paper, informal

and unregistered will mean the same thing and will be used interchangeably. For different definitions see for

example Schneider and Enste (2000), Mead and Morrison (1996). It is also worth noting that Kanbur (2009)

criticizes the use of generic and general definitions of the informal sector and emphasizes that the definition of

the informality must be closely related to the regulation or state intervention in question.
8Of course, unemployment insurance is meant to provide insurance against unanticipated income losses to

risk averse workers. Here, our objective is to analyze allocative effects of UC and not the optimal design of an

unemployment insurance system. That is why we use the term unemployment compensation (UC) rather than

unemployment insurance (UI).
9See Albrecht et al. (2009) or Boeri and Garibaldi (2006) for models with heterogeneous workers.

10Given our focus on the allocative role of UC rather than on its insurance role, we assume risk neutrality as a

simplifying hypothesis. A similar assumption is made in e.g. Zenou (2008).
11From now on, we refer to variables related to one of the two sectors using subscript k = {H,L}.
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as:

Nk = Mk + Lk + Uk (1)

The size of the two sectors are related as follows from our normalization on the size of the

population:

NH = 1−NL (2)

The goods market. Goods are assumed to be non storable. Each sector is assumed to be

specialized and produces an intermediate good which is sold on a competitive market at a

price pk. Ultimately, intermediate goods are combined to produce a final consumption good

in quantity Y . The price of this final good is normalized to unity. The aggregate production

function is CES and satisfies:

Y =
(
αY ρ

H + (1− α)Y ρ
L

) 1
ρ , (3)

where YH and YL denote the production of the intermediate good in the H and L sector re-

spectively. As in Acemoglu (2001), ρ < 1 and the elasticity of substitution between the two

intermediate goods is 1/(1− ρ), while α ∈ (0, 1) is a shifter which determines the weight of the

two sectors in total output.

The prices of intermediate goods, pH and pL, are given by their respective marginal produc-

tivity.

pH = αY ρ−1
H Y 1−ρ (4)

pL = (1− α)Y ρ−1
L Y 1−ρ (5)

In each sector, labor is used as the sole input, and 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 (Mk) which is increasing and strictly concave in its argument. It is reasonable to

assume decreasing returns for unregistered activities due to their informal nature. First of all

underground activities have to take place in small markets rather than large ones. When the

scope of these activities rises, they will be more visible to authorities and can be detected more
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easily.12 Second, the capital intensity of this sector should be low. Any worker who decides to

be underground can start instantaneously to operate in this sector needless of large investments.

Moreover this assumption is confirmed by some empirical works. For example, using micro data

from a survey conducted in Quebec City, Lemieux, Fortin, and Frechette (1994) find a linear

or slightly convex relation between earnings and the working hours in the regular sector, while

earnings in the underground sector are a concave function of underground-sector hours.

As a result, it follows that the aggregate production of sector k’s intermediate good satisfies:

Yk = yLk︸︷︷︸
formal production

+ F (Mk︸ ︷︷ ︸)
informal production

(6)

The Labor Market : Matching, Flow Equilibrium and Beveridge Curve. A fairly

large number of empirical studies highlight that the level of unemployment is far from being

negligible in developing countries and that it takes less time to find an informal than a formal

job (see e.g. Meghir, Narita and Robin, 2012 for Brazil). Accordingly, we make the following

assumptions on the matching processes. In formal labor markets, a Constant Returns to Scale

matching function brings together in pair vacant jobs and workers, and relates the total number

of contacts to the total number of firms and workers actively searching for a partner on each

side of the market. Thus, the flow of hires in sector k, Mk writes:

Mk ≡ M(Vk, Uk) (7)

where Vk denotes the number of vacancies and Uk the number of unemployed. The matching

function M satisfies standard properties: it is increasing and continuously differentiable in each

of its arguments, homogeneous of degree one and yields no hiring if the mass of the unemployed

workers or the mass of vacant jobs is nil. Linear homogeneity of the matching function implies

that it is possible to express contact rates for firms and workers as a function of a single variable,

θk ≡ Vk/Uk, the so-called labor market tightness. On average, a vacancy meets a worker at rate

q (θk) ≡ M(Vk, Uk)/Vk = M (1, 1/θk) , with q′(θk) < 0, whereas an unemployed finds a job at

rate M(Vk, Uk)/Uk = M (θk, 1) = θkq (θk) , an increasing function of θk.

In informal labor markets, we assume that frictions are negligible so that workers and firms

match instantaneously. This occurs when the scale parameter of the matching function tends

12For instance, Fortin, Marceau and Savard (1997) analyze the impact of taxation and wage controls in a

developing economy with informal sector, using a general equilibrium model. They claim that the marginal cost

of labor in the informal sector is higher than the formal sector due to the higher marginal concealment costs.
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to infinity. As a result, the informal labor market is perfectly competitive.13

The flow into unemployment results from match-specific shocks that occur at Poisson rate

sk. We assume the job separation rate to be higher in sector H than in sector L, i.e. sH > sL.

The law of motion for the number of unemployed satisfies:

U̇k = (Nk −Mk)(1− uk)sk︸ ︷︷ ︸
number of separations

− (Nk −Mk)ukθkq (θk)︸ ︷︷ ︸
number of hires

(8)

where Nk −Mk and uk = Uk/(Nk −Mk) indicate the size of the formal sector and the unem-

ployment rate in sector k respectively. The steady-state sectoral unemployment rate writes:

uk =
sk

sk + θkq (θk)
. (9)

Equation (9) may be viewed as a sectoral Beveridge curve. This curve is decreasing and convex

in the (vk, uk) plane. In addition, it is straightforward to remark that uk is decreasing in θk and

increasing in sk.

Labor market flows and the allocation of labor within each sector (e.g. from registered to

unregistered activities) or between sectors (e.g. from the high-turnover sector to the low-turnover

sector) depend on firms’ and workers’ decisions. Such decisions are related to the asset values

associated to each labor market state, which are defined in the next subsections.

2.1 The allocation of labor and Workers’ expected gains

Let us denote by Sk,Wk, Ik the value to the worker of being respectively unemployed and

searching for a formal job, being employed on a formal job and being employed informally in

sector k.

Intra vs inter-sectoral allocation of labor. In each sector, workers allocate themselves

between formal and informal activities according to the payoffs associated with different labor

market states. Ex-post value of working at formal jobs is the highest and thus formal employees

do not have any incentives to take informal jobs. As for the unemployed and informal workers,

they compare the payoffs from keep searching and from taking informal jobs. If the latter is

higher, some unemployed workers will shift to informal activities and vice versa. However, as

we assumed decreasing marginal returns from informal activities, in the steady state, workers

13Several other papers also adapted the perfectly competitive informal labor market approach (e.g. Zenou,

2008, Fortin, Marceau and Savard, 1997). For a thorough discussion of modeling informal labor markets as a

free-entry sector of last resort, see Fields (2005) where he states “The essence of free entry is that all who want

a job can get one”.
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must be indifferent between searching for a formal job and being employed by an unregistered

firm. Therefore, the steady-state intra-sectoral allocation must satisfy :

Sk = Ik (10)

We assume that only the unemployed can choose to reallocate themselves to a different sector,

while on-the-job search is ruled out.14 In other words, unemployed workers are aware of their

opportunities in both sectors and thus search is directed. In the steady state, the expected

returns from searching in the sectors H and L must satisfy:

SH = SL (11)

This relationship determines the inter-sectoral allocation of labor: workers allocate themselves

between the two sectors until the expected value of searching for a job in sectors H and L are

equalized.

Workers’ expected gains. Workers’ expected utility of being employed in a registered firm

or unemployed and searching for a job in a registered firm can be defined as follows:

rSk = z(1− τ) + θkq (θk) [Wk − Sk] (12)

rWk = wk(1− τ) + sk[S −Wk] (13)

Job seekers in both sectors are entitled to a flat rate unemployment compensation z.15 Both

income from registered employment and unemployment compensation are subject to a flat in-

come tax τ , used to finance unemployment payments.16 At rate θkq(θk) unemployed workers

will be employed leading to a capital gain of (Wk − Sk). A formal worker in sector k gets the

net wage wk(1 − τ) in each period and will become unemployed at Poisson rate sk, in which

case the workers incur a capital loss given by (S −Wk), where S = max(SH , SL), as job seekers

14This is a commonly shared hypothesis in numerous papers (e.g. Zenou, 2008, Fortin, Marceau and Savard,

1997). The underlying intuition can be found in Fields (1975) as he emphasizes that the informal jobs (murky

sector jobs) come at the cost of reduced job search opportunities in the formal sector (modern-sector jobs). For

the sake of simplicity, we adopt a stronger hypothesis and assume that informal workers have no time at all for

job search.
15Alternatively, Meghir et al. (2012) in a wage posting model introduce UC as a lump-sum transfer that

displaced workers are eligible for upon layoff. This amounts to redefining UC as mandatory severance payments.

When wages are bargained as it is the case in our framework, it is well-known that severance payments are neutral

(Lazear, 1990) and have no impact on the allocation of labor.
16As is the case in most OECD countries. For instance in the United States, UC are taxed on an equal basis

with wages and other ordinary income since 1987.
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can switch between sectors, and choose to allocate themselves to the one yielding the largest

expected payoffs.

In each sector, informal labor markets are competitive, so that informal workers are paid at

the value of their marginal product. Moreover, they do not contribute to the financing of the

UC system. As a result, the discounted value of being informal in sector k, Ik, writes as follows:

rIk = wIk = pkF
′(Mk) (14)

A few remarks about our three key hypothesis regarding the design of the UC system are in

order.

First, we assume, as in Zenou (2008), that job seekers cannot simultaneously work informally

and be entitled to UC. At first sight, such an assumption may be deemed restrictive. However,

it can be justified on several grounds: (i) working informally can be at the expense of searching

for a formal job. There are several reasons to think that this can indeed be the case: finding a

job in the formal sector is a costly and time-consuming activity, so that taking an informal job

would imply a lower chance of finding a formal job. Besides, when formal and informal activities

are located in different places, it may be difficult to simultaneously work informally and search

for a formal job. Such opportunity costs may not be fully compensated if UC is not overly

generous. (ii) Most UC systems can entail some minimal (formal) job search requirements that

would to a large extent circumvent this problem.

Second, we assume informal workers are excluded from UC. There is ample evidence that

social protection does not reach informal workers especially in developing countries. By defini-

tion, the workers in the informal sector do not contribute to the social security system, thus they

do not benefit from the social protection including UC. For example in his paper concerning

informal employment in Latin America and the Caribbean countries, Freije (2001, p.34) states:

“With respect to unemployment insurance programs, the evidence is conclusive.

Informal workers do not participate in these programs simply because they are linked

to contributions made while in the formal sector so informals are automatically ex-

cluded.”

Furthermore in line with the idea of this paper, he adds

“Actually, it has been argued that the poor coverage of unemployment insurance

in Latin America is among the causes of the large informal sector. Poor workers can
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not afford to be unemployed and thus have to create themselves a job.”

Third, it is supposed that all workers in the formal sector qualify for unemployment benefits

regardless of their past work’s history. A model with two types of unemployed workers differing

with respect to their eligibility to unemployment payments would burden the algebra and would

not change the results qualitatively. An increase in unemployment benefits will increase the

expected utility of being unemployed not only for eligible workers but also ineligible ones by

increasing the possible future gains. As for the unemployed workers qualified for unemployment

payments, benefiting from these payments and working in the underground sector can be more

attractive. For example Thomas (1992, p.120) states:

“...there was also a growing suspicion that some, perhaps many, of the unem-

ployed were working while drawing unemployment and/or other benefits, so that so-

cial security fraud was becoming a serious problem.”

However, the payments are generally paid for a limited time period, so this option is also

limited. When the wage differentials are high between the sectors, and duration of benefits are

short, incitation to this kind of fraud should be lower. Furthermore, according to the theoretical

model used in this paper, it is assumed that there are decreasing returns to scale in the informal

sector. Therefore, if some workers qualified for UC choose to work in the underground sector, the

marginal gains from informal jobs will decline. However, in steady-state, these marginal gains

are equal to the value of formal unemployment. Thus, for one cheating worker, one informal

worker will choose to leave underground sector leaving the size of sectors unchanged.

2.2 Firms and Labor Demand

Let us denote by Vk and Jk, the value to the firm of holding a vacancy and a filled job respectively

in sector k = H,L. They are defined as follows.

Firms’ Gains.

rVk = −γ + q (θk) [Jk − Vk] (15)

rJk = pky − wk + sk[Vk − Jk] (16)

where γ is the cost of holding a vacancy, assumed to be the same in both sectors. At rate q(θk),

the firm meets a worker, which yields a capital gain [Jk − Vk]. A filled job yields instantaneous
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profits pky−wk, where wk is the wage paid to worker. With exogenous probability sk, the match

will be destroyed and the firm incurs a capital loss [Vk − Jk].

Free entry and Labor Demand. In equilibrium, free entry onto the labor market implies

the expected value of a vacancy Vk is zero. Thus using (15) and (16) one can write:

γ

q(θk)
=

pky − wk

r + sk
. (17)

Under free entry, firms enter the labor market until the expected cost of holding a vacancy

γk
q(θk)

equals expected profits pky−wk
r+sk

. Equation (17) can be thought of as a labor demand

function, as it implicitly defines sector-specific labor market tightness θk as an increasing function

of firms expected profits, and a decreasing function of the workers’ wage wk, determined in the

next subsection.

2.3 Wage Determination

Matching Frictions in formal labor markets imply that each formal match gives rise to a surplus

that has to be shared between the firm and its worker through a generalized Nash bargain, which

determines wages for formal jobs according to:

max
wk

(Wk − Sk)
β(Jk − Vk)

1−β, (18)

where β and 1 − β correspond respectively to the workers’ and firms’ bargaining strength in

sector k (0 ≤ β ≤ 1). The first order condition for this problem can be written as:

β

1− β
(1− τ)(Jk − Vk) = Wk − Sk. (19)

Using (12), (13), (16), and (19) with the free entry condition Vk = 0, and after some simple

algebra the wage equation can be written as follows:

wk = (1− β)

[
z +

βγ

1− β
θk

]
+ βpky (20)

which defines the wage as a weighted average between workers’ outside options in the wage

bargain z + βγ
1−β θk and the value of output pky. Equation (20) can be interpreted as the wage

curve of the model as it defines formal wages in sector k as an increasing function of labor

market tightness θk : a higher labor market tightness improves workers’ outside options in

the wage bargain, which raises wages. In addition, it can be shown that formal jobs always pay

higher wages than informal jobs, and that informal wages are higher than the net unemployment
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compensation (see Appendix B1 for a formal demonstration). In the (extreme) case where β = 0,

all workers would be paid the same wage which is equal to z.

2.4 Labor market tightnesses

Plugging the wage equation (20) in the labor demand equation (17) we can obtain the following

equation for the labor market tightnesses:

γ

q(θk)
=

(1− β)(pky − z)− βθkγ

r + sk
(21)

Equation (21) implies that for given values of the parameters of the model, there is an increasing

relationship between θk and pk: higher prices will increase firms’ expected profits, hence firms

will create more vacancies.

2.5 Arbitrage within each sector: formal vs informal jobs

Using equations (12), (15) and (19), the return to search for a formal job in sector k, rSk, can

be rewritten as:

rSk = (1− τ)

[
z +

βγ

1− β
θk

]
(22)

From this expression, it turns out that the returns to search is increasing in tightness θk, in

UC z, and decreasing in the tax rate τ : a higher tightness θk implies that the unemployed will

find a job more easily, which raises rSk. More generous UC will raise the income of job seekers,

which increases the value of being unemployed. Quite on the contrary, the larger the tax rate

τ, the lower the job seekers’ net income, which reduces the return to search. Then, using the

arbitrage condition (10) and asset equation (14), we get the steady-state number of informal

workers within each sector Mk:

Mk = F ′−1
k


(1− τ)

[
z + βγ

1−β θk

]

pk


 . (23)

Equation (23) implies that informal employment in sector k, Mk is decreasing in the real returns

to search in sector k, rSk/pk.

2.6 Arbitrage between sectors: high- and low-turnover sectors

As job seekers choose to allocate themselves to the sector yielding the highest expected utility,

in steady-state, we have:

θH = θL (24)
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as a result of the arbitrage condition (11) and equation (22). The inter-sectoral allocation

of labor depend on tightnesses, while the intra-sectoral allocation depends on tightnesses and

prices, which are taken as exogenous by workers when making their decisions. Tightnesses and

prices are endogenized as shown in the next sections.

2.7 Balanced Budget Constraint and Implicit Subsidy

To complete the characterization of the equilibrium we need to define the government’s budget

constraint. The budget constraints writes:

τ


 ∑

k=H,L

wkLk + zUk


 = z

∑

k=H,L

Uk (25)

In a steady state, tax revenues (the LHS of (25)) must be equal to the total unemployment

benefits expenditures (the RHS of (25))for a balanced budget. It is assumed that only workers

employed in formal jobs or searching for a formal job pay taxes at the same rate τ and get z.

Here it is in order to remark that financing of the UC system through proportional taxes

paid by the workers creates an implicit subsidy between sectors. More precisely, the workers of

the high-turnover sector receive an implicit subsidy from the workers of the low-turnover sector.

The subsidy stems from the fact that the total tax contributions of the workers in the sector L

to the system is higher than the total benefits they are expected to receive when unemployed,

and vice versa for the sector H. To illustrate our argument, let us assume first that UC is

financed by a balanced budget rule within each sector, so that the contributions are equal to

benefits in both sectors. As the job destruction rate is lower in the sector L than the sector H,

the tax rates should be also lower in the former. Then, assume that fiscal authorities switch

to global financing of the system with equal taxes in both sectors. This change induces an

increase of the tax rate in the sector L while workers in the sector H start to pay lower taxes

than they should do. Accordingly, in each period the sector H receives a constant subsidy from

the sector L. The subsidy affects the allocation of workers between and within sectors, which

will be considered further in the following sections. Nevertheless, we can quantify the ex-post

subsidy (once the workers are allocated between and within sectors), i.e., the difference between

the benefits received and the contributions to the system:

Tk = zUk − τ(wkLk + zUk) (26)

Note that the subsidy is negative for the sector L and positive for the sector H.
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3 UC and the intra-sectoral allocation of labor

In this section, we focus on the impact of UC on the intra-sectoral allocation of labor in order

to show that UC will raise the incentives to search for formal jobs within each sector. This can

more easily be understood by assuming that the two sectors share the same parameters, so that

focusing on intersectoral movements of labor becomes irrelevant. In this case, our economy is

similar to that studied in Zenou (2008). A full characterization of the more general case where

a change in UC induces changes in both the intra- and inter-sectoral allocations of labor is

postponed to the next section. Notice also that we proceed as in Zenou (2008) by studying the

model for a given tax rate τ for analytical purposes. A balanced budget constraint is introduced

in Sections 5 and 6. Endogenous taxation burdens the algebra. Therefore, we resort to numerical

simulations to study the impact of a change in UC with a balanced budget constraint.

Symmetry between the two sectors implies that all endogenous variables will be equal in the

two sectors. In particular, prices will be equal in the two sectors, and can be normalized to 1.

The equilibrium is then defined as follows:17

Definition 1. When sectors are fully symmetric and share the same parameters, the equilibrium

is defined by a tuple (u∗, θ∗, S∗,M∗) which defines the unemployment rate, the labor

market tightness, the value of searching and the size of the informal sector, given by the

following expressions:

u∗ =
s

s+ θ∗q (θ∗)
(27)

γ

q(θ∗)
=

(1− β)(y − z)− βθ∗γ
r + s

(28)

rS∗ = (1− τ)

(
z +

βθ∗γ
1− β

)
(29)

M∗ = F ′−1

(
(1− τ)

(
z +

βθ∗γ
1− β

))
(30)

The equilibrium can be solved recursively. Tightness, θ∗, is the main unknown, determined by

the free entry condition (28). Equation (28) defines a unique value of the labor market tightness

θ∗, as its RHS is decreasing in tightness, while its LHS is increasing. Having determined θ∗, the

values of u∗, rS∗, and M∗, defined respectively by (27), (29) and (30), can be directly deduced.

The following proposition then summarizes the impact of a change in UC.

17For the sake of clarity, we drop sectoral subscripts for the moment.
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Proposition 1. When sectors share the same parameters, for a given tax rate τ , an increase

in UC (z) leads to:

1. a fall in labor market tightness (θ∗) in the formal sector;

2. an increase in returns to search (rS∗), and hence a fall in informal employment (M∗);

3. a rise in unemployment (u∗);

4. an ambiguous change in formal employment (L∗).

Proof. see Appendix A.

The intuition of the first part of the proposition is straightforward. A rise in UC increases

the workers’ outside option in the wage bargain. This increases wages and reduces the expected

value of a filled (formal) job, and less firms are willing to create formal jobs, so that labor market

tightness θ∗ will fall.

The impact of UC on informal employmentM∗ depends on the impact of UC on the expected

gain from searching for a formal job rS∗. Differentiating (29) shows that z affects the returns

to searching for a formal job via two channels:

∂rS∗

∂z
= (1− τ)




1︸︷︷︸
direct effect

(+)

+
βγ

1− β

∂θ∗

∂z︸ ︷︷ ︸
indirect job creation effect

(−)



≥ 0 (31)

First, a direct (positive) impact, by increasing the value of remaining unemployed and second,

an indirect (negative) impact, as the fall in labor market tightness reduces the job seekers’

employment prospects. Differentiating (28) and reporting in (31), it turns out that the direct

effect always dominates, so that the global effect is always positive, i.e. ∂rS∗
∂z ≥ 0.

Then, from (30), ∂rS∗
∂z ≥ 0 implies that informal employmentM∗ will decrease when z rises.18

This result contradicts that obtained in Zenou (2008), where it is argued that UC should be

cut to boost labor demand and achieve a reduction in informality. We show that a rise in UC

will indeed reduce labor market tightness but higher unemployment income will nonetheless

attract more workers into the formal part of the economy. This reduction in informality will

18Equation (31) is similar to equation (4.2) in Zenou (2008), and our result indicates that condition (4.1)

highlighted in Zenou (2008) cannot be met.
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be achieved at the price of a higher unemployment rate, as can be inferred from (27). Notice,

however, that having more unemployed workers also means having more workers participating to

the formal sector. Finally, as the number of workers searching for formal jobs, U∗, increases while

informality, M∗, decreases at the same time, the effect of a rise in UC on formal employment,

L∗, is in general ambiguous, but could well lead to higher formal employment, L∗, provided that

the impact of UC on informality is larger than its impact on unemployment. In such a case, a

Todaro paradox will take place, as formal employment and unemployment will rise at the same

time.

Finally, it is worth noting that the equilibrium is not efficient. There is a misallocation of

workers between formal and informal activities, even if the well-known Hosios condition (Hosios,

1990) holds. More specifically, the private return to search for a formal occupation is lower than

its social return and hence the proportion of informal sector in the decentralized equilibrium is

too high.19 Accordingly, there is room to improve over the equilibrium allocation of the economy.

UC can be one of the corrective policies in as much as it fosters formal employment, even with

risk-neutral workers.

We now turn to the characterization of the model when the two sectors differ.

4 UC and the intra- and inter-sectoral allocation of labor

In this section, we provide a full characterization of the equilibrium when the two sectors are

allowed to differ in their turnover rates, i.e. when sH ≥ sL. This allows us to account for the

impact of UC on the intra-sectoral allocation of labor as in the previous section, but also on the

allocation of labor between sectors where the incentives to go formal differ.

4.1 Determination of the steady-state equilibrium

Definition 2. At given tax rate τ , an equilibrium is defined by a tuple (p∗k, θ
∗
k, w

∗
k, N

∗
k ,M

∗
k , u

∗
k, Y

∗
k , Y

∗)

for k = H,L. It solves equations (3), (4), (5), (6), (20), (21), (22) and satisfies the trade-

off conditions given by (23) and (24) and the steady-state conditions on labor market flows

implied by (9).

The equilibrium can be determined recursively: labor market tightnesses, θ∗k, are the two

main unknown variables of the model, while all other variables are functions of tightnesses. θ∗k
19See Charlot, Malherbet and Ulus (2013) for a formal proof.
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can be obtained as follows. We can use equation (21) to express prices in terms of tightness as

follows:

p∗k ≡ pk(θ
∗
k) =

[
γ (r + sk)

q(θ∗k)(1− β)
+ z +

βγθ∗k
1− β

]
1

y
(32)

with p′k(θ
∗
k) ≥ 0. The price pk is increasing in sectoral tightness θ∗k, for two reasons. First, a rise

in tightness implies a rise in expected search costs for firms
(

γ
q(θ∗k)

will increase
)
. Second, a rise

in tightness induces a rise in labor costs, as the workers’ outside options in the wage bargain,

rS∗
k , improve with tightness. This leads to higher wages, w∗

k, as implied by (20) which translates

into a higher price, p∗k.

At the same time, sectoral prices are also related by the following equation, as the price of

the final good is normalized to unity:

α
1

1−ρ p∗
ρ

ρ−1

H + (1− α)
1

1−ρ p∗
ρ

ρ−1

L = 1 (33)

From (33), it is straightforward to obtain that when the price of one intermediate good increases,

the price of the other must fall. Accordingly, replacing equation (32) in (33) we obtain the

following equation which defines a decreasing relationship between sectoral tightnesses and it

will be referred to as the Pricing Curve of the model (henceforth, PC):

α
1

1−ρ

[
γ [r + sH + βθ∗Hq(θ∗H)]

qH(θ∗H) (1− β) y
+

z

y

] ρ
ρ−1

= 1− (1−α)
1

1−ρ

[
γ [r + sL + βθ∗Lq(θ

∗
L)]

q(θ∗L) (1− β) y
+

z

y

] ρ
ρ−1

(PC)

From this relationship, a rise in tightness in one sector implies a rise in firms’ expected search

costs and a rise in wages. As a result, firms will charge higher prices in that sector. In order

to satisfy (33), the price must fall in the other sector, which occurs when tightness decreases in

that sector, hence the negative relationship between the two tightnesses.

Tightnesses can also be positively related by the arbitrage condition between the two sectors

(24) which implies that the return to search must be the same in the two sectors, yielding the

following relationship:

θ∗H = θ∗L (AC)

The above equation defines an increasing (linear) relationship between the two tightnesses. It

will be referred to as the Arbitrage Condition, henceforth (AC). Steady-state values of labor

market tightnesses are then determined at the intersection of the PC and AC loci and can be

depicted as follows in the (θL, θH) plane:

[Figure 1 about here]
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As far as effects on tightnesses are concerned, comparative statics properties of the equilib-

rium can be best understood from the moves of the AC and PC curves. Any increase in sk, z, γ, β

will tend to reduce job creations and shift the PC locus downwards, while an increase in y will

boost job creations and shift PC upwards. On its turn, the AC locus is a 45
◦
line, implying that

any change in one sector’s parameters will induce a flow of labor between the two sectors until

tightnesses are equalized.

A rise in job destruction in sector k, sk, will shift the PC curve downward in the Figure above,

leading to fall in tightness in both sectors. Namely, the increase in job destruction will reduce

expected profits in sector k, hence the fall in θ∗k. This will also make sector k less attractive,

and some workers will choose to leave that sector until the arbitrage condition (AC) is satisfied,

causing the fall in θ∗−k.

Similarly, an increase in UC z, in workers’ bargaining power β, or an increasing in the cost

of advertising vacancies γ will shift the PC curve downward, reducing labor market tightness

in both sectors. An increase in productivity y will shift PC upward, which leads to a rise

in tightness in both sectors. Comparative statics properties are summarized in the following

proposition:

Proposition 2. For a given tax rate τ ,

1. tightnesses θ∗k and θ∗−k decrease with unemployment compensation z or sectoral turnover

rates sk and s−k;

2. tightnesses θ∗k and θ∗−k increase with productivity y;

3. tightnesses θ∗k and θ∗−k decrease with workers’bargaining power β;

4. tightnesses θ∗k and θ∗−k decrease with job creation costs γ.

Proof. see Appendix B3.

An important implication of the above proposition is the more widespread informality in the

sector H. Suppose that there is no UC and starting from a symmetric equilibrium, sH increases.

As already explained, the fall in the θH will shift some unemployed workers to the sector L until

θk and rSk equalize between sectors once again. Consequently, the output in the sector L will

increase relative to the sector H and pL will decrease while pH will increase. Although the
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value of unemployment is now equal, higher returns from informal work due to higher pH (see

equation (23)) bring about a higher rate of informality in the sector H. Let us now focus on the

impact of a change in z on the intra- and inter-sectoral allocation of labor.

4.2 UC and Labor Allocation Between and Within Sectors

We now investigate the effects of UC on the allocation of labor, within and between sectors

when sH ≥ sL. They are summarized in the following proposition.

Proposition 3. Assume that sH ≥ sL and that the two sectors are identical in all other respects.

For a given tax rate τ , an increase in z leads to:

1. an increase in the returns to search for formal jobs in both sectors rS∗
H and rS∗

L;

2. an increase in the size of high-turnover sector, N∗
H , and a decrease in the size of the low

turnover sector, N∗
L;

3. a fall in the price of intermediate good in the high turnover sector, p∗H , and a rise in the

price of intermediate good in the low-turnover sector, p∗L;

4. a fall in informal employment in both sectors M∗
H and M∗

L;

5. a rise in unemployment rates u∗H and u∗L;

6. an ambiguous change in formal employment L∗
H and L∗

L.

Proof. see Appendix B4.

The intuition is the following. As in the previous section, a rise in z impacts the return to

search rS∗
k via a positive direct effect, and via a negative indirect effect through tightness. The

direct effect dominates so that the return to search increases with UC as claimed in (1.).

A rise in UC will reduce labor demand in both sectors, but for given prices equation (21)

implies that the initial fall in the low-turnover sector will be more important as sH ≥ sL.

Therefore, the return to search will initially rise relatively more with z in sector H than in

sector L. Put differently, workers will be reallocated from the low-turnover sector to the high-

turnover sector following a rise in z as claimed in (2.). Accordingly, the size of the high-turnover

sector, NH , will increase until tightnesses and returns to search are equalized between the two

sectors.
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The rise in the returns to search, rS∗
k , increases the workers’ outside options in the bargaining

and implies higher wages w∗
k but also reduces tightnesses θ∗k in both sectors. This induces two

opposite effects on prices: (i) firms tend to charge higher prices as a result of higher wages,

but (ii) lower tightnesses reduce firms expected search costs γ(r+sk)
q(θ∗k)

, and implies lower prices.

The wage effect (i) dominates in the low turnover sector, while search costs have to be paid

more frequently in the high turnover sector, so that the search cost effect (ii) dominates the

wage effect (i) in sector H. As a result, prices move in opposite directions in the two sectors, as

claimed in (3.).

With heterogeneous sectors, the divide between formal and informal activities is now deter-

mined by F ′(M∗
k ) =

rS∗
k

p∗k
.20 In the high-turnover sector the rise in rS∗

H combined with the fall in

p∗H directly imply a decrease in the number of informal workers, M∗
H . As for the low-turnover

sector both rS∗
L and p∗L increase. However, the rise in the former is more important than the

increase in the latter. Consequently, the number of informal workers, M∗
L, also declines in that

sector, as claimed in (4.). Therefore, the result of the previous section generalizes to the case of

heterogenous sectors.

As for unemployment, lower tightnesses translate into lower job prospects in both sectors,

which increases sectoral unemployment rates u∗k, as claimed in (5.).

The impact of UC on formal employment in each sector is ambiguous, and results from:

∂L∗
H

∂z
= −

(+)︷ ︸︸ ︷
∂u∗H
∂z

(N∗
H −M∗

H)
︸ ︷︷ ︸

(−)

+ (1− u∗H)(

(+)︷ ︸︸ ︷
∂N∗

H

∂z
−

(−)︷ ︸︸ ︷
∂M∗

H

∂z
)

︸ ︷︷ ︸
(+)

and

∂L∗
L

∂z
= −

(+)︷︸︸︷
∂u∗L
∂z

(N∗
L −M∗

L) + (1− u∗L)

(−)︷ ︸︸ ︷
∂N∗

L

∂z︸ ︷︷ ︸
(−)

+(1− u∗L)(−

(−)︷ ︸︸ ︷
∂M∗

L

∂z
)

︸ ︷︷ ︸
(+)

In each sector, the change in formal employment is made up of three components. First, the

change in unemployment due to higher z; second, at given unemployment rate, the change in

20In the Appendix, we show that the analogue of condition (31) now writes:

sign

{
∂ (rS∗

k/p
∗
k)

∂z

}
= sign

{
εrS∗

k
/z − ηkεθ∗

k
/z

}
≥ 0 (34)

where ηk = −θ∗k
q′(θ∗k)
q(θ∗

k
)
∈ [0, 1] denotes the elasticity of the matching function with respect to unemployment, while

εrS∗
k
/z = z

drS∗
k/∂z

rS∗
k

≥ 0 and εθ∗
k
/z = z

∂θ∗k/∂z
θ∗
k

≤ 0 denote respectively the elasticity of the return to search rS∗
k with

respect to z, and the elasticity of tightness θ∗k with respect to z.
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the number of workers in each sector; finally, the change in the number of workers deciding to

go informal. The unemployment effect is negative in each sector, as argued in (5.), while the

participation effect is positive in sector H and negative in sector L, as argued in (2.). Finally,

the informality effect is positive in each sector, as argued in (4.). Overall, the impact of z on

formal employment is ambiguous, but could well be positive, leading again to a Todaro paradox,

as in the previous section.

A few additional remarks on the impact of UC on the inter-sectoral reallocation of labor are

in order: First, the value of unemployment will increase with UC in both sectors, but for given

prices the rise in rSH will be more important, as already explained. Therefore, if there was no

inter-sectoral allocation of workers, the fall in the informal sector would also be higher in the

sector H than the sector L as workers having a higher risk of unemployment will value the UC

more. Second, workers’ shift towards high-turnover sector will reduce θH and rSH , and increase

θL and rSL until the arbitrage condition is satisfied. In other words, for given prices, the inter-

sectoral move of workers partly weakens the potentially beneficial impact of UC in reducing

informality in the sector H while it intensifies the fall in informality in the sector L. Third, the

prices will not stay constant in the equilibrium. The fall in pH raises the real returns to search

rSH/pH while the increase in pL makes informal jobs more valuable. Accordingly, in terms of

reducing informality, the price changes caused by the movement of workers between sectors will

have additional positive effects in the sector H, whereas negative effects will be encountered in

the sector L. Finally, the change in the implicit subsidy between sectors following a rise in UC

also has to be mentioned. Higher UC will increase the subsidy for two reasons: First, for given

sizes of two sectors, higher level of benefits implies that the difference between tax contributions

and expected benefits will increase in both sectors, but in opposite directions. Second, shift of

workers towards high-turnover sector translates into a higher number of unemployed workers

receiving subsidy, even for given tax rates.

We now turn to a quantitative evaluation of UC induced effects.

5 Quantitative impact of UC on labor allocation

In this section, we close the model by introducing a balanced budget constraint, and parame-

terize the model to explore its quantitative properties. The model is first parameterized to be

representative of a developing economy without any UC system, characterized by a substantial
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degree of informality within each sector. The heterogeneity in turnover rates between sectors

leads to larger incentives to take informal jobs in sector H than in sector L. Next, we introduce

UC to evaluate its impact on the allocation of workers within each sector and between sectors.

We show that the introduction of a reasonably low amount of UC may lead to a rise in formal

employment and a decrease in informality. However, a rise in UC will induce a rise in the tax

rate: above a certain level, the rise in taxes induced by UC will counteract the beneficial impact

of UC, and will deter workers from entering the formal sector. Further investigation on UC

finance is therefore provided in section 6.

5.1 The benchmark economy without UC

Parameters are chosen with two criteria in mind. First, they have to be realistic and coherent

with the values usually used in the literature. Second, the values of the endogenous variables

stemming from the simulations have to be realistic and/or comparable with the values found in

previous studies. The choice of parameters does not reflect a specific economy, and corresponds

broadly to the parameters of an ‘average’ developing economy. The time period is set to a year

and the annual discount rate r is set to 5%. The matching technology is Cobb-Douglas and

satisfies M(Vk, Uk) = ckV1−ηk
k Uηk

k where ck is a mismatch parameter and ηk is the elasticity of

the matching function with respect to unemployment. We assume ηk to be equal to 1
2 which is

in the range of the estimates obtained by Petrongolo and Pissarides (2001) and is a commonly

accepted value in the literature. The production function in the informal sector is increasing and

concave and defined as F (Mk) = akM
µk
k where 0 < µk < 1 is the elasticity of the production

function with respect to Mk and ak > 0 is a scalar meant to reflect productive efficiency in

the informal sector. We proceed as in Zenou (2008), and parameterize our benchmark economy

without UC to obtain an economy where roughly 50% of the workers are employed in the formal

sector, 40% in the informal sector and the remaining 10% are unemployed and searching for a

formal job. Baseline parameters are reported in Table 1.

The steady state equilibrium values of the benchmark economy are reported in Table 2

below. The resulting aggregate variables appears to be reasonable. They are for instance in

accordance with the estimates of Schneider, Buehn and Montenegro (2010) of the size of the

informal sector in Latin America and the Caribbean. The unemployment rate is in line with the

figures presented in Heckman and Pages (2003).
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Table 1: Benchmark parameters values

Parameter High turnover sector Low turnover sector Description

Formal Informal Formal Informal

y 1 − 1 − Productivity

a − 0.6 − 0.6 Productivity scalar

µ − 0.6 − 0.6 Labor elasticity

γ 0.3 − 0.3 − Cost of a vacancy

sk 0.2 − 0.1 − Separation rate

c 0.8 − 0.8 − Mismatch parameter

β 0.5 − 0.5 − Bargaining power

General parameters

r 5% Discount rate

α 0.5 Weight of the high turnover sector

ρ 1.5 Elasticity of substitution

η 0.5 Matching elasticity

z 0 Unemployment benefits

Table 2: Equilibrium values

High turnover sector Low turnover sector Description

Lk 0.1693 0.3403 Number of employees

Uk 0.0396 0.0398 Number of unemployed

Mk 0.2460 0.1650 Number of shadow workers

uk 18.97% 10.48% Sectoral unemployment rate
Mk
Nk

0.5408 0.3027 Share of the informal sector

Aggregate (Both sectors)

u 13.49% Unemployment rate

L 50.95% Employment rate

M 41.10% Informality rate

5.2 The economy with UC

In this subsection we give a closer look at the consequences of introducing UC under a balanced

budget constraint. Under endogenous taxation, increasing UC also increases taxes. On its turn,

the rise in taxes may counteract the beneficial effect of UC on the incentives to go formal, as the

tax rate induces both a direct negative impact on the returns to search, and an indirect negative

effect through labor demand. Figure 2 depicts the impact of UC on the intra and inter-sectoral

allocation of labor.

[Insert Figure 2 here]
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Within each sector, the introduction of a reasonably low amount of UC reduces the number

of informal workers, though the fall is especially small in sector L. However, above a certain

level of UC, the negative impact of the tax rate on the returns to search dominates the direct

impact of z in both sectors. UC also alters the allocation of workers between sectors. Intuition

is similar to subsection 4.2. UC has a positive impact on the returns to search in both sectors,

but its impact is larger in sector H. Accordingly, some unemployed workers in the sector L

prefer to switch to sector H. The flow of workers continues until the tightnesses and returns to

search once again equalize between two sectors. The shift of labor force implies a change in the

relative prices of intermediate goods: pH falls and pL rises. Lower pH reduces the real returns

to informal activities and accordingly strengthens the incentives to leave informal jobs in sector

H. On the contrary, increased pL makes informal jobs more attractive for the workers of sector

L, which explains the limited fall in informality, even for the low amounts of z.

With the help of an additional numerical exercise, we can now disentangle between the ‘pure’

impact of UC on the inter-sectoral allocation of labor in the absence of cross-subsidies between

sectors from the impact of UC induced by the implicit subsidy. Following an increase in z from

0 to 0.1, Table 3 displays the decomposition of the growth rate of real returns to search, which

determines the level of variation in informal activities. The first column labeled ‘UC’ represents

the growth (in %) of rSk/pk stemming solely from UC without the implicit subsidy, while the

second column labeled ‘Subsidy’ displays its growth brought about by the implicit subsidy.

Table 3: Decomposition of the growth rate of the real returns to search following an increase in

unemployment compensation from z = 0 to z = 0.1. Values are expressed in percentage.

UC (%) Subsidy (%) Total (%)
rSH
pH

0.73 1.54 2.27
rSL
pL

1.16 −0.91 0.25

The logic of the decomposition can be explained as follows: in a first step, we run a counter-

factual exercise and impose a balanced budget constraint within each sector, so that the cross

subsidization vanishes. In this case, the tax rate will be higher in sector H than in sector L.

Following an increase in UC, the rise in rSk/pk will hence reflects the ‘pure’ effect of UC. In

a second step, the cross subsidization channel is reactivated, as is the case with the balanced
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budget rule (25). The last column from Table 3 follows. The subsidy effect therefore obtains

from the difference between the last and the first column from Table 3. This brings about an

additional effect on rSk/pk, as can be observed from the second column from Table 3: rSH/pH

will be further increased and rSL/pL will be lowered by the subsidy due to the change in taxation

at the sectoral level. Otherwise stated, the implicit subsidy from the low- to the high-turnover

sector increases the real return to search in the subsidized sector. It can be observed from Table

3 that nearly two thirds of the total change in the real return to search following a rise in UC

is due to the positive subsidy in the sector H, while the negative subsidy substantially reduces

the impact of UC on the real return to search in sector L.

In summary, the sector where the incentives to go informal are the smallest would be larger,

with a lower informality rate in the absence of cross subsidization.

[Insert Figure 3 here]

Figure 3 displays the impact of UC on the aggregate number of informal workers as a function

of the degree of heterogeneity between the two sectors, captured by the ratio sH/sL. Globally,

informality always decreases for reasonably low values of z. However, the impact of UC on

informality is stronger when there is more heterogeneity between sectors. When the degree of

heterogeneity is high, inter-sectoral allocation of workers is sizeable and consequently, the price

changes are also more important. In this case, the fall in the number of informal workers mainly

results from the decline of informality in the sector H, as higher pL significantly reduces the

incentives to search for formal jobs in sector the L.

[Insert Figure 4 here]

As for unemployment, Figure 4 shows that it increases with UC because of lower labor

demand within each sector. Moreover, as higher UC leads some workers towards the more

volatile sector where the incidence of unemployment is higher, the overall rise in unemployment

is stronger when the the two sectors are more heterogeneous in terms of job destruction rates.

6 UC finance and informality

It has been assumed so far that UC was exclusively financed through a proportional payroll tax.

Though realistic, this assumption creates cross-subsidies at the sectoral level that are likely to

entail an excess level of informality as argued in the previous section.
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In this section, we aim at further investigating how UC finance affects the allocation of

labor in an economy with pervasive informality. With this feature in mind, we introduce a

supplementary instrument to finance UC that takes the form of a simple layoff tax. The logic

behind this instrument is to some extent reminiscent of an experience-rated system as is common

in the United States (US).

The impact of UC finance on the allocation of labor has already been considered in the

context of more advanced economies. In the US, it has been shown that the low-turnover sectors

generally subsidize the high-turnover sectors : for instance, Deere (1991) and Anderson and

Meyer (1993) have shown that the construction sector in the US consistently receives subsidies

from the UC system. As already explained, the subsidy originates from the fact that firms in

more stable sectors pay more to the UC system than their workers are expected to receive in

benefits when fired. It follows that the more volatile sectors are subsidized by the more stable

ones. Feldstein (1976) argued that payroll taxes used to finance UC give rise to inefficiently high

levels of layoffs, as firms do not internalize the cost of their layoff decisions for the UC system.

To avoid this phenomenon, UC should be financed by a layoff tax that reduces the extent of the

subsidy from low- to high-turnover sectors.

Similar arguments apply in our model: in sector H, taxes paid are less than the benefits

received on average, so that employment in sector H is subsidized by the contribution of sector

L to the UC system, where the benefits workers receive on average are lower than taxes paid.

By reducing the subsidy, the introduction of a layoff tax could make sector H less attractive

and reduce informality.

6.1 Endogenizing job destruction rates

In order to study the implicit subsidy between sectors implied by UC finance and the impact of

the layoff tax on informality, we extend our model to account for endogenous job destruction in

the spirit of Mortensen and Pissarides (1994).21

More specifically, we endogenize the sectoral job destruction rate sk by introducing produc-

tivity shocks in the model. Let us assume that each job is endowed with a random, job-specific

productivity parameter y drawn from a stationary and known-by-all distribution function G(y)

with support over the range [ymin, ymax]. For the sake of simplicity, it is assumed that the pro-

21Endogenous job destruction makes the introduction of the layoff tax to finance UC more relevant as sectoral

job creation and job destruction will be affected by the tax.
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ductivity of new matches is equal to ymax. The stochastic process governing productivity shocks

is Poisson with arrival rate λk. When a shock occurs, a new value of the productivity is drawn

from the cumulative distribution G(y). If the new productivity value is below an endogenous

threshold denoted Rk the job-worker match is dissolved, otherwise the match continues with its

new productivity level, y ≥ Rk. It follows that the job destruction rate of the previous sections

is now defined as sk ≡ λkG(Rk). We shall assume λH > λL, while the two sectors are identical in

all other respects, so that we still have sH > sL as in the previous sections. With these features

in mind, we now turn to the study of UC finance, while the details of the extended model are

left to Appendix C.

6.2 UC Finance and the implicit subsidy between sectors

Budget constraint: UC is henceforth financed by two instruments. The first instrument is, as

before, a proportional payroll tax, τ which is levied on all formal workers, irrespective of their

status on the labor market. The second one is a sector-specific layoff tax, τfk , paid each time

a match is severed. This modeling makes it possible to create a mix of two systems which are

used to finance UC. In this setting, the balanced budget rule (25) rewrites as:

τ
∑

k

(ωk + zUk)

︸ ︷︷ ︸
workers’ contribution

+
∑

k

Lkskτfk

︸ ︷︷ ︸
layoffs’ contribution

=
∑

k

zUk (35)

where ωk defines the sector-k wage bill.22 This constraint deserves some comments. The LHS

corresponds to the resources collected by the UC system and is composed of two terms: (i) the

workers’ contribution as in the previous sections, and (ii) the layoffs’ contribution. The second

term indicates that part -if not all- of the UC system can be financed thanks to a layoff tax. Other

things being equal, it must be noted that the layoffs’ tax is increasing in the (endogenous) job

destruction rate, sk. The RHS corresponds to the total amount of UC provided to the workers.

Rearranging (35) yields the tax rate τ as a decreasing function of the layoff tax τfk :

τ =

∑
k zUk −

∑
k Lkskτfk∑

k (ωk + zUk)
(36)

22Note that as is conventional in the literature (see Mortensen and Pissarides, 1999, p. 2594), the layoff tax

modifies the shape of wage bargaining and implies a two-tier bargaining structure. It requires to distinguish

between the initial stage upon first meeting (indexed by o) and the following stages (indexed by i). Formally the

average wage bill in sector k verifies ωk = Lokwok (y
max) + Lik

∫ ymax

Rk
wik (ζ) dG(ζ)

1−G(Rk)
with Lk = Lok + Lik . See

Appendix C for furthers details.
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Otherwise stated, the layoff tax partly internalizes the fiscal burden of firms’ firing decisions. It is

also worth mentioning here an old and disputed issue, i.e. the firms’ capacity to shift the tax on

to the workers through lower wages (see e.g. Brittain, 1971). The main thrust of the argument

is that the higher the incidence of the tax on the wages the lower the effect on employment, and

thus on the allocation of labor. Empirical evidence are however rather mixed.23 Our modeling

strategy is relevant with the evidence reported by Kugler and Kugler (2009) to the extent that

the labor market is frictional, and along the line of the strategy adopted in Zenou (2008) or

Meghir et al. (2012).

Subsidy: The sector-k subsidy may be either positive (the benefits received in that sector

exceed the taxes paid) or negative (the taxes paid in that sector exceed the benefits received).

The subsidy, Tk, writes:

Tk = zUk (1− τ)− τωk − τfkLksk Q 0 (37)

Layoff tax: We now proceed to the determination of the layoff tax τfk . In the event of a

separation, it is set according to a fiscal-cost criterion as follows: given that the exit rate from

unemployment in sector k is θkq (θk), the expected discounted cost of an unemployed worker is

z
r+θkq(θk)

. Then, that the layoff tax may be written as:

τfk =
ez

r + θkq (θk)
(38)

where e ∈ [0; 1] is an index of the coverage of the layoff tax, i.e. the share of the expected

fiscal cost that is directly borne by the firm at the time of the layoff.24 A few remarks are in

order. First, it is increasing in UC, z, and in the coverage index, e. Hence, the higher these two

components, the higher the expected cost of an unemployed worker to a firm at the time of the

layoff. Second, it is decreasing in labor market tightness: the higher θk, the lower the average

unemployment spell and as a consequence the lower the cost borne by the firm. Third, the tax

is sector-specific to the extent that it is indexed on the average length of unemployment spells

23For instance, Gruber (1997) argues that the incidence of payroll taxation is fully on wages in Chile with

no effect on employment. Quite on the contrary, Kugler and Kugler (2009) argue that the previous result may

not generalize to other Latin American countries given the labor market rigidities. They provide estimates for

Colombia suggesting that a 10% increase in payroll taxes reduces wages and employment by about 2% and 4.5%

respectively.
24More specifically, imagine that the fiscal cost of an unemployed worker to the UC system writes in its simplest

form as rCk = zk + θkq (θk) [0− Ck] and that the layoff tax borne by the firm amounts to a share of the fiscal

cost so that τfk = eCk. The layoff tax, τfk , then obtains from the combination of these two expressions.
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1
θkq(θk)

. Notice that even if the arbitrage condition (AC) implies that in equilibrium, tightnesses

are equalized so that the equilibrium layoff tax will be the same in the two sectors, the layoff

tax will still help to reduce the subsidy from sector L to sector H. Namely, the amount of the

tax paid for each job destruction will be the same in the two sectors, but jobs are more often

destroyed in sector H, so that even in this case, firms will on average contribute more to UC

finance than in the absence of such a tax.

6.3 How does UC finance affect the allocation of labor?

Let us now look at the consequences of introducing a layoff tax in our economy. Figure 5, 6, and

7 below depict how the allocation of labor –within and between sectors– and unemployment are

altered by a rise in the coverage index.

[Figure 5 about here]

At first glance, it can be remarked that the increase in the coverage index drives down the

size of the volatile sector, NH , and foster the development of the stable sector, NL, as expected.

This is the consequence of a reduction in the implicit subsidy TH .

In addition, within each sector, the introduction of the layoff tax is efficient in reducing

the number of informal workers. The layoff tax reduces the implicit subsidy between sectors,

and therefore reduces informality for two reasons: (i) The layoff tax reduces the incentives to

take informal jobs within each sector due to the reduced payroll tax. (ii) The reduction in

informality is further amplified by the fact that a lower subsidy from sector L to sector H makes

the latter less attractive to workers compared to the former. The fall in the subsidy thus leads to

a reallocation of workers from sector H to sector L while sector L features less informal workers

than sector H.

[Figure 6 about here]

It can also be remarked that the impact of the layoff tax on informality is fostered as the ratio

λH/λL increases, i.e., when there is more sectoral heterogeneity.

[Figure 7 about here]

Looking at Figure 7, it appears that the unemployment rate unambiguously decreases and that

this decrease is again magnified by the difference in turnover rates between the sectors. The
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effect of the layoff tax on unemployment deserves some comments. At first sight, this tax acts

exactly as firing costs and distorts the decisions of the firm to create (lower hiring) and terminate

jobs (more labor hoarding).25 This tax has however a fiscal counterpart through the balanced

budget rule (see eq. 35). As the coverage index, e, increases, the layoff tax, τfk , increases and the

payroll tax, τ , is cut down. This decrease in the payroll tax makes the surplus of a job-worker

match more profitable to the firm, hence increasing job creation and reducing job destruction.

In addition, this reduction in the payroll tax increases the value of search for the workers and

thus reduces informality.

7 Conclusion

This paper studies the effects of the introduction of UC in countries characterized by pervasive

informality. It provides a simple framework to analyze the impact of UC on the allocation of

workers between formal and informal activities, as well as the allocation of workers between

sectors featuring different incentives to go informal.

In this framework, we show that a reasonable amount of UC may reduce informality within

each sector, while larger amounts of UC induce large disincentives to go formal because of the

level of taxation involved. We also argue that the financing of UC should be part and parcel of

a well-thought UC system. As a matter of fact, UC finance based on payroll taxes is likely to

entail an excess level of informality resulting from cross-subsidies between sectors with different

turnover rates. The introduction of a simple layoff tax that will provide funding to the UC

system is then shown to reduce informality, hence highlighting how UC finance may be used as

a supplementary instrument to curb informality. More accurately, by making firms internalize

the cost of an additional layoff to the UC system, the layoff tax will reduce the cross-subsidies

between the two sectors. It will trigger a reallocation of the workers from the high- to the

low-turnover sector, as well as a reduction in informality in each sector.

In summary, it turns out that introducing UC along with a well-designed financing scheme

is likely to reduce informality in developing countries. We believe our results to be relevant for

the policy debate in countries, such as Mexico, that are contemplating introducing UC.

25See e.g. Mortensen and Pissarides (1999).
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A Appendix: Study of the model with identical sectors

Proof. 1. Remember that when the two sectors are identical, the labor market tightness result

from:
γ

q(θ)
=

y − w

r + s
. (39)

while the wage equation writes:

w = (1− β)

[
z +

βγ

1− β
θ

]
+ βy (40)

Combining the above equations, we obtain

γ

q(θ∗)
=

(1− β)(y − z)− βγθ∗

r + s
(41)

Implicit differentiation gives

∂θ∗

∂z
= − (1− β)θ∗

η [(1− β)(y − z)− βγθ∗] + βγθ∗
≤ 0 (42)

where η ≡ − θq′(θ)
q(θ) ∈ [0, 1] and q′(θ) ≤ 0, which establishes the first claim of proposition 1.

2. As the size of informal sector is given by:

M∗ = F ′−1 [rS∗] (43)

it is sufficient to show ∂rS∗
∂z ≥ 0 to establish that ∂M∗

∂z ≤ 0.

As

rS∗ = (1− τ)[z +
γβ

1− β
θ∗] (44)

for a given τ, we have

∂rS∗

∂z
= (1− τ)




1︸︷︷︸
direct effect

(+)

+
γβ

1− β

∂θ∗

∂z︸ ︷︷ ︸
indirect effect

(−)




(45)

as emphasized in text.

Substituting (42) in (45), we have:

∂rS∗

∂z
= (1− τ)

[
1− βγθ∗

η [(1− β)(y − z)− βγθ∗] + βγθ∗

]

∂rS∗

∂z
= (1− τ)


1− 1

η (1−β)(y−z)−βγθ∗
βγθ∗ + 1
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where η ∈ [0, 1] . Using (41):

∂rS∗

∂z
= (1− τ)

[
1− 1

η r+s
βθ∗q(θ∗) + 1

]
≥ 0 (46)

establishes that the indirect effect −1

η
γ(r+s)

βγθ∗q(θ∗)+1
is always larger than −1 so that it is always

outweighed by the direct effect, as indicated in text. Therefore claim (2) of proposition 1

holds.

3. The proof of claim (3) direct stems from the differentiation of the following equation:

u∗ =
s

s+ θ∗q(θ∗)
(47)

which implies:
du∗

dz
=

du∗

dθ∗
∂θ∗

∂z
(48)

where

du∗

dθ∗
= − sq(θ∗) (1− η)

(s+ θ∗q(θ∗))2
≤ 0 (49)

∂θ∗

∂z
= − (1− β)θ∗

η [(1− β)(y − z)− βγθ∗] + βγθ∗
≤ 0 (50)

Which implies du∗
dz∗ ≥ 0, as argued in text. This proves claim 3.

4. By definition, we have:

L∗ = (1− u∗)(N −M∗) (51)

with U∗ = u∗(N −M∗) so that

dL∗

dz
= −du∗

dz
(N −M∗)− (1− u∗)

dM∗

dz
(52)

which is ambiguous in general, as du∗
dz ≥ 0 and dM∗

dz ≤ 0, but can be positive whenever:

−dM∗/dz
N −M∗ ≥ du∗/dz

1− u∗
(53)

as argued in text

B Appendix: Study of the model with heterogenous sectors

B.1 Proof that formal jobs pay higher wages

Equation (14) and the arbitrage condition (10) together imply the following expression for

informal wages:

w∗
Ik

= (1− τ)

[
z +

βγ

1− β
θ∗
]

(54)
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while using (20) and substituting p∗k by its expression (32) implies that after tax formal wages

write as:

ω∗
k ≡ w∗

k(1− τ) = (1− τ)

[
z +

βγθ∗

1− β
+

βγ(r + sk)

q(θ∗)(1− β)

]
(55)

Then, comparing (54) and (55) establishes that ω∗
k > w∗

Ik
> z(1 − τ). This proves our claim

that formal jobs pay higher wages than informal jobs, and that informal wages are higher than

net unemployment compensation.

B.2 Study of the PC curve

The PC relationship writes:

α
1

1−ρ

[
γ [r + sH + βθHq(θH)]

yq(θH) [1− β]
+

z

y

] ρ
ρ−1

= 1− (1− α)
1

1−ρ

[
γ [r + sL + βθLq(θL)]

q(θL) [1− β] y
+

z

y

] ρ
ρ−1

(56)

1. Let us first show that the PC curve defines a decreasing relationship between θH and θL. In

this purpose, let us define

Ψ1 = α
1

1−ρ

[
γ [r + sH + βθHq(θH)]

q(θH) [1− β] y
+

z

y

] ρ
ρ−1

+(1− α)
1

1−ρ

[
γ [r + sL + βθLq(θL)]

q(θL) [1− β] y
+

z

y

] ρ
ρ−1

− 1

= α
1

1−ρ pH(θH)
ρ

ρ−1 + (1− α)
1

1−ρ pL(θL)
ρ

ρ−1 − 1

with

∂pk/∂θk =
1

y

[−γq′(θk) [r + sk]

q(θk)2 [1− β]
+

βγ

1− β

]
≥ 0 for k = H,L

Let ν = ρ
ρ−1 . Notice that ν can be positive or negative as ρ ∈]−∞, 1] , however, we have:

∂Ψ1/∂θH = α
1

1−ρ νpH(θH)ν−1∂pH/∂θH

and

∂Ψ1/∂θL = (1− α)
1

1−ρ νpL(θL)
ν−1∂pL/∂θL

Thus

∂θH/∂θL = −(1− α)
1

1−ρ pL(θL)
ν−1∂pL/∂θL

α
1

1−ρ pH(θH)ν−1∂pH/∂θH
≤ 0

Note that this does not depend on ν (the term cancels out).

2. Let us now study how the PC curve moves with the various parameters of the model.

Differentiating (32), we have

∂pH/∂γ ≥ 0; ∂pH/∂z ≥ 0; ∂pH/∂y ≤ 0; ∂pH/βH ≥ 0; ∂pH/∂sH ≥ 0
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and

∂pL/∂γ ≥ 0; ∂pL/∂z ≥ 0; ∂pL/∂y ≤ 0; ∂pL/βL ≥ 0; ∂pL/∂sL ≥ 0

Thus, differentiating (PC), it turns out that along the PC curve,

∂θH/∂γ = − ∂Ψ1/∂γ

∂Ψ1/∂θH
= −

[
∂pH/∂γ

∂pH/∂θH
+

(1− α)
1

1−ρ p
ν−1

L ∂pL/∂γ

α
1

1−ρ p
ν−1

H ∂pH/∂θH

]
≤ 0

∂θL/∂γ = − ∂Ψ1/∂γ

∂Ψ1/∂θL
= −

[
α

1
1−ρ pν−1

H ∂pH/∂γ

(1− α)
1

1−ρ pν−1
L ∂pL/∂θL

+
∂pL/∂γ

∂pL/∂θL

]
≤ 0

Thus the PC curve shifts down with γ as argued in text.

Similarly,

∂θH/∂β = − ∂Ψ1/∂β

∂Ψ1/∂θH
= −

[
∂pH/∂β

∂pH/∂θH
+

(1− α)
1

1−ρ pν−1
L ∂pL/∂β

α
1

1−ρ pν−1
H ∂pH/∂θH

]
≤ 0

∂θL/∂β = − ∂Ψ1/∂β

∂Ψ1/∂θL
= −

[
α

1
1−ρ pν−1

H ∂pH/∂β

(1− α)
1

1−ρ pν−1
L ∂pL/∂θL

+
∂pL/∂β

∂pL/∂θL

]
≤ 0

Thus PC will also shift down with β.

∂θH/∂y = − ∂Ψ1/∂y

∂Ψ1/∂θH
= −

[
∂pH/∂y

∂pH/∂θH
+

(1− α)
1

1−ρ pν−1
L ∂pL/∂y

α
1

1−ρ pν−1
H ∂pH/∂θH

]
≥ 0

∂θL/∂y = − ∂Ψ1/∂y

∂Ψ1/∂θL
= −

[
α

1
1−ρ pH

ν−1∂pH/∂y

(1− α)
1

1−ρ pν−1
L ∂pL/∂θL

+
∂pL/∂y

∂pL/∂θL

]
≥ 0

Thus PC shifts up with y.

∂θH/∂z = − ∂Ψ1/∂z

∂Ψ1/∂θH
= −

[
∂pH/∂z

∂pH/∂θH
+

(1− α)
1

1−ρ pν−1
L ∂pL/∂z

α
1

1−ρ pν−1
H ∂pH/∂θH

]
≤ 0

∂θL/∂z = − ∂Ψ1/∂z

∂Ψ1/∂θL
= −

[
α

1
1−ρ pν−1

H ∂pH/∂z

(1− α)
1

1−ρ pL(θL)ν−1∂pL/∂θL
+

∂pL/∂z

∂pL/∂θL

]
≤ 0

Thus, PC shifts down with z.

∂θH/∂sH = −∂Ψ1/∂sH
∂Ψ1/∂θH

= −α
1

1−ρ νpH(θH)ν−1∂pH/∂sH

α
1

1−ρ νpH(θH)ν−1∂pH/∂θH
= −∂pH/∂sH

∂pH/∂θH
≤ 0

∂θL/∂sH = −∂Ψ1/∂sH
∂Ψ1/∂θL

= − α
1

1−ρ pν−1
H ∂pH/∂sH

(1− α)
1

1−ρ pν−1
L ∂pL/∂θL

≤ 0

Thus, PC shifts down with sH . A similar calculation shows that it also shifts down with sL.
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B.3 Proof of Proposition 2

The PC curve is decreasing while AC is increasing in the (θL, θH) plane, so that there is a

unique pair (θ∗H , θ∗L) solving simultaneously AC and PC. As in equilibrium, θ∗H = θ∗L = θ∗,

implicit differentiation of

α
1

1−ρ

[
γ [r + sH + βθ∗q(θ∗)]

q(θ∗) [1− β] y
+

z

y

] ρ
ρ−1

= 1− (1− α)
1

1−ρ

[
γ [r + sL + βθ∗q(θ∗)]

q(θ∗) [1− β] y
+

z

y

] ρ
ρ−1

(57)

establishes the comparative statics properties of the equilibrium summarized in Proposition 2.

Note that the result does not depend on ν = ρ
ρ−1 , as this term cancels out from each expression.

B.4 Proof of proposition 3

• Effects of z on rS∗
k .

Using the equilibrium conditions θ∗H = θ∗L = θ∗ and rS∗
H = rS∗

L = rS∗ and then differen-

tiating (57) yields

∂θ∗/∂z = −
α

1
1−ρ ρ

ρ−1p
∗

1
ρ−1

H ∂p∗H/∂z + (1− α)
1

1−ρ ρ
ρ−1p

∗
1

ρ−1

L ∂p∗L/∂z

α
1

1−ρ ρ
ρ−1p

∗
1

ρ−1

H ∂p∗H/∂θ + (1− α)
1

1−ρ ρ
ρ−1p

∗
1

ρ−1

L ∂p∗L/∂θ
(58)

substituting ∂p∗k/∂z and ∂p∗k/∂θ and rearranging, we get:

∂θ∗/∂z = − α
1

1−ρ p∗
1

ρ−1

H + (1− α)
1

1−ρ p∗
1

ρ−1

L

α
1

1−ρ p∗
1

ρ−1

H

[−γ[r+sH ]q′(θ∗)
q(θ∗)2[1−β]

+ βγ
1−β

]
+ (1− α)

1
1−ρ p∗

1
ρ−1

L

[−γ[r+sL]q′(θ∗)
q(θ∗)2[1−β]

+ βγ
1−β

] ≤ 0

(59)

and therefore:

βγ

1− β
∂θ∗/∂z = − α

1
1−ρ p∗

1
ρ−1

H + (1− α)
1

1−ρ p∗
1

ρ−1

L

α
1

1−ρ p∗
1

ρ−1

H

[−[r+sH ]q′(θ∗)
βq(θ∗)2 + 1

]
+ (1− α)

1
1−ρ p∗

1
ρ−1

L

[−[r+sL]q′(θ∗)
βq(θ∗)2 + 1

]

(60)

Let us now show that
∣∣∣ βγ
1−β∂θ

∗/∂z
∣∣∣ ≤ 1, or equivalently,

α
1

1−ρ p∗
1

ρ−1

H + (1− α)
1

1−ρ p∗
1

ρ−1

L (61)

≤ α
1

1−ρ p∗
1

ρ−1

H

[− [r + sH ] q′(θ∗)
βq(θ∗)2

+ 1

]
+ (1− α)

1
1−ρ p∗

1
ρ−1

L

[− [r + sL] q
′(θ∗)

βq(θ∗)2
+ 1

]

Rearranging (61), we get

0 ≤ α
1

1−ρ [p∗H ]
1

ρ−1

[− [r + sH ] q′(θ∗)
βq(θ∗)2

]
+ (1− α)

1
1−ρ [p∗L]

1
ρ−1

[− [r + sL] q
′(θ∗)

βq(θ∗)2

]
(62)

which establishes that
∣∣∣ βγ
1−β∂θ

∗/∂z
∣∣∣ ≤ 1. Therefore we obtain

∂rS∗/∂z = (1− τ)

[
1 +

βγ

1− β
∂θ∗/∂z

]
≥ 0 (63)
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• Effect of z on N∗
k .

Differentiating the free entry condition (17) at given prices together with the wage equation

(20) yields:

∂θk/∂z =
−1

−γq′(θk)
q(θk)2

r+sk
1−β + βγ

1−β

(64)

As sH ≥ sL, (64) implies |∂θH/∂z| ≤ |∂θL/∂z| and then, from (63):

∂rSH/∂z ≥ ∂rSL/∂z

Therefore, a rise in UC will initially make sector H more attractive to the job seekers,

so that NH will increase and NL will decrease until the arbitrage condition θ∗H = θ∗L is

satisfied.

• Effects of z on p∗k.

p∗k =
1

y

[
γ(r + sk)

q(θ∗k)(1− β)
+ z +

βγθ∗k
1− β

]
(65)

with

∂p∗k
∂z

=
1

y




−γ(r + sk)

q(θ∗k)2(1− β)
q′(θ∗k)

∂θ∗k
∂z

+
βγ

1− β

∂θ∗k
∂z︸ ︷︷ ︸

(−)

+ 1


 (66)

which is a priori ambiguous.

However, differentiating PC, it turns out that

sign{∂p
∗
H

∂z
} = −sign{∂p

∗
L

∂z
} (67)

while AC implies θ∗H = θ∗L and
∂θ∗H
∂z =

∂θ∗L
∂z = ∂θ∗

∂z , so that

∂ (p∗H − p∗L)
∂z

=
1

y

[−γq′(θ∗) (sH − sL)

q(θ∗)2(1− β)

∂θ∗

∂z

]
≤ 0 (68)

Thus (67) and (68) together imply
∂p∗H
∂z

≤ 0 ≤ ∂p∗L
∂z

(69)

• Effect of z on M∗
k :

Differentiating (23) with knowledge of (22), we have

sign{∂M
∗
k

∂z
} = −sign{

∂
rS∗

k
p∗k
∂z

} (70)

From (22) and (32), we have

rS∗
k

p∗k
=

(1− τ)
[
z +

βγθ∗k
1−β

]

1
y

[
γ(r+s)

q(θ∗k)(1−β) + z +
βγθ∗k
1−β

] =
rS∗

k

1
y

[
γ(r+s)

q(θ∗k)(1−β) +
rS∗

k
1−τ

] (71)
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Differentiating (71) with respect to z yields

sign{
∂
rS∗

k
p∗k
∂z

} = sign

{
∂rS∗

k

∂z

[
γ(r + s)

q(θ∗k)(1− β)
+

rS∗
k

1− τ

]
− rS∗

k

[
−γq′(θ∗k)

∂θ∗k
∂z (r + s)

q(θ∗k)2(1− β)
+

∂rS∗
k

∂z

1− τ

]}

= sign

{
∂rS∗

k

∂z
− η∗krS

∗
k

∂θ∗k
∂z

θ∗k

}
(72)

where η∗k = −θ∗k
q′(θ∗k)
q(θ∗k)

∈ [0, 1] . Rearranging a little bit yields

sign{
∂
rS∗

k
p∗k
∂z

} = sign
{
εrS∗

k/z
− η∗kεθ∗k/z

}
(73)

as appears in text. The second term, −η∗kεθ∗k/z is positive as εθ∗k/z =
z
θ∗k

∂θ∗k
∂z ≤ 0. Let us now

show that
∂rS∗

k
∂z = (1− τ)

[
1 + βγ∂θ∗/∂z

1−β

]
, is also positive, so that εrS∗

k/z
= z

rS∗
k

∂rS∗
k

∂z ≥ 0.

(63) together with (73) imply

sign
{
εrS∗

k/z
− η∗kεθ∗k/z

}
≥ 0 (74)

as claimed in (34), and thus

∂
rS∗

k
p∗k
∂z

≥ 0 (75)

On its turn, (70) and (75) lead to
∂M∗

k

∂z
≤ 0 (76)

as claimed in proposition 3.

• Effect of z on u∗k.

Differentiating (9),
∂u∗k
∂z

= − q(θ∗k) [1− η∗k][
sk + θ∗kq(θ

∗
k)
]2

∂θ∗k
∂z

≥ 0

as
∂θ∗k
∂z ≤ 0, as established by proposition 2.

• Effect of z on L∗
k.

As

L∗
H = (1− u∗H)(N∗

H −M∗
H)

implies
∂L∗

H

∂z
= −∂u∗H

∂z
(N∗

H −M∗
H)

︸ ︷︷ ︸
(−)

+ (1− u∗H)(
∂N∗

H

∂z
− ∂M∗

H

∂z
)

︸ ︷︷ ︸
(+)

as from claims 2, 3 and 4 of proposition 3, we have :
∂M∗

H
∂z ≤ 0;

∂N∗
H

∂z ≥ 0;
∂u∗

H
∂z ≥ 0.
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Similarly,

∂L∗
L

∂z
= −∂u∗L

∂z
(N∗

L −M∗
L) + (1− u∗L)

∂N∗
L

∂z︸ ︷︷ ︸
(−)

+(1− u∗L)(−
∂M∗

L

∂z
)

︸ ︷︷ ︸
(+)

as from claims 2, 3 and 4 of proposition 3, we have :
∂M∗

H
∂z ≤ 0;

∂N∗
L

∂z ≤ 0;
∂u∗

L
∂z ≥ 0.

C Appendix C : unemployment compensation finance and en-

dogenous job destruction

We consider an extension of the model that generalizes our benchmark model by making layoff’s

decisions endogenous. We proceed as in Mortensen and Pissarides (1994), and we introduce a

layoff tax to finance the UI system. In what follows, the productivity y is random, drawn from a

stationary distribution G (y) distributed across the interval [ymin, ymax]. The stochastic process

governing productivity changes is Poisson with arrival rate λk.When productivity changes, there

is a new draw from the stationary distribution G(y). Jobs are destroyed whenever productivity

drops below an endogenous threshold Rk (see below). As is conventional in the literature, the

layoff tax alters wage bargaining and implies a two-tier bargaining structure: the layoff tax

applies once the worker is hired, while it does not apply and cannot be binding upon first

negotiation, since no contract has yet been signed, so that the firm does not incur any penalty

in case of disagreement. Therefore, we distinguish the wage negotiation upon first meeting

(indexed by o) from the wage renegotiation (indexed by i).

C.1 Bellman equations

As in Mortensen and Pissarides (1994), it is assumed that the productivity of new matches is

equal to the upper bound of the distribution, ymax. With the same notations as before, the

Bellman’s equations read:

rVk = −γ + q(θk) [Jok(y
max)− Vk]

rJok(y
max) = pky

max − wok(y
max) + λk

[∫
max [Jik (ζ) , Vk − τfk ] dGk (ζ)− Jok(y

max)

]

rJik (y) = pky − wik(y) + λk

[∫
max [Jik (ζ) , Vk − τfk ] dGk (ζ)− Jik (y)

]

rSk = z(1− τ) + θkq(θk) [Wok(y
max)− Sk]

rWok(y
max) = wok(y

max)(1− τ) + λk

[∫
max

[
Wik (ε) , S

]
dGk (ζ)−Wok(y

max)

]

rWik (y) = wik(y)(1− τ) + λk

[∫
max

[
Wik (ε) , S

]
dGk (ζ)−Wik (y)

]
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C.2 Layoff tax and budget constraint

We define the formal employment in sector k as Lk = Lok + Lik . Let τfk = ez
r+θkq(θk)

be the

layoff tax as defined in the text and let ωk denotes the average wage bill in sector k where ωk is

defined as :

ωk = Lok(y
max) + Lik

∫ ymax

Rk

wik (ζ)
dG (ζ)

1−G (Rk)

The budget constraint satisfies :

τ
∑

(ωk + zUk)︸ ︷︷ ︸
Payroll Taxes

+
∑

Lkskτfk︸ ︷︷ ︸
Layoff Taxes

=
∑

zUk

where sk ≡ λkG (Rk) is the endogenous separation rate. Rearranging, we get the tax rate as

appear in the text.

C.3 Surpluses, bargaining and equilibrium conditions

Let Ωok (y
max) = Wok (y

max)−Sk+Jok (y
max)−Vk and Ωik (y) = Wik (y)−Sk+Jik (y)−Vk+τfk

be the total surpluses upon first meeting and continuing labor relationship respectively. Using

Wik (y) and Jik (y) , the surplus Ωik (y) rewrites:

(r + λk)Ωik (y) = pky − wik (y) τ + rτfk + λk

∫ ymax

Rk

Ωik (ζ) dGk(ζ)− rSk (77)

The surplus is split between the firm and the worker according to a generalized Nash criterion.

The focs to the bargaining problems yield :

β

1− β
(1− τ) (Jok (y

max)− Vk) = Wok (y
max)− Sk

β

1− β
(1− τ) (Jik (y)− Vk + τek) = Wik (y)− Sk

Proceeding with the same logic as in the text and assuming free entry Vk = 0, the wages verify:

wik (y) = β (pky + rτfk) +
1− β

1− τ
rS (78)

wok (y
max) = β (pky

max − λτfk) +
1− β

1− τ
rS (79)

where rS is still defined by (22).

The formal condition for proceeding with a match is Ωik (y) ≥ 0. Severance between the

employer and the employee occurs as soon as the productivity drops below the reservation value

Rk. The formal condition for severance satisfy Ωik (Rk) = 0. Using this condition together with

(77) and combining with (78), the surplus may rewrite as:

Ωik (y) =
pk (y −Rk) (1− τβ)

r + λk
(80)

48



Then plugging this expression and (78) into (77) and evaluating at Rk, one gets:

rSk

1− τ
= pkRk + rτfk +

λkpk
r + λk

∫ ymax

Rk

(ζ −Rk) dGk(ζ)

Then using (22), one gets the equilibrium conditions defining the reservation productivity Rk

as appear in the text.

It remains to define the job creation condition. Using the free entry condition together

with Jok (y
max) and using the sharing rules, we have that γk

q(θk)
= Jok (y

max) = 1−β
1−τβΩok (y

max) .

Owing to the fact that the two surpluses are linked by the following relationship Ωok (y
max) =

Ωik (y
max)− τek (1 + τ) , the job creation condition rewrites:

γk
q(θk)

=
1− β

1− τβ
[Ωik (y

max)− τfk (1 + τ)]

Finally, combining with (80) evaluated at ymax, one gets the job creation condition as appear in

the text.
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Figure 1: Labor market equilibrium
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Figure 2: Effects of an increase in unemployment compensation.
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Figure 3: Effects of unemployment compensation and inter-sectoral heterogeneity on informality.
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Figure 4: Effects of unemployment compensation and inter-sectoral heterogeneity on unemploy-

ment.
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Figure 5: Effects of an increase in the layoff’s tax index.
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Figure 6: Effects of the layoff’s tax and inter-sectoral heterogeneity on informality.
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Figure 7: Effects of the layoff’s tax and inter-sectoral heterogeneity on unemployment.
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