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Abstract

This paper aims at assessing how domestic urban-rural remittances
can mitigate macroeconomic shocks in a developing country. When trade
liberalization occurs, it may affect the national income structure and in-
crease regional poverty and many studies underline that private transfers
can significantly help households deal with exogenous risk, when similar
studies also find evidence of an efficient risk sharing between the poorest
households thanks to private cash exchange. We explore this issue by
working on Senegal, and to deepen it, we design a single-country com-
putable general equilibrium (CGE) to capture all the redistributive chan-
nels implied by domestic transfers in an African economy. This model is
then used to simulate macroeconomic shocks liberalization and we show
the importance of introducing micro foundations of domestic transfers in
a general equilibrium to better capture the effects of trade liberalization
on domestic income inequalities. We test the robustness of our results, by
using alternative micro founded specifications of domestic transfers.

1 Introduction

"One of the few uncontroversial insights of trade theory is that
changes in a country’s exposure to international trade, and world
markets more generally, affect the distribution of resources within
the country and can generate more substantial distributional con-
flict" Goldberg and Pavcnik, Journal of Economic Literature, vol
XLV, March 2007, pp39

As many developing countries for the last two decades, Senegal faces a pro-
gressive trade liberalization that implies prices variations, income variability
and even rise income inequalities across sectors and regions. Actually, since
1985, IMF programs led Senegal to adopt liberalization policies, including trade
liberalization, which came with a rise of VAT rate, in order to compensate for



the looses of government revenue, linked to the fall of import taxes. The com-
bination of these two elements involves important changes in the allocation of
resources, factor remunerations, consumption structure of different households
groups, and income inequalities.

At the same time, high fertility rates' and population growth can exacer-
bate poverty and income inequalities linked to a restricted labor market access,
in a context of trade liberalization and economic turndown. Especially, Sene-
gal’s large share of youth people, 44% of total population in 2011 (World Bank,
2012), faces up mismatch between their skills and the labour market, which is
characterized by dichotomy issues between formal and informal sectors in both
urban and rural areas. All these factors lead to many waves of migration within
a territory, in reaction to the changes in income distribution across the differ-
ent regions. Consequently to these massive migrations, domestic remittances
(but also international remittances when migration is cross-border) become an
important source of income for households, especially in rural areas, in which
poverty is prominent. We will discuss in-depth these specific issues on poverty,
income inequalities among households and the labor market.

Our target in this paper is to assess how domestic remittances, especially
across urban and rural areas can effectively mitigate an economic shock. To
explore this issue, we design a single-country computable general equilibrium
(CGE) to capture all the redistributive channels implied by domestic transfers in
an African economy. This model is then used to simulate macroeconomic shocks
of liberalization and we show the importance of introducing micro foundations of
domestic transfers in a general equilibrium to better capture the effects of trade
liberalization on domestic income inequalities. We test the robustness of our
results, by using alternative micro founded specifications of domestic transfers.

This is a key issue in the case of a developing country which is gradually
opening up to foreign trade. Why? Firstly, because trade liberalization induce
a cut in government revenue that is very detrimental, since import duties rep-
resent more than 40% of total public revenue (Diagne et al. 2003). Therefore,
efficient redistributive policies cannot be financed by the government, and this
is especially true since the trade collapse due to the financial crisis of 2007.
Domestic and private transfers have an important role to play in this context.
Furthermore, but in the same spirit, many studies? underline that private trans-
fers can significantly help households deal with exogenous risk.

"Altruism or mutual “caring” among family members has been hy-
pothesized to play an important role in facilitating risk sharing,
particularly in environments with less developed markets". Becker,
1991.

Similar studies also find evidence of an efficient risk sharing between the
poorest households thanks to private cash exchange that allow households to

Tn accordance with World bank database and report, total fertility rate (TFR) fell from
6.6 births per woman in 1986 to 5.3 in 2005 and to 4.9 in 2008-2009, but it is still high among
the poorest countries.

2Cox 1990, 2002; Cox and Jimenez 1998; and Morduch 1995, Foster and Rosenzweig (2001)



smooth consumption on the face of shocks ( Deaton 1997, Townsend 1995, Jalan
and Ravallion 1997).

To assess the mitigating impact of remittances on economic shocks we face
two significant challenges: the theoretical ambiguity of remittance decision mod-
els and the credibility of transfer data:

First, identifying the determinants of remittances is puzzling and controver-
sial within the theoretical literature. Numerous theoretical models have been
developed based successively on altruistic motive (Becker 1974, Stark 1985, Cox
1987) or quite the reverse exchange strategy motive (Cox, 1987; Cox, Eser et
Jimenez 1998), which is generally the sign of temporary migrations as underlined
by Docquier and Rapoport (2006). Other common models rely on strategic game
analysis (Stark 1995, Stark and Wang, 2002), insurance strategy, moral hazard
(Stark and Levhari, 1982; Rozenzweig, 1988; Lambert, 1994) and mixed motives
(Lucas and Stark, 1985; Andreoni, 1989; and Cox and al., 1998). Amongst the
models relying on mixed motives, “tempered altruism” and “enlightened self-
interest” involve both altruistic considerations and mutual exchange strategies.
To deepen these models on transfer motives, Docquier and Rapoport have re-
viewed the state of art in this field. More recently, Aisa, Andaluz and Larramona
(2011) assess the remittances’ factors using a family bargaining model and they
conclude that family transfers have non-monotonic effects. Facing these many
theoretical conceptions, we choose to use alternative micro-founded specifica-
tions in our CGE model as a robustness test and then compare the different
simulation results further to trade liberalization and variations in world prices.

The second challenge we address is the credibility of transfer data in house-
hold surveys. Reliable national data on bilateral remittances is most often
not available or inaccurate. This issue is currently pointed out in the litera-
ture (Frankel 2012). We follow Ratha and Shaw (2007) who work on improv-
ing data accessibility concerning bilateral migrations flows and bilateral remit-
tances, adopting different rules of allocation of aggregated amounts that are
available from surveys. A CGE analysis implies to use micro-data levels and for
that we decide to adapt the Ratha and Shaw’s approach by choosing allocation
rules that come from micro-founded models of transfer.

Therefore, we apply a three-step methodology: the first step consists in es-
timating bilateral transfers among households by using transfers’ determinants
as an allocation rule, the second step aims at implementing these specific micro-
foundations (the same that are used in the first step) in our CGE model, and the
third step consists in implementing different scenarios of international shocks
and analyze the simulation results in terms of income variation. Applying this
three-step method for different microeconomic models in order to test the ro-
bustness of our proceeding, we compare the simulation results and describe the
nature of transfers in Senegal with attention to their potential for cushioning
macroeconomic shocks.

The first section of our study focuses on household data and descriptive
analysis of income inequalities in Senegal, then we describe the CGE model
that we design for Senegal, focusing on two main features: the geographic and
sectorial duality of Senegalese economy (dual-dual economy model) and the mi-



crofoundations of inter-households transfers. Then we simulate external shocks
and study the impact on income distribution and conclude.

2 Poverty, income distribution and remittances
in Senegal: a descriptive analysis from house-
hold data

Our study is based on three household surveys ESAM I, ESAM IT and ESPS, for
respectively the years 1997, 2002 and 2007. Furthermore, our model is calibrated
on a social accounting matrix (Fall, 2011), which includes 30 private sectors and
one public sector. So, we have at our disposal, in one hand, macroeconomic
and sectorial information about productions, consumptions, incomes, taxes or
other inter-agents transfers and, in the other hand, microeconomic information
which give us detailed features about Senegalese households, in terms of income,
education levels, occupation, consumption levels by products and inter-agents
transfers. Thus we disaggregate the traditional representative household into
various categories, with respect to individual heterogeneity. This allows us to
assess income distribution effects in our simulations results. We present in this
section available data, the manipulations we’ve done and finally we present some
descriptive statistics on the main economic stylized facts of Senegal.

2.1 Household microdata
2.1.1 Estimating bilateral amount of transfers

One challenge we face is the poor availability and quality data on remittances,
that is an important issue widely underlined in the literature (Ratha and Shaw
2007; Jimenez-Martin, Jorgensen and Labeaga 2007; Frankel 2012). Actually,
information we have at our disposal is total amounts of transfers versed and
received by each household, with details on the origin or destination. Thus we
need to disaggregate those total amounts in order to construct a bilateral matrix
of transfers. For that, we choose to stay in the same spirit of Ratha and Shaw
(2007) who derive "bilateral remittance flows indirectly using bilateral migrant
stock data and estimates and assumptions about the remittance behavior of
migrants". The authors use in turn three different allocation rules, namely
weights based on migrant stocks abroad, on migrant incomes (proxied by a
share of GDP per capita at a macro level), and bidirectional incomes of the
migrants and the recipients in the home country.

Conversely, our study is done at a micro-level data so our choices in terms
of allocation rules are quietly different, but in the same line. Actually, instead
of using macro stylized facts, we base our analysis on specific theoretical models
that offer optimal transfer specifications, coming from the migrant’s maximiz-
ing behavior, which answers to different motives. The theoretical models we
choose to allocate total remittances will be described in section 3.2 and will be
used to implement an optimal function of transfers in our CGE model. So, in



brief, micro-foundations allow us to both estimate bilateral inter-household re-
mittances and evaluate the cushioning role of these transfers in case of external
shock.

2.1.2 Total expenditure structure and total disposable incomes

[Descriptive table 1]
[Descriptive table 2]

2.2 Poverty and income inequalities: a descriptive analy-
sis

Descriptions and comments to be drafted.

3 A CGE-simulation approach

Our target is to design a single computable general equilibrium that is the most
relevant as possible to model an African economy such as Senegal can be. In
this perspective, we base the framework of our model on the previous works of
Rodrick (1997) and Stifel and Thorbecke (2003) who built a CGE framework
for an archetype African economy, called “Dual-Dual CGE model”.

On this basis, we design and adapt our model to implement baseline scenarios
of trade liberalization. After what, we introduce different micro-foundations of
transfers in order to assess the impact of domestic transfers on the income
distribution after an external shock on prices and check the robustness of our
results.

3.1 A dual-dual economy model

The dual-economy models of Lewis (1954) and Fei and Ranis (1964) are perti-
nent frameworks to build a model adapted to Senegal. The central concept of
these models is the modeling of sectorial dualism, inherent in developing coun-
tries. But actually, as underlined by Stifel and Thorbecke (2003), two main
features can help to conceive the idea of dualism: first, the existence of strong
inequalities between rural and urban regions, in terms of localization of the ac-
tivities and in second place the dichotomy between traditional technologies, in
which most of firms are family-owned and modern technologies hold by more
complex organizations. This double dichotomy between sectors, thus under-
lined, leads to classify sectors into four categories: in one hand, rural sectors
that can be divided into formal (exporting agriculture, with capital-intensive
technology) and informal sectors (subsistence agriculture), and urban sectors,
formal (mainly manufacturing) or informal (services) in the other. In reference



to this double-dichotomy, Thorbecke called this kind of models “dual-dual econ-
omy”. Contrary to the dual-economy models, these new developments introduce
a geographical component of analysis, where both urban and rural areas know
situations in which informal sectors emerge to absorb the residual labor force,
unemployed in the formal sector. This geographical dimension allows improv-
ing our understanding of poverty, migrations and the motivations to remit and
above all, it provides a rich model in which distributional effects of trade policies
can be better explained.

Is this description is relevant in case of Senegal?

Senegal, as many other African countries, presents significant informal jobs,
both in the agriculture and in the urban sectors. Subsistence agriculture and
especially fishing is an archetype example of what is an informal sector, labor-
intensive production, employing in the majority, unskilled workers. In urban ar-
eas, services are widely informal sectors, unlike manufactures which are capital-
intensive production processes.

[descriptive figure]

Thus, on the basis of the dual-dual economic model from Stifel and Thor-
becke (2003), we build a single computable general equilibrium in which the
economic dichotomy is determinant to the construction of the labor market.
The next sub-section presents the production framework and the labor market.

3.1.1 Production and the labor market

In our model, domestic production of sector i (xd;) is decomposed into value-
added (va;) and intermediate consumptions (ci;), following a Leontief function.
The value-added is produced using a composite factor of mobile inputs (capi-
tal K, skilled Lg and unskilled labor Ly;) and specific inputs (land) that are
expressed following a CES function. Finally, at a third stage, another CES
function reflects the combination of mobiles factors. This specification of the
production allows specifying different degrees of substitutability at each stage.
This domestic production is then exported or sold to the domestic market ac-
cording to a CET function. We need to precise that the public agent does not
produce public good following the same scheme, since production is a Leontief
function of intermediate consumption, labor and capital. Appendix A provides
schematic representations of the different production processes. Now, in the
following, we describe the labor market which is very specific to developing
countries, reflecting the duality of their economy.

There are two kinds of labor: skilled and unskilled workers. If the unskilled
workers are perfectly mobile between formal and informal sectors both in urban
and rural areas, the skilled workers are only employed in the formal sectors.
This means that production function of informal sectors does not contain units
of skilled workers and only combine unskilled jobs and capital. Considering
some stylized facts, we pick up important features that need to be modeled.
First, concerning the unskilled workers (annotated by index "U" ("S" for the
skilled ones), wages in the informal sectors are lower than wages in the formal



one, such as
wh; < wi,

where exponent "i" denotes informal sectors whereas "f" denotes formal ones.
Further explanations can be advanced: presence of a minimum wage in formal
sectors that implies a rise of all wages, or presence of transaction costs which
can be considered as a social cost to move from informal to formal sectors, which
is compensated by a financial retribution. Besides, productivity per worker is
higher in the formal sector, benefiting from capital-intensive process of produc-
tion. Furthermore, as Harris and Todaro (1967) have underlined, there is a
wage premia in the urban formal sector compared to the rural sector. So, fi-
nally, wages in formal sectors are always higher than in informal sectors, and
urban wages usually exceed rural wages. Following that statement, we should
observe that most workers are employed in rural sectors in the case of Senegal.

Because unskilled and skilled workers are not substitutable, our model con-
tains two distinct labor markets, following the level of education. Here it is
important to notice that the supply of skills is exogenous in the economy

ZZZU +ZS.

Next, we describe the equations defining both supplies and demands of different
kinds of labor in each sector, and equilibrium wages.

Wages of unskilled workers in informal sectors (both in urban and rural
areas) are defined as the weighted average of the labor product, returns perceived
by each hired unskilled worker, expressed as follows

7,7 R
i — PP By
u Li,r ’
u

where 3 is the supply elasticity with respect to unskilled labor. So at equilib-
rium, unskilled rural labor allocate itself with respect to the following condition

wl" = wy"(146),

where ¢ is the transaction cost implied by migration from informal sector to
the formal one, in rural area. Taking a job in rural export sector induces psy-
chological and financial costs that are representing as a financial compensation,
which justifies that w™ > w%". In urban sector, workers are also paid for their
marginal revenue product. In addition, if they are employed in formal urban
sector, they receive a share of the firm’s profits, justifying also that wf™* > w%",
in reference to the observed wage premium. The urban formal sector adopts
efficiency wages to prompt intensive effort, so the equilibrium condition in the
urban area, between formal and informal activities is written as following;:

fiu _ i,
w = w, +7

u u

A
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Now that we have described the equilibrium conditions which allocate the
unskilled labor force between formal and informal in each localization, we need
a condition that defines migration of these unskilled workers between urban
and rural activities, so to define Ly;* and L;". In the same spirit of Harris and
Todaro (1967) and Stifel and Thorbecke (2003), we model the urban-rural wage
gap such that unskilled workers move towards urban areas until the rural wage
is equal to the expected wage in the urban sector. We precise that each worker
who cannot obtain a job in the urban formal sector is likely to work in the
informal one until he reaches his objective to be hired in the formal importing
sector in the next period. This equilibrium condition is expressed by

hL " , hL ,
w(J}T-:<1_ fiu U Zu)wzjﬂ—"_( fiu U iu)w{;u7
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where is the probability of being hired in the formal, urban sector,

which is in fact, the share of the urban uneducated labor force in that sector
multiplied by a scale parameter. This equilibrium condition defines the propor-
tion of unskilled workers who moves to urban areas L, so implicitly we can
write

Ly =Ly — Ly",

that defines the supply of unskilled labor in the rural areas.

Now turning to the skilled labor force, which is only employed in formal sec-
tors, we need to explain the wage differential between urban and rural skilled
jobs, w¥ > wg. As many studies have underlined, this inequality is often ex-
plained by the presence of union labor forces in the urban sectors only. The
specification used is the one proposed by Booth (1995), namely the monopoly
union labor which is powerful and thus fixes the urban wage for skilled workers,
by maximizing its utility function:

MaxU(wg, Lg)

ws
s.t. Ls:Ls(’ws) .

The labor union gives the same importance to the present skilled labor force,
hired in the urban sector, than to the potential labor force currently hired in the
rural sector. Thus there is an alternative wage, namely, in rural area. Knowing
this, the utility function to maximize is expressed by the following equation

U(ws) = [L§(wg)]u(ws) +[Ls — Lg (wg)] u (ws)
e
u(ws) = 15_9,

where 0 is a preferential parameter, reflecting a present preference. This spec-
ification, reported in Stifel and Thorbecke (2003), comes from the three main
hypothesis of skilled job market: the perfect inelastic substitutability between



skilled and unskilled, the full employment of skilled workers and the distinctive
feature of these skilled workers, only hired in formal sectors. Finally, the equilib-
rium condition of urban-rural skilled labor force resulting from this maximizing
problem, is
L sy

(1 -0)83f +0(1-81))
that defines the variable L%, thus we only need one more equation to define
L, assuming the absence of unemployment
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Finally, at the equilibrium, all wages are ascertained by the equalizing of labor
supplies and labor demands, on each labor market. Demands of labors follow
from profit maximizing in each sector of the economy.

3.1.2 Consumption, income and savings

Using household surveys in different years, namely 1996 (ESAM1), 2002 (ESAM?2)
and 2005 (ESPS), we disaggregate the representative household into various
representative agents, with respect to individual characteristics: milieu (ur-
ban/rural), source of incomes, level of education, occupation, ethnic group affil-
iation. Each consumer maximizes its utility function, a combination of a private
consumption and a public good (Cobb-Douglas function)

U(Cpri, Cpup) = CpiCo .

pri

The private consumption is then divided into an agricultural composite product
and a non agricultural composite, linked by a CES function

Tec
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This specification allows us to specify different degrees of substitutability be-
tween goods, for example between two agricultural products, that are more
substitutable.

We then adapt this utility function in order to implement microfoundations
of transfers, meaning that migrant’s utility depends on his own utility, as ex-
pressed right above, and on the recipient’s utility, depending on the theoretical
model chosen. The object of the next sub-section describes how we determine
optimal transfers and implement them in our CGE model.

3.2 Domestic transfers: introduction of microfoundations

This section is devoted to the description of micro-founded models of family
transfers, which are alternately implemented in our CGE model, in order to



better capture the redistributive effects after an external shock. Our aim is
not to be exhaustive, by reviewing all the rich literature on the subject, but to
choose some theoretical forms to test the robustness of our simulation results.
We first consider transfers as a result of an altruistic behavior. We dedicate the
next sub-section to this important framework.

3.2.1 Altruistic motive and optimal transfer

We study altruism motive using a model from Stark (1995, chapter 1) assuming
both mutual and unilateral altruism. Each agent’s utility is affected by the
satisfaction derived from his own consumption and by the utility of the other.
The amount of remittances made with altruistic motives are positively correlated
with migrant’s income and degree of altruism, but negatively correlated with
the recipient’s income (Stark, 1995). Actually, the form of the consumer utility
function is
Um(cm’ch) _ (1 o 5m)vm + BmUh,

where 8™ is a parameter reflecting the degree of altruism of a migrant, for whom
utility depends on its own indirect utility getting from its personal consumption,
but also depends on the household’ utility, namely the recipient of transfers.
Maximizing the total indirect utility function for 7*, the amount of remittances,
Stark (1995) gives us an expression of optimal transfer, which is function of
personal and recipient incomes:

T* = max(y™Y™ — (1 —y™)Y",0),

where 4™ is an expression combining the altruistic parameters of both family
members (assuming bilateral altruism) or at least function of 5™, in case of
unilateral altruism. The remitted amount depends positively of the migrant’
income and his altruism degree and negatively of the recipient’ income. In
the same spirit, Laferrére and Wolff (2006) give an alternative specification of
unilateral altruistic utility function and the optimal transfer that follows:

U™ (™, v (C")) = W(C™)+ B In(C")
* o Bm m 1 h
T = maX(Oa 1+ B'my 1 +ﬂ7ny )7

with ™ < 1

this expression is very clear: transfer is a positive function of altruism para-
meter, migrant’s income and it is negatively linked to the recipient income. So
one-side or two-side altruism? Many studies have gone though this issue, look-
ing especially at the collateral effects or externalities due to bilateral altruistic
behavior. Indeed, it seems that the introduction of bilateral transfers causes
puzzle results in terms of welfare, both individual and family welfare, mean-
ing that some negative externalities come to cancel the expected effects of this
behavior. In the literature, the main explanation given refers to recursiveness,
that Becker (1974) called ’infinite regress’ and Kimball (1987) called "Hall of
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Mirros effects’. To be more precise, this explanation consists in taking into con-
sideration the fact that decisions followed from migrants’ preferences are altered
by the reaction of the household, which depends to its own preferences, what
is to say that individual preferences are linked to each other and can lead to a
possible conflict into the household.

3.2.2 Strategic Motive and optimal transfers

Lucas and Stark (1985) go further in the analysis of altruistic behavior as a
motivation to remit. In their study conducted in Botswana, they found evidence
that altruism can not entirely explain remittances. They reject the hypothesis of
a “pure altruism”, and introduce the concept of “enlightened-selfishness” which
takes into account various components: altruism, repayment-of-loan, insurance,
inheritance and exchange of services.

Following that, the model developed by Stark (1995, chapter 4) defines re-
mittances as a result of a “strategic” motive and is specific to the context of
migration. In this model that we will focus on, potential migrants are hetero-
geneous in skills and individual productivity is not perfectly observable in the
host region labor market. Thus, workers are paid the average productivity of
their migrant group. This leads to a positive migrant self-selection behavior
and cooperative arrangement. Skilled workers decision to remit incorporates a
desire to limit migration of less skilled workers to prevent lower skilled migrants’
income affects in the host region. We can apply this model in the case of Sene-
gal as this strategic motive model matches our theoretical framework which is
designed for representing the dichotomy between skilled /unskilled workers in
formal /informal sectors in each region.

As reported by Rapoport and Docquier (2006), the model of Stark (chapter
4, 1995) presents two kinds of workers m and h, who have different level of skills,
assuming that m’s productivity is higher. More precisely, Stark assumes that
h’s productivity level is expressed as a proportion 7 of the productivity level of
m, where 0 < 7 < 1.

Both kind of workers can migrate in this model, meaning that unskilled and
skilled workers can move towards urban areas, matching the dual-dual model.
To simplify, we copy-out the payoff matrix from Rapoport and Docquier (2006),
that reports the different gains of m and h if they decide to migrate or not:

Player h
Player m Migrate Not migrate
Migrate (HT”Y”’, H'T”Ym) (Ym, Yh)
h h
Not migrate YT,WY’” YT, yh

Following this payoff matrix, the Nash equilibrium is reached when both
skilled and unskilled workers migrate, only if the expected gain is higher than
the one in the sector and region of origin. Thus, strategic remittances will be

11



observed only if the following conditions are respected:

1+n

ymor > —tlym
1
Yh4T > ;ﬂym.

Finally, the minimal optimal transfer is the following:

1
T*:( ;W)meYh,

where 7 is a parameter reflecting the migrant’s productivity. We can notice here
that incomes are expressed net of migration costs.

)]

4 Simulation results and policy implications

We simulate progressive and full trade liberalization and assess the impact of
price variations on households’ income inequalities and welfare. We especially
focus on the potential role of micro-founded transfers after this exogenous shock
by comparing the simulation results with a baseline scenario with exogenous
inter-household transfers.

To check the robustness of our conclusions, we compare the different simu-
lation in the eyes of alternative micro-founded transfers’ specification.

Comments to be drafted
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