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Abstract

Much has been written on the importance of divieaibon of activities in rural Africa.
However, less attention has been paid to distirfigtw diversification patterns, namely local
diversification and migration, and their relatioriph This paper examines whether they are
complements or substitutes, by using original daten two Senegalese rural areas. We
adopted a multivariate Tobit model to investigatee trelationship between local
diversification and migration, and a probit mod@ &nalyse the probability of being in
National or International migration. Nontrivial faing suggests that local diversification and

migration are substitutes, implying that migratisra form of insurance.

JEL Codes: 015, 055, D70, Q12
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1. Introduction

In many developing countries, and in African coigsty agricultural income is an essential
component of rural households’ subsistence. Howetées type of income exhibits a high
seasonality and outcomes are thus uncertain, becatismarket prices volatility and
environmental hazards. Consequently, household reesrgartly allocate their working time
to activities which provide a more stable income a® to cope with adverse shocks.
According to Barrett et al2p01], diversification refers to the allocation of atssand time to
both on- and off-farm activities. Empirical studiesrural Africa have revealed that nonfarm
income sources may account for as much as 40-46emerof the average household income
and seem to be growing in importané&efardon, 1997; Bryceson and Jamal, 1997; Little et
al, 2001; and Reardon et al., 2006l'he image of Africa as “a continent of subsisten
farmers is thus misleadin@fyceson and Jamal, 19p7Theoretical analysis presents the

rationale of diversification as a way to mitigatee trisks incurred by small producers.



Drawing on the portfolio theory “pull and push fat” are identified. The former are those
generated by opportunities outside agriculture; Idteer refer to the decline of expected
agricultural incomeReardon et al., 20Q6These incentives can lead some family members
to migrate: migrants’ remittances represent therom negligible proportion of total family
income.

Despite the large strand of literature on divecsatiion, to our knowledge, only few studies
distinguish between the various types of diveratfan methods. In particular, diversification
can take place at the local level when a houselma&dhber is engaged in nonfarm activities
but still lives in the village; but it can also tkaome family members to leave the village. The
latter form of diversification is considered as assential component of the observed
strategies of migration and then monetary trandfeparticular, we will investigate if local
diversification and migration are complementaratgtgies or substitutable ones, with regards
to their relative risks and expected incomes.

We use original qualitative and quantitative datat a survey which we conducted in 2006
and 2007 in the Senegalese Groundnut Basin. Evamgkththe study area is small, this
assessment remains important in many rural are&enegal where agricultural conditions
are unfavourable. In fact, the contribution of matgrn and diversification in the household
income is found to be essential in numerous englistudies for different countries, among
which Senegal.KHelly et al., 1993; Diatta and Mbow, 1999; SanderdaBarro, 2003 for
instancé.

The remainder of the paper is organized as foll@gstion 2 underlines the pertinence of the
research question by articulating it with previatsdies dealing with diversification and
migration. Section 3 presents the setting in wititls research has been carried out and
describes the data. Section 4 defines an empstcalegy and presents the results and their

interpretation. Finally, we conclude in section 5.



2. Local diversification of activities versus Migrdion: complements or substitutes?
Numerous studies put forward the importance of rdifieation and migration as livelihood
strategies for rural population in developing coi@st In fact, few farming households rely
solely on the income derived from agricultural proton to guarantee their subsistence and
well-being Reardon, 1997 The literature addresses several issues amonighwiie
motivations of diversification and migration andeith consequences. We present the
theoretical and empirical foundations developedhayliterature on diversification on the one
hand, and on migration on the other. We put forwthwel characteristics of migration that
differ from local diversification and should inflnee the family strategies.

Diversification motives can be summarized into wabegories, push factors that are linked to
risk reduction and pull factors that rely on stgatecomplementarities between activities.
Then, according to the first set of motives, hoosdh diversify their activities as to manage
risk or cope with adverse shocks. In the second tket driving force of diversification
corresponds to an accumulation objectiged Barrett et al., 2001; Reardon et al., 2006 for
further detail$

Besides this very general statement, diversificattan be defined in various ways. Some
studies focus on farm activities, and define difiestion as joint activities in subsistence
farming and commercial agriculture. Other studasetinto account the possibility to engage
in nonfarm activities in addition to farming. Inrostudy, we consider this second definition
where diversification is a mix of farm and nonfaawtivities that integrates the relative risk of
both activities. Thus, we understand diversificates an insurance mechanism aiming at
compensating agricultural income variability. Evide in this way is given in the case of
Burkina Faso by Reardon et al9pg who showed that the capacity of households teecop
with shocks following a drought depends heavily the level of nonfarm diversification.

Alderman and Paxsori993, for instance, interpreted diversification asatfolio strategy:



farmers mitigate risks through a diversified pditfemf occupations and smooth thereby their

consumption over time.

As noted above, the choice to migrate is partlyivated by the same reasons, but we will
show that other factors —specific to migration-dbdobe added to these. We identify three
major subsets of incentives that drive the migrataecision: high expected revenues;
collective insurance and investment.

High expected income as a reason to move has leeg kemphasized by the economic
literature Btark, 1997. Sjaastad, as earlier as 1962, formalized thaa iy hypothesizing that
the individual migrates if the net income flows egfed from this migration is higher than the
costs of moving, should it be financial or psyclgidal. Then, models developed by Todaro
[1969 and Harris and Todard 977 consider that the final migrant’s decision resdibm a
comparison between the expected utility of migigaeamd that of remaining in the village. A
large set of models were developed on this basassess this questigrbut most of them
consider migration as an individual decision.

However, it is often argued that migration is notimdividual decision, but that of the whole
family [Connell et al., 1976 In fact, according to the New Economics of Labbligration,
the focus of migration theory has been shifted fiodependent individuals to larger units,
namely families or householdStark, 1991; Stark and Bloom, 1983 herefore, in face of
market failures, migration operates as a househakls management strategy, which is a
way to alleviate the household liquidity constraintthe absence of credit and insurance
markets. Then migration is the outcome of the famiility maximisation rather than the
result of an individual decisiorRempel, 1981; Stark and Levhari, 1982; Low, 1986rk$
1991]. As a consequence, besides migrants’ charadtsiighose of the family should be

taken into account. For instance, in a study cotetum Kenya, Hoddinott1994 modelled



migration as the outcome of joint utility maximisat by the prospective migrant and other
family members. Closer to our empirical field, Azand Gubert 2009 used two surveys
conducted in the Senegal River Valley -Senegal Mati- and showed that the decision to
migrate is not individual but collective. Moreovéng decision to migrate was described by
Stark and Taylor1991] as the result of a complex negotiation within tl@isehold. Thus,
families or households rather than individuals, trus chosen as critical decision-making
entities in which migration patterns are determirtéowever, factors others than the expected
revenues are then taken into account, in particut@mome uncertainty at the level of the
family.

In fact, from the family point of view, the remittees the migrant sends home may be seen as
an insurance when facing the individual risk ofiagtural production in the absence of an
agricultural labour market that would secure wafgsrk and Levhari, 1982 Moreover,
migrants’ transfers intervene especially when #mily local revenues are hit by a random
shock, and enable the family to smooth its consiongdStark, 1991quoted byAzam and
Gubert, 200h This monetary incentive is confirmed by the falcat migrants are more
educated on average, and thus send higher trarieféhe family Hoddinott, 1994 Then,
migration can be analysed as an intra-family sgpate diversify risk Lambert, 1994 and
alleviate liquidity constraints, through remittasce

However, the revenue of a potential migrant is uage, insofar as the distance associated
with migration, in particular international migrati, increases the difficulty to get access to
housing or employment in the destination countgm8 studies show that networks, kinship
and information play a major role when considetimg decision to migrate and the choice of
the destination ared.(icas, 199V Thus, the presence of relatives or potentiahietbontacts,
the language similarity and the stock of personghm destination area, have significant

impact on migration. Empirical evidences are numsri€aces and al., 1985, for instarjce



In the case of Senegal, the importance of migratietworks is confirmed by the role of
neighbourhood or the belonging to the same ethmiom[Ndione and Lalou, 20Q5the same
area [Guilmoto, 1998in the case of the Senegal River Valley], or tleens religious
brotherhood [particularly foMurids®, as shown bander and Barro, 2003

Furthermore, migration is a diversification strateghich doesn’'t have the same effect
depending on whether it is continental or intercweital migration. Wouters¢2004
analyses intercontinental migration as an accunomatrategy for wealthier households and
continental migration as a survival strategy dua tlack of wealth but positively related to
household size.

By considering migration as a family strategy, therature puts forward that reciprocal
behaviours may be at stake. However, the represamtaf families and that of their internal
exchanges, vary widely across economists: Beck&7q sees indeed the family as
dominated by an altruistic and omnipotent paterilfam yet, theoretical models were also
developed, where the family is considered as aepadcself-interested exchanges, like in
Chiappori’s initial work. We propose to follow thi@e of Arrondel and Massor200q that
reconcile both views, and propose to understanceximtence of families with regard to the
reciprocal relationships that gather the group.iftecity was invoked as a reason for
migration and the subsequent remittances.

In fact, the altruistic approach explains migratioom the main idea that migrant cares about
the welfare of family members left behind. In sacbase, altruism spurs the migrant to remit
a part of his income to his family. Therefore, rdarices are shown to increase with the
severity of droughtsljucas and Stark, 1985he size of the non-migrating grougdddinott,
1994 and the number of remitting migran&sdarwal et al, 200R These observations can be
considered as signalling altruism. Furthermorenethe self-interest approach explains why

migrants remit and thus guarantee revenues to fdmities; inheritance is shown as a major



reason for explaining remittances. Empirical eviefrom Botswana supports the idea of
mixed motivations with moderate altruism or enlgi#d egoism as an important reason to
remit [Lucas and Stark, 1985

Although there have been numerous studies on thexdfication of activities, there are few
studies investigating both local diversification adtivities and migration. In other words,
there is a gap as concerns the relationship betwegration and local diversification, and
whether they must be considered as complementgbstitites. Actually, one can argue that
they are complements because remittances receweesldent members may spur them to
invest and participate in local diversificationadtivities. Yet, it remains that, because of their
regular frequency and their level, these remittarea discourage recipients to participate in
local diversification of activities. Thus, the poge of our study is to remedy this gap by
drawing empirical evidence from a Senegalese ared, particularly the Groundnut Basin.
Therefore, we propose to analyse migration as keatole insurance arrangement at the

family level.



3. Data and descriptive statistics

Data were collected in two villages, Kanene andr@uarespectively located in the North and
South of the Senegalese Groundnut Basin. Thes&\lof* villages were chosen because of
their contrasting agro-ecological features and enuoa differences which undoubtedly
influence the extent and nature of diversificatfmatterns. Surveys were conducted in two
steps, a first one from May to June 2006 in thettNand a second one from November 2006
to January 2007 in the South.

Regarding the unit of analysis, most of the emairand theoretical studies are conducted at
the household level, which is considered as thet mmsvenient unit. In fact, the household
analytical framework allows for a joint analysispbduction and consumption decisions and
a focus on intra-household interdependencidadfiad et al., 1997; Fafchamps, 1998,
Lawrence et al., 1999 However, given the social context in Senegalesal areas, the
choice of the household -corresponding to a nudimaily- as the relevant unit can lead to
biased results because the operation of rural ptipank is more complex. In fact, individuals
belonging to the same lineage were grouped arovoduption-consumption groupsjél in
Wolof language) under the responsibility of a clfigdrom njé). In other words, such a group
can be considered as an extended family comprsavgral households linked by kinship,
living in the same compound and having meals tagetihus, agricultural production is
organized around thgjél in which different members, according to theirtssaand position,
have the social obligation to contribute to agtardl work for collective production. And, in
return, theBorom njélmust allocate land to these members as indivifieldls and ensure that
the family food needs are met. In these familiesyners who want to migrate have to get the
chief's consent before leaving and send remittaaftes having settled down and found a job

in the destination area.



Therefore, we consider a family as a set of indigld participating in collective production,
through labour force for residents and transfersitm-residents —that is migrants’ members.
Thus, in the two villages 89 familiesomprising 229 households (nuclear families) were
surveyed by the authors. For each family, Bogom njélwas interviewed on a face-to-face
basis.

We found that the choice to migrate is up to tmilflamember that wants to migrate or to the
family head. However, in both cases, migration nge the family head’s acceptance, and
migrants who bypass this decision run the risloosing the support of their family. Thus, we
define a migrant according to the following conafis:

i°) a migrant is a family member who is living ogles the village for more than six months a
year.

ii°) but a family member who is still reported byetfamily head as a member of thél or

extended family;

The survey data includes detailed information om demographic characteristics with an
inventory of family members, ages, genders, passtio the family and activities. In this part
of the survey, the family head was interviewed wbgrinformation about migrants was
asked for, including status before and after mignatthe date of leaving, destination country
or city, remittances sent at home and their rigimd obligations, if they return home, were
recorded for every migrant. Nonfarm activities ud# the type of activity, the location and
the amount of income generated. For farm activities recorded information on family and
hired labour, land size, equipment use, crop (tppeduction, prices) and livestock. We also
asked for consumption practices and the individo@ambers’ contribution in the purchase of

non produced goods.
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From the statistical point of view, 72% of the féies report at least one migrant member and
90% of these migrants are sending remittances dw tamilies. Moreover, we distinguish
between international migration and national migratfamilies experience those types of
migration at respectively 26% and 74% (see talffer Inigrants’ characteristics according to
the destination country).

Descriptive statistics show that family members whigrate to national cities are younger
than those abroad. In fact, national migration £oate lower than those related to
international migration. Moreover, national migeoati is usually the first migration
experience, particularly in the capital Dakar. Aht is a first step that allows accumulating
financial and social capital to bear the cost térinational migration.

Finally, regarding their marital status, many oé timigrants are singles before leaving the
villages while an important share of them get ne@land reach a higher social position in the

family during migration.

Table 1:Migrants’ characteristics according to migratigpds (total number 449 men for the

two villages)
Migration types National International

Number of migrants 122 (74%) 43 (26%)
Age of migrants (when leaving for the first time) 1.2 25.2
Age of migrants (survey year) 27.0 35.1
Marital status, single (reference married)

- before migration 93.4% 76.7%

- now (survey’ year) 54.9% 37.2%

The family characteristics are given in table 2. Waw from the data that families with
international migrants are larger compared to theglk national ones and that their family

head is older. However, they farm the lowest amaifnkand, even when controlling for
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family size. The average level of remittances d#f@idely according to migration types, with
774 160 Fcfa for international migration and 172 %&fa for national. On average, families

with international migrants have the lowest levieglaom and local non farm incomes.

Table 2 Families’ characteristics (89 families)

Migration types National International
Age of family head 52.4 60.2
Family size 16.6 23.9
Number of residents 14.6 20.4
Total land 12.27 ha 11.74 ha
Total land per adult 0.9 ha 0.67 ha

equivalent

Farm income

867 988 Fcfa

595 450 Fcfa

(74%) ** (42%)

Non farm income 130 481 Fcfa 38 080 Fcfa
(11%) (3%)

Remittances 178 532 Fcfa 774 160 Fcfa
(15%) (55%)

Total income

1177 001 Fcfa

1 407 690 Fcfa

* 1 € =655, 957 Fcfa

** |n brackets: share in total income

12



4. Estimation method and empirical results

The previous statistical analysis puts forward iim@ortance of nonfarm activities in the
families’ total income. We stress thereby two typédiversification: migration and local

diversification of activities. We investigate wheththey are positively or negatively
correlated. In a first section, we consider thaltotumber of migrants. And in a second
section, we differentiate migration types accordimghe destination country, and distinguish

domestic or national migration on the one hand,iatetnational migration, on the other.

4.1. Migration and local diversification: complemens or substitutes?

4.1.1 Migration and local diversification: Empirical strateqy

We adopt a simultaneous equation approach thavsifor the joint decision of the levels of
the two diversification types. As endogenous vdesbwe consider on the one hand, the ratio
of the total number of migrants, relatively to ttetal number of male family members
(totalmigration_ratig, because only male residents are allowed to teg@n the other hand,
we select the number of adults in the family whe angaged in non agricultural activities,
relatively to the total number of family memberdivérsification_ratiotouys including
women. Given that all of them have the possibtlityvork outside the farm at the local level.
We estimate the following equation system. We take account the truncation in the
distribution of the endogenous variable by choosingivariate Tobit model. Exogenous
variables differ across the equations as someeoh thre supposed to influence the migration
rate only. Last, we allow for the heteroskedasti@f residuals within the villages by

clustering the regressions at the village level.
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(1) Migration equation

totalmigration_ratio= [p+ [;(female_number) 482(age_inf50) +[3(age_5060)
+ [4(s_french) +fstotal_land) + Bg(agr_equipment
+ Bragricultural_income) +fg(agriculturalincome_wv)
+ [o(nonagricultural_income)+SBgheadpast_migration)
+ [B11(hewfirst_510)+ Bixnewfirst_supl0)

(2) Diversification equation
diversification_ratiotous= Qg+ Qz(age_inf5Q + as(age_5060 + A’ (fotal_land)
+ a4( agr_equipmenk + a’s(agricultural_incomg
+ Qg(agriculturalincome_vy + a7 nationalmigration_ratig
L + Qg(internationalmigration_ratig + o/

We select three sets of exogenous variables: Westnclude the demographic and productive
characteristics of the family. And we introduce Iyom the migration equation- variables

standing for the family networks in the destinatmites. Therefore, variables referring to the
migration experience the family accumulate to take account the cumulative shape of

migration decision.

Demographic characteristics

The set of demographic characteristics includemtimaber of women, the age of the family
head and the level of French education in the fanWe expect a positive effect of the
number of womer(female_numberpn the migration ratio. In fact, in our study gred
family members contribute to farm activities duritige rainy season, such as agricultural
work in the common field. Therefore, we think tlathigher number of female members
implies a higher potential labour force, thus neda free themselves from farm activities and
then engage in migration. Moreover, for the agdhef family head, we distinguish three
categories: age lower than 50 yeagd_ inf5(; age between 50 and 60 yeaagd 5060 and
age above 60 yearage sup6f) As a reference, we chose the last category anthelieve
that both diversification and migration are inciagswith the age. In fact, the family head is
generally the oldest family member, and we are nlikety to observe a high proportion of

adults, and subsequently migrants, when he gety.dl@st, to analyse the effect of human
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capital, we include the number of family membersovditend French school through the
dummy variablg(s_french) Therefore it takes 1 if there is a family memimro reaches at
least primary school in French education and Olliir@mbers have a Koranic education.
Given that some empirical studid®g@ardon et al., 2006; Abdulai and Delgado, 1999rB&

et al., 2001 for instance) find a positive relationship betweglucation level and engagement
into nonfarm activities, we expect a positive iefice of the level of French education on the
migration ratio. Moreover, we think that a schoglim French increases the probability to
migrate, which is not the case, for instance, feogte who only received Koran schooling

and have no other skilled position than teachingaiio

Productive characteristics

We expect that the family asset endowment increlastsmigration and local diversification
ratios. In fact, the engagement in nonfarm aceésitiequires an investment, and in a context
of credit market failure, we think that families ah are well-endowed with physical capital
are more likely to overcome entry barriers and il their activities. Therefore, we include
in the estimations the amount of land cultivatedthiy family headtotal land)in hectares
and his physical asset through agricultural equigr(egr_equipment)This latter takes 1 if
the family has at least one agricultural matefieg hoe or sower, and 0O if not. Furthermore,
we must underline that the land size is, in ourecg®erfectly exogenous because land is
inherited and there is no land market. Howevels less obvious for agricultural equipment,
because families can obtain it thanks to incomeezhrfrom local nonfarm activities or
migration. Therefore, we propose to test the endoge character of family agricultural
equipment further. As concerns family local revesjuere introduce in the econometric
specification the agricultural and non-agriculturatomes that represent the total local

revenues received in the previous year of the survégricultural income
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(agricultural_income)is earned from farming and livestock, a shadow nmechat is the
imputed value of crop production at the marketeridoreover, we allow for the interaction
between agricultural income and the village dummth-the Northern village as a reference
(agriculturalincome_vyk We expect a negative correlation with the rafionigration and that
of local diversification, because we think that @w@mount of remittances will discourage
resident members to farm. Furthermore, non agtcilincome(nonagricultural_incomejs

measured through the total income obtained froralloon agricultural activities.

Migration experience

The third category of explanatory variables isuigield only in the migration equation. In fact,
drawing on the importance of networks on the migratecisions, we include a dummy
variable bieadpast_migrationwhich is 1 if the family head experience migratand O if he
never migrated. We choose the family head becacsarding to his social position in the
family, he is likely to facilitate the departure ofigrants by establishing contacts in the
destination area. Besides, we consideewfirs) the span between the year of the first
migration in the family and the survey year. Wetidguish three categoriesadwfirst_inf5)
when this span is lower than 5 yearsgeWfirst 510 when it is between 5 and 10 years; and
(newfirst_suplpPfor span upper than 10 years. We choose as eenefe those whose span is
below 5 years (the lower span). Many people prefenove to places where they have family
members, because they can rely on them to provwidkes and information which help to
integrate their new environment. Besides, in refeego the 70’s drought, migration is an old
phenomenon for the two villages, particularly ie tdorth where many of the current family
head emigrated before getting married. Therefoeeexpect a positive effect of this variable

on the migration ratio.
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4.1.2 Migration and local diversification: Results

Table 3 summarises the results of the joint decisibmigration and diversification at the
family level.

Table 3 Bivariate Tobit model

Endogenous variables totalmigration_ratio diversification_ratiot®
female_number 0.019
(0.000)***
age_inf50 -0.053 0.011
(0.018)*** (0.057)
age_5060 -0.084 -0.021
(0.009)*** (0.017)
s_french -0.019
(0.038)
total_land 0.013 0.005
(0.005)*** (0.003)*
agr_equipment 0.297 0.066
(0.127)** (0.084)
agricultural_income -0.104 X0
(0.017)*** (0.006)***
agriculturalincome_wv -0.074 0.050
(0.039)* (0.006)***
nonagricultural_income 0.005
(0.136)
headpast_migration -0.074
(0.008)***
newfirst 510 0.270
(0.121)**
newfirst_supl0 0.268
(0.129)**
nationalmigration_ratio -0.661
(0.225)***
internationalmigration_ratio 4p4
(0.197)**
Constant -0.211 0.175
(0.275) (0.215)

Observations 89

Log pseudolikelihood = 4.183

Robust standard errors in parentheses
» *significant at 10%;
» **gignificant at 5%;
e **gjgnificant at 1%

17



Migration of family members

Concerning the migration decision of the familymady the proportion of migrants in the
male population, the results are as follows. Theagaphic structure of the family affects
the proportion of migrants. In fact, we find thaetmigration ratio is increasing with the
number of women. This finding suggests that woman stand for male in family labour
force concerning agricultural work, therefore allogy male members to leave the farming
activities and engage in migration. Moreover, whenage of the family head is lower than
60 years, the ratio of the total number of migramtstively to the total number of male
family members is less important. This result issistent with the size of the family, because
families with an old head tend to have more ad@tnbers who can carry out farm activities
while others devote themselves to migration. Funtioge, the existence of a family member
who received a French schooling —at least primayoasl level- doesn't influence the
migration ratio. This is contradictory to Wouters€2006) results applied to another Sahelian
region, namely Burkina Faso, where she found tialdvel of education is positively related
to migration, with a distinction between primarydasecondary school level. In fact, activities
carried out by migrants’ native to the two surveydthges of our study are, more often than

not, in the informal sector, so they don’t requgemeral knowledge.

We find that the productive characteristics of taily have an impact on the proportion of
migrants in the family. Thus, families who are weldowed with land and physical assets
have a higher migration ratio. This provides evieifor the role of asset endowment: this
can be a proxy for the family wealth and then hsity to support financial costs related to
migration. This result supports the hypothesis atiog to which wealthier families are

driven by an accumulation objective and can beegully new opportunities.
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The level of income earned from agricultural pragarcimpacts negatively on the migration
ratio. We obtain the same results when allowingtiier interaction between this variable and
the Northern village characterized by uncertaintgl gariability of agricultural incomes. We
conclude that families that meet their needs thnofagming are less likely to have a high
level of migration ratio. However, we find that nagricultural income —a proxy of local
diversification- doesn’t have any effect on thegmdion of migrants in the family. However,
we propose to investigate in the diversificationagpn such a relationship by considering the

ratio of national migrants and that of internatiooi@e as exogenous variables.

Regarding the relationship variables which stand tfee importance of networks in the
potential destination country or city, we obtaire tbxpected positive effect of the absence
span of the first migrant among family migrantss&es show that the proportion of migrants
increases with this absence span. This positivaatppvhich is consistent with findings from
other studies ucas, 1997, Ndione and Lalou, 20G6r instance], may reflect the
development of family networks allowing future nagts to settle more easily in the
destination area. However and surprisingly, we ditam the results that the past migration
experience of the family head has a negative etiadhis proportion. Hence, we can argue
that the family head didn’t maintain any ties ire thlace of his past emigration, since his
homecoming. As a consequence, this absence ofdtesn’t lead to the existence of a

network facilitating a recent migration of familyembers.
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Diversification of family activities

Turning now to determinants of the proportion otilégl who are engaged in non agricultural
activities relatively to the total number of famityembers, we can summarize the results as
follows.

We find that the individual characteristics of taenily head —namely his age- doesn’t have
any impact on diversification ratio. This findingalds us to believe that diversification and
migration result from two different strategies addcisions, the first one being more
individual while the second one involves a famigcision.

The total cultivated area increases the divergiboaratio while agricultural equipment
doesn’t have any impact on it. Such a finding ssgg¢hat families which are well endowed
with land are more likely to have members engagddaal nonfarm activities. In fact, adult
family members have their individual plots whereytlyrew cash crop, like groundnut. Then,
incomes earn from groudnut sale can serve as astiment to begin nonfarm activities. This
positive effect of land on nonfarm activities isaocordance with the results of Abdulai and
Crole-Ress1999 and Reardon et al2p04g.

Agricultural income has a negative and significarftuence on the diversification ratio,
suggesting that families which can earn enoughnmecrom farming are less likely to engage
in nonfarm activities. However, the interactiontbis variable with the village dummy turns
out to be positive and significant. This may bédid to the fact that the uncertainty and the
variability of agricultural income in the Northewillage are higher than in the South, so that
rural families in this area will prefer to protatieir livelihoods through the engagement in
local diversification, even if agricultural incormsehigh.

Finally, in order to investigate whether local disiécation and migration are complements or
substitutes, we include national and internationagration ratios in the econometric

specification Kationalmigration_ratio and internationalmigratioratio, respectively the
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proportion of national and international migramsthie male population at the family level).
They both have a negative effect on the ratio céllaiversification. This finding may reflect
the trade-off between local diversification and ratgpn because they compete in terms of
labour, but only for men. In other words, when ¢ghare more members engaged in activities
at the local level, the family will be less prowehtave members who can devote themselves to
migration, either at the national or internatiotalel. Furthermore, we can point out the
higher returns generated by migration in termseshittances compared to local non farm
earnings. As a consequence, we can conclude tbat thversification and migration —
national or international- are substitutes for rdeamilies in our study area with a higher
influence of national one.

We should note that, even if we study ratios thet @ a way logically linked, this
“substitutability” is not trivial, as only men atd&ely to migrate, whereas women as well as
men participate in nonfarm activities. In additiomgmen represent a stock of labour that can
be allocated to off-farm activities or not. Finaltye correlation in error terms between the
two equations is significant. This strengthensdheice of estimation model analysing jointly

migration and diversification equations, througé bivariate Tobit.

4.2. National or International migration?

4.2.1. National or International migration? Empirical strateqy

In order to distinguish between national and irdéiomal migration, we adopt probit models.
Tobit models leading to inconsistent results, bseawnly few families experienced
international migrations- we investigate the proligbfor a family to have at least one
member engaged in one of these two migration types.

We consider:
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National migration equation
nationalmigration_ratio*= [+ B;(female_number) ¥32(age_inf50) +[3(age_5060)
+[4(s_french) +[5total_land) + Bg(agr_equipment
+ [BAagricultural_income) +8g(agriculturalincome_wv)
+ PBg(honagricultural_income)+;gtheadpast_migration)
+ [B1s(hewfirst_510)+ [ionewfirst_supl10) +5;3(s1_strong) + u Q)

Where
Initionalmigration_ratio* >0
nationalmigration_ratio= 2)
0O otherwise

International migration equation
internationalmigration_ratio*= @+ az(female_number) +s(age_inf50) +Q'3(age_5060)
+ Qy(s_french) +Qs(total_land) + Gs(agr_equipmernt
+ O’ 7agricultural_income) +Qg(agriculturalincome_vv)
+ Og(nonagricultural_income)+ a'zptheadpast_migration)
+ Q77(newfirst_510)+ Qz(newfirst_supl10) &3(S1_strong) +u’ ay

Where
finternationalmigration_ratio*>0
internationalmigration_ratioc=

)
O otherwise

The explanatory variables selected for these protmtels are the same as those in the
bivariate Tobit estimation. In addition, we incluaieother dummy variablesl strong that is

a proxy to capture potential reciprocal behaviouthie family. It takes 1 if there is a least one
migrant who changed from status (namely, marittiust or position in the family) during the
migration period. We expect this variable to inseghe probability to observe national or
international migration. In fact, most of the malelso migrate for the first time are single,
and thanks to the income generated by migratioiviees, they get married during the
migration period and acquire a higher social armhemic position in the family. Thus, this

evolution encourages those who remain in the \8ll&m migrate and improve their social

well-being.
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4.2.2 National or International migration? Results

Table 4 summarises the results of the probit estbmanodels for national and international
migration

Table 4 Probit estimation results for migration type

Natidbna International
female_number 0.004 0.022
(0.028) (0.025)
age_inf50 0.083 -0.237
(0.167) (0.120)**
age_5060 -0.038 -0.099
(0.172) (0.127)
s_french 0.054 0.010
(0.130) (0.130)
total_land 0.034 0.015
(0.016)** (0.013)
agr_equipment 0.669
(0.238)*** ()
agricultural_income -0.080 @2
(0.121) (0.113)*
agriculturalincome_vv -0.577 -0.016
(0.201)*** (0.244)
diversification_ratiotous 0.145 0.986
(0.553) (0.707)
headpast_migration -0.120 -0.303
(0.136) (0.139)**
newfirst 510 0.282 0.447
(0.094)*** (0.217)**
newfirst_supl0 0.172 0.766
(0.134) (0.134)***
sl _strong 0.536 0.041
(0.116)*** (0.141)
Observations 89 85
Pseudo R2 40.82% 45.40%

Robust standard errors in parentheses
e *significant at 10%;
e **significant at 5%;
e **gjgnificant at 1%
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Regarding national migration, we draw from the lsstihat productive characteristics of the
family are positively correlated to the probabilityhave at least one migrant at the national
level. This finding suggests that families whicle arell-endowed in assets are more likely to
support financial costs related to national migmati Moreover, the impact of family
agricultural equipment on national migration isheg because it increases the probability of
having a national migrant by 66.9 per cent; whilat tof total land is only 3.4 per cent.
Furthermore, when agricultural income interactshwite dummy village, we find a negative
correlation with the probability to have at leastnational migrant. In fact, uncertain
agricultural conditions in the Northern village aremittances level received by families in
this area don’t encourage them to invest and &kocaore labour and time in farming
activities. We put forward the role of remittanaelsich are more stable than local incomes.
Therefore, we conclude that when the environmentsisy, national migration acts as a
substitute to local diversification.

As for relationship variables, we find that onlg thbsence span between 5 and 10 years has a
significant and positive effect on national migoati because this latter is an intermediary
stage between the period people left their villagel the final stage when they reach
international migration. Moreover, we find that tbeneral change of status and position
(s1l_strong of at least one family migrant increases the abdalily for the family to have a
member in national migration. In spite of the dista separating migrants and their families,
the ties between them remain strong because oitpertance of social capital. The latter
result is not trivial, as migration sometimes tuoud to decrease the ties with the family. In
addition, the change of status encourages adul negidents to migrate in order to improve
their social well-being. We should notice that iar study area, for the Southern village

particularly, only 6% of migrants get married b&fonigration, while they are 36% at the
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survey year. And in the Northern village, marriedyrants were 12% before migration and

they represent 55% at the survey year.

Turning to the study of the determinants of intéioral migration, we find that the age of the
family head has a positive and significant imp#¢e point out that this age is consistent with
family size and structure, and then an allocatibfamily labour allowing adult residents to
remain in farming and local nonfarm activities, astler members, particularly adult males,
to migrate. Surprisingly, productive assets, sushaad and agricultural equipment, have no
impact on the probability to have at least onerima@onal migrant.

As for local revenues, we find a negative and $icgmt impact of agricultural income on the
probit estimation of international migration, sugtyeg that, while families can rely on
incomes from their own agricultural production, therefer to allocate labour to farming to
the detriment of international migration.

Furthermore, for relationship variablese(vfirst_510and newfirst_suplpwe find that the
interval between the year in which the first midrbaft the village and the year of survey is
positively correlated with the probability to hawwe member engaged in international
migration. Even if the two variables have a positeffect, we note a higher coefficient when
this interval is above 10 years. Such a findinggests that the interval between the first
migration experienced at the family level and thesgy year is decisive and that networks are
important. However, the family head’s past mignatibeadpast _migrationdecreases the
probability to have at least one international raigr We put forward that the family head

doesn’t keep strong ties with his local network.

Concerning the productive family assets, we no&t tandidates to international migration

already experienced national or domestic migratioBakar, the capital of Senegal. During
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this first experience, the majority of them praetidrade activities that allow them to save a
part of their earnings, and organise their deparfor international migration by getting
information through networks of parents or friemdso are abroad. This basic itinerary of
migrants shows the importance of family productitaracteristics for the first migration —i.e.

national one- and the role of networks and perssanahgs for international migration.

5. Conclusion

In this paper, we started by emphasizing the ingome of the diversification of activities in
many developing countries regarding the level ofome it generates. However, the
underlying idea of our study is to point out th&edience between local diversification and
migration, and to investigate if these two divacsifion patterns are complements or
substitutes.

First, we investigate the relationship between llodaversification and migration by
integrating family and migrant characteristics asplieative variables. Second, we
distinguished national and international migratéomd investigate the probability for a family
to experience one of these two migration types.

Our empirical illustration from rural Senegalesmilges indicates that migration, national or
international, and local diversification are sutgéis. This result is consistent with the
insurance. Thus, given that income sources fronratian are uncorrelated with agricultural
and local non agricultural incomes, we consider ratign as a collective insurance
arrangement. This is consistent with a large peth® literature showing that the low level of
asset endowments and the increasing risk leadiémmad diversify spatially by sending some
of their family members to migration. Furthermooey econometric specification reveals, on

the one hand, the importance of family productikareacteristics for national migration, and,
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on the other hand, the role of networks for inteomal migration which is a long-term
decision.

Identifying the relationship between local diveiation and migration could be useful as a
good indicator for policymakers to elaborate th@wgrams, when they take into account the
characteristics of these two types of diversifimati widely developed in rural areas of

Senegal.

Notes
1. see Stark]997 for a literature review

2. Murids are members of one of the most important religiougherhoods in Senegal.
They are characterized by their strong networks taed ability to help each other,
particularly when they migrate in Italy, Spain, US#c.

3. Wolofcorresponds to one of the main ethnic group irGhleundnut Basin of Senegal

4. In Wolof the accurate concept when surveying rural famitieresponds to the term
njél and the main person who can give us useful infoomas namedorom njél

5. We test for the causality between agricultural pmént and total migration ratio on
the one hand, and agricultural income and totakatiign ratio on the other. We find
their coefficients to be not significant, suggegtithat they are not endogenous
variables.
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Appendix 1 Variables’ description

Name of variables

Description of variables

national_migration

Number of national family migrants recorded by faily head

international_migration

Number of international family migrants recordedtbg family head

totalmigration_ratio

The total number of migrants, relatively to theatatumber of male

family members

nationalmigration_ratio

The total number of national migrants, relativedytihe total numbe
of male family members

internationalmigration_ratio

The total number of international migrants, relalyvto the total
number of male family members

diversification_ratiotous

The number of family adults engaged in non agnigalt activities,
relatively to the total number of family members

female_number

Number of female in the family

Age Age (years) of the family head with three levels:

age_inf50 Family head whose age is inferior or equal to 50

age_5060 Family head whose age is strictly superior to 50 iferior or equa
to 60

age_sup60 Family head whose age is strictly superior to 60
It takes 1 if there is a family member who reaches¢east primary

s_french . . . .
school in French education and O if all members @ekKoranic
education

total_land The total area (ha) cultivated for all crops

agr_equipment

The agricultural equipment held by the family heddch takes 1 if
he has at least one agricultural material

agricultural_income

Agricultural income (10 Fcfa) corresponds to the imputed net va
of food crop and cash crop production and livestock

agriculturalincome_vv

Agricultural income (10 Fcfa) by including a village’ difference

nonagricultural_income

Non agricultural income (POFcfa) caresponds to the income
nonfarm activities

=

lue

headpast_migration

The previous migration experience of the family dhedh he was 3
migrant or not in the past

|

newfirst

newfirst_inf5

newfirst 510

newfirst_supl0

The interval between the year in which the firsgrant leave the

village and the year of survey (2006)
When this interval is lower than 5 years
When this interval is between 5 and 10 years

When this interval is upper than 10 years

sl _strong

Change in the migrant marital status and positianng the migration

period
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Appendix 2 Summary statistics

Variable Obs Mean Std. Dev. Min Max
national_migration 89 0,640 0,483 0 1
international_migration 89 0, 281 0, 452 0 1
totalmigration_ratio 89 0,310 0,236 0 0,833
nationalmigration_ratio 89 0,234 0,214 0 0,750
internationalmigration_ratio 89 0,076 0,143 0 0,583
diversification_ratiotous 89 0,107 0,106 0 0,500
female_number 89 5,067 3,194 1 17
age_inf50 89 0,427 0,497 0 1
age_5060 89 0,281 0,452 0 1
s_french 89 0,640 0,483 0 1
total_land 89 10,914 7,627 0 49
agr_equipment 89 0,955 0,208 0 1
agricultural_income 89 0,728 0,927 0 5,020
agriculturalincome_vv 89 0,166 0,320 0 2,464
nonagricultural_income 89 0, 107 0, 254 0 1.8
headpast_migration 89 0,461 0,501 0 1
newfirst_510 89 0,225 0,420 0 1
newfirst_supl0 89 0,258 0,440 0 1
sl _strong 89 0,449 0,500 0 1





