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Abstract
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This paper raises the issue of the internalisabbhis relatives’ gain by the prospective
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credible, and hence allow the family head to exeantbsidise a risky urban opportunity.

By modelling a non-cooperative decision-making pss¢ we show that, whatever its level,
the subsistence norm is unable to make the equiltrtbmigration choice efficient. In addition,
our model accounts for the puzzling possibilityt tihamcases where the family support is
critical in the migration decision, the probability migrate increases with the rural income
even controlling for the value of the urban oppaity.
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I ntroduction

In developing countries, peasants are faced wiBky income, randomly affected by crop
disease or drought. As a consequence of marketrdaia rural household’s insurance needs
are unlikely to be entirely fulfilled by existindharing norms. Migration offers therefore an
additional and valuable means of consumption sniogthy further diversifying the family
income sources. However, if one considers the pas@ migrant as the ultimate decision-
maker, it must be acknowledged that means of makimginternalise his relative’s gain are
few and weak. Indeed, an effective incentive toratigy has to enhance the urban opportunity
and, if postponed until the actual decision, habdocredibly promised. As we argue, the
commitment to grant livelihood in case of failuré tbe urban business can be such an
instrument since it is enforced by the customasyséance or subsistence norm.

The use obasic tools of non-cooperative game theory is regio raise those issues and to
answer the following questions.

First, does the subsistence norm allow the migtanfully internalise the household’s
insurance needs? Is the equilibrium migration dewcisule efficient?

Second, how do the predictions of a non-cooperatigmework differ from those of a
cooperative setting?

The purpose of the first section is to discusspéerasive character of mutual assistance in
village societies and its stable translation inistomary norms. Section 2 is aimed at arguing
that basic non-cooperative game theory may brinditiadal insights compared to the
existing migration literature. Sections 3 is dedote the model, while sections 4 and 5
discuss the outcome of the migration game in teshomparative static and of a normative
assessment, respectively. Finally, we conclude ghper stating the main results and
interpretations.

Section 1: Mutual Insurance as an Equilibrium of Repeated and Closed Interaction

Smallholders adopt several strategies that smduwtir tonsumption path. Among these
strategies, we can distinguish between two maiagoates: stabilisation of one individual’s
income and risk sharing between or within villagri$eholds. At the individual level, their
total harvest can be partially stabilised by calting different scattered and quite remote
plots, for example. But risk pooling through exches of food, labour, gifts and money is
also commonly observed in agrarian communitiesora@hps, 1992; Caote and Ravaillon,
1993; Platteau, 1997; Thomas and Worral, 2002)hqAigh rather fair over time, these
transfers entail no explicit “contractual” countarp But reciprocity is the rule. Transfers are
granted against the expected and discounted beotfituture help at a critical but
unforeseeable point of time. A generally stable toership of the village society ensures that
the participants of the insurance scheme compu@eigit future benefits when they are on
the giver side and allows credible threat of ratain following defection to be made.
Informal risk sharing of that kind is a contingensurance contract seen as equilibrium of
repeated and closed interaction. As soon as thidilium is subgame perfect, the contract is
self enforced and stable over time.

One might consider that customary norms of soligaand assistance translate the
equilibrium strategies into the collective conssiness. And, to a certain extent, analytically,
subsequent games are subject to this above outsoroe it might constraint the strategy
spaces of the players. Our migration game will ioghis line. The subsistence rule will be



assumed to hold in the model. About the fact tlssistance strategies crystallise around
social norms, Marcel Fafchamps (1992: 148) writes:

“There is no contradiction between the fact thatpbean preindustrial societies pursue their
long term self-interest and the central idea of t@ral economy of peasants, namely, that the
ethical values of precapitalist societies emphassédarity as a moral obligation and
subsistence as a right.

The risk sharing equilibrium strategies and theinslation into pervasive social norms imply
a kind of poverty ban in the village since assistams spontaneously and collectively
enforced. Disincentive effects may be associateith wiis norm given that the marginal
productivity of efforts is taxed through mutual jeelical transfers. But, as already mentioned
and as stressed by Platteau (1991), assistancleecahseveral natures. For instance, labour
assistance is an effective means of coping withambazard since it makes reciprocal
supervision easier. As a matter of fact, ex anfelaaty as assistance in the production
process has better incentive properties than hassbfood or cash assistahce

Customary rules seem to enforce efficient waysathing food security. The first productive
assets of a nuclear household (land or livestoekjransmitted upon marriage and provide its
main source of livelihood. For example, accessatallis an inalienable right whit which
every community member is endowed. Nobody is syateally assisted by the lineage as it
falls to everyone to procure subsistence food.t€dat and Baland (2001) highlight the
immutable character of the equal division ruleasfd transmission in all Sub-Saharan Africa.
Everyone remains tied to land whatever her posidod in spite of a growing and acute
scarcity in some areas.

To further illustrate the point, consider the tvatildwing examples:

First, as far as land transactions are concernddraareas in which these transactions are
socially allowed, selling can not occur without teplicit approval of the elders, and this,
despite a growing individualisation of land tenuRestrictions on land sales are sanctioned
by customary land law (Ollennu, 1962; James andBim973; Platteau and Baland, 2001;
Platteau, 2004; Soro and Colin, 2005). Taken frdrarfDu (1962: 127) in the case of Ghana:
“An alienation of stool or family land which on tfaee of it purports to have been made by
the occupant of the stool or the head of the faaglyng with the consent and concurrence of
the principal elders, and with that consent and a@onence evidenced by at least one
principal member of the family (e. g., a holdetraitional office like a linguist) is not void,
but it is voidable (...) in such a suit the onuspsmthe family to prove that in fact no consent
of the principal elders was obtainéd

Another quotation in the case of Tanzania is devi@d (James and Fimbo, 1973: 444, 430):
“Should the relatives concerned not have been irddrthat a transaction had taken place
they have the right to invalidate the sale by bimggan action against the vendor, who must
then return the purchase price he received.

A second example from South Botswana involves toas but shares crucial features with
the first in the way subsistence may be at stakberder communities, alienation of cattle by
its young owner is still subject to the consenthaf father (Peters, 1994: 104):

“A son may not sell his earmarked beasts withoup#renission of his father. His doing so
may be treated as theft by his father and pursigesuah in the chief’s court. Yet the son does
have claims on his earmarked cattle: they are recad to be his, though subject to his
father’s decisions until he is able to establisk étwvn compound and hetd

Ex ante solidarity through a granted factor endoninieas definitely desirable properties in
terms of incentive provision. As a consequencenalion of the basic tool of food generation

! See also Fafchamps (1992)



is collectively risky since it might prove costlgrfthe social security network in terms of ex
post assistance. Therefore, the custom tendstrictets

Nonetheless, even at the community lévelsk spreading comes up against a limitation.
Provided that commitment and incentive problemssabeed, it copes quite well with specific

risk as disease or death of a family member or egethe unlikely case of individual crop

failure. But mutual insurance at best ties the tgarevenue to the aggregate income (full
income pooling). Covariate fluctuations keep huytieveryone. Collective risks are not

tradable at the village level. Against these agafedluctuations, villagers can, parting with

livestock or jewellery, vary their asset holdingspiion. A drawback is always entailed with

this strategy since either the asset is liquid lmytroductive, or it may be productive but
owned in inefficient quantity to serve the buffarpose. It follows that a lack of insurance
often remains against covariate bad events, tygiedfecting harvests. In this perspective,
anyone migrating allows to uncouple the perfectadation of incomes among farmers in a
given household or in a given village. Deciding tiee to migrate will depend on all the

characteristics of the urban opportunity includitsgnsurance properties.

To sum up, first, the mutual assistance equilibrestablishes subsistence as a basic right for
each community member and translates into a pobartyat the village level. Second, ex ante
solidarity as access to land is an efficient mezrfsilfilling part of this collective objective.
Therefore, to sell one’s land asset or even to gjveultivating for one crop season in order
to undertake an urban activity might endanger otie&ihood in case of failure. This is a
potential burden to be shouldered by the commumityamily insurance scheme. A lower
labour provision is a cost in that sense. Third &ndlly, there remains a lack of insurance
against covariate shocks.

Section 2: A non-Cooperative Approach to Migration Choices

There are different ways in which the migrationickdas been modelled in the literature. As
a first rough classification, let us distinguishtvibeen papers that assume an individual
decision maker and others in which the involventénhe relatives is allowed for.

In the former category, the migration literaturefgen recognized to originate with Todaro’s
papers in the AER(Todaro, 1969; Harris and Todaro, 1970). Theseepaformalise the
decision maker as an isolated individual facinglalpttery and comparing expected returns.
More recently, Larson and Mundlack (1997) examitieel power of wage differentials in
explaining rural-urban migration and found stromgort for the hypothesis that the wage
gap is the main determining factor. However, one wat exclude that other considerations
play a part in the decision. Insurance purposee l&@en put forward by Stark and Levhari
(1982). As they argue, at the individual level, isk raverse agricultural worker may be
interested in migration provided that the prosmédetting a smooth wage in the urban sector
outweighs the disutility associated with a shommteperiod of potentially high income
variability in the informal sector.

20r even on a larger geographical basis sinceaitljohetworks are sometimes extended far fromvittege
itself. Pseudo family links are adduced to act astting in which these committed transfers talkeeel
3 A broader review of the migration literature canfound in de Haan (2006).



More importantly and as already argued, since ukbages are not perfectly correlated with
the agricultural income, migration allows a divécsition of income sources at the household
level (Stark and Levhari, 1982). The research onittance flows (Hoddinott, 1994; de la
Briere et al.,, 2002; Azam and Gubert, 2002; Godigbe and Platteau, 2006) provides
empirical evidence of risk sharing between the amgrand his family circle. Apart from
investment in bequeathable as&eisformal insurance is the main motive for a migréo
remit. The paper of de la Briére et al. (2002)imeal at assessing the empirical relevance of
both explanations and at highlighting the charasties of the sender (gender and destination)
depending on his motivation.

Given that migration results in the opportunityimiormal insurance and hence in additional
surplus to be shared among the household membersglatives are expected to be involved
in the original decision-making process which sddo¢ modelled accordingly. This is done
by a second set of papers in which either the Huwldeis assumed to behave as a
homogeneous unitary decision maker (Stark and Levh@82), or the choice is a product of
the interaction of its members (for example, Hodttin1994). The latter subset of papers is
methodologically more satisfactory since it accsufdr the equilibrium allocation of the
costs and benefits of migration. In fact, thera igeneral concern about the impact of intra-
household heterogeneity on other decisions as Wetl.acknowledged that, for instance, the
consumption pattern of a given household may differ a same aggregate income,
depending on who brings it and in what proportiBrogvning et al., 1994).

Chiappori (1988, 1992) developed a theoretical &aork that allows for diverging
individual preferences and interests while assuntiteg the household always engages in
efficient decision-making. The so-called collectsetting was extended by Basu (2004). In
his paper, Basu argues that, if one acknowledgestik joint decisions are determined by the
intra-household’s power relations which in turn elegp on the respective income earning
abilities, then the female labour supply shoulelitaffect the bargaining positions. In a
dynamic setting with fixed point reasoning, he tistiows that, in the initial choice of leisure
consumption and hence of labour supply, the play¢icipates the impact of the subsequent
power structure on his well-being.

The Nash bargaining solution belongs to Chiappardiective setting. It is applied to the

migration decision in a paper by Hoddinott (1994)s model makes use of the strategic
bequest argument in explaining remittances: if thmeat of disinheritance is credible, put

differently, if the heirs compete for acquiring themily estate, then, the parents have the
ability to attract higher levels of care and tramsf A slight methodological discrepancy lies
in the fact that equilibrium remittances resultnfronon-cooperative interaction while the

migration choice is the outcome of a cooperativatsm.

Our contribution precisely consists in using baso-cooperative game theory to model the
decision making process. Our point is to test diwaly for efficiency rather than to assume
it. The latter approach relies implicitly on a stgpassumption. Indeed, suppose that the
prospective migrant is not willing to go on his oamd that the insurance surplus accruing to
the relatives is decisive in making migration woutlhdertaking from a collective viewpoint.
Then the migrant has to be rewarded above the segedgration payoff. In other words, for
migration to be undertaken when collectively needbd household has to transfer ex ante

* This explanation of remittances refers to thetsgia bequest motive (Bernheim et al., 1985): éf plarents can
credibly commit to disinherit their child, they aable to attract care and transfers by designingpamnopriate
reward function. The heirs compete for inheritamwbéch is larger if part of the remittances is inegbkin the
family estate.



utility to the prospective migrant. To be effectigs incentive provision, the reward must
come afterwards and be credibly promised. Such a@&hamesm of credible transfer
commitment exists in rural communities (Drapierakt 2001). Indeed, since the above-
described subsistence norm is collectively enfartieel family head can credibly commit to
grant livelihood to the return migrant in caseaifure of his urban business.

The questions we raise are the following: Undertvdir@umstances does migration respond
to the household insurance needs? Does the sulzg@steorm act as an efficient ex ante
subsidy to the prospective migrant in a non codparéramework?

We also show that the predictions of the non-caaiper approach may differ from those of a
cooperative setting in terms of comparative staticparticular, our framework allows, first,
to identify reciprocity rules as possible determitseof the migration outcome and, second, to
highlight the possibility that, in particular caséise probability of migration increases with
the agricultural income.

The section to follow introduces the model in tewhstructure and notation.

Section 3: A Migration Gamein Extensive Form

Assumptions

The aim of the model is to represent an interaaiweision-making process leading to either
permanent or temporary migration.
The story is as follows. Suppose that a son, mayluwwed with particular skills, is faced
with the opportunity of leaving agriculture and en@king an urban business. The
agricultural income is random while the urban wegeonstant. It therefore offers insurance
opportunities to the household. However, migrai®mncertain in the sense that the actual
payoff realisation is a priori unknown because aéalistic lack of information about either
entrepreneurial abilities or other contextual feetu There is a range of urban job
opportunities from the worst informal occupatiorttte best formal sector position. Formally,
migration is a distribution of types, known to eyetayer:

60 F(61)=1-¢7
To each type corresponds a fix wage ands the unique parameter of the exponential
distribution that assesses its value in our contedieed, consider a distribution characterized
by a lowA and another characterized by a higher one, thedofirst-order stochastically
dominates the latter.
There are two states of the world. State 1 is assat with a high level of agricultural
income, normalised at unity. In the second stad¢ dlocurs with probability, the peasant is
subjected to an income fall and earfis<1. In addition, we assume the existence of a

subsistence customary thresho#d < tHat triggers assistance transfers in the existing

solidarity network. The income required to meetibaseeds is indeed a social rather that
physiological norm.

Two people belong to the set of players: the prasge migrant (M) and the household head
(H).

Preferences are described by a constant absautaversion utility function:
u(x)=-e> 0Oi0{M,H} 1)



where a is the level of absolute risk aversion.

The game tree is depicted in figure 1. Both playams faced with the given migration
opportunity of M characterised Ry The structure of the game is as follows:

Figure 1. The Migration Game in Extensive Form

Committed to Subsistence
Provision (C)

Not Committed
(NC)

Migrates DoesNot  Migrates Does Not

Mutual Insurance Game Mutual Insurance Game
with Socially Constrained with Unconstrained
Exit Option Exit Option

In a first stage, the household head decides opritraise to grant livelihood to M in case of
failure of his urban business. If H consents to Mjrating, he implicitly acknowledges his
subsistence right and commits to abide by the tasgis norm. Since the norm is enforced by
the community network, the promise is credible amodelled accordingly in the decision
tree; hence the family head is the first movert@f game. However, we also allow for the
possibility that H sends a signal to the commuthigt he is not ready to share in the costs of
migration. In other words, the household head jpssed to have a binary control over the ex
ante utility transfer that represents the substgterorm.

In a second stage, the prospective migrant eithgrates or stays in the village.

If migration is not chosen, both players receive peasant’s payoff, if it is, Nature draws an
element from the continuum of typf&+oo).

The constant wage earned by the migrant offersaaapgortunity of consumption smoothing
at the household level. As a consequence, we alowtual insurance game to be played in a
third and final stage. The stake is the distributaf the insurance surplus. An insurance
arrangement is a risk allocation defined by a cewblcontractual parameters specifying the
transfers between agents contingent upon the edaksate of nature. With regard to ad
interim participation constraints (Coate and Rdoajl 1993), we assume that the equilibrium
contract is enforceable. Ex ante agreed transferassumed to be supported by sufficiently
strong social sanctions.



To be consistent with the non-cooperative naturethd migration game, we chose
Rubinstein’s alternating offers game to select eheilibrium contract (Rubinstein, 1982).
Actually, a “take it or leave it” set-up would nbave appropriately translated a situation,
looking like bilateral monopoly, in which, on bo#ides, players bring in unsubstitutable
resources. The entrepreneur brings in an otherunsdfordable insurance against covariate
crop failures while enforceable contracts can beckaled in the village but nowhere else.
Indeed, information flows quite efficiently and sting social ties act as enforcement devices.
However, the limiting outcome of strategic bargaghmodels, obtained when the length of a
single offer period tends to zero, is the Nash &argg solution (Binmore et al., 1986). It is
therefore a good approximation and we opt to us® @énalytical convenience.
The outcome of this insurance game is subject $tocuary norms and hence depends on the
initial choice of the family head. Either he hasmoitted to grant subsistence or not. In the
latter case, the exit options of the players @&6),(16,)). Each player receives is own
income. In the former case, the exit options are

((6.6,).0+6-6,,6,+6-6,)  if o0[0,6,)

((6.6).(1.6)) if @0[6;,+0)

The rationale for this assumption is what followse risk allocation is freely selected by the
household members but should a bad type be drawraadisagreement arise, the failing
migrant can involve the community and compel M takenhim reach the subsistence level, at
worse. So, the poverty ban assumption only appliesise of disagreement. In that sense, the
exit options are socially constrained.

In the subsequent developments, the migration gasaved using backward induction.

The Insurance Contract

In this subsection, we first calculate the equilibr distribution of the insurance surplus if the
exit options are unconstrained or, stated in otlwds, if the household head did not commit
to subsistence provision in the first stage.

To begin with, since there is no reason for thernasce surplus not to be exhausted, we have
to characterize the efficient risk allocation. Irer to do so, we look for the equation of the

contract curve. Ifx, is the income earned by player i in state of tteldvj, player i's
marginal rate of substitution betweepn and x, equals

MRS — _1_,7 _e_a(xil_xiz)
Ui

Suppose(x.;, x,,) is the income bundle of the migrant after trarsfet follows that
(1+6-x,).(6. +8-x,,)) are the corresponding amounts accruing to thedimis head.
Equalising the marginal rates of substitution afholayers and solving fox_,, gives

Xﬁz(xml)= Xml_%(l_eL) 2

Making use of the aggregate incomes, any risk aflon is characterized by only two
coordinates but, if the equilibrium allocation b&ls to the contract curve, it is described by a
single parameterx, ). Therefore, for any drawn typ2, the Nash bargaining program can be

written as
Max  {EUy (X, Xz (%))~ Un (OJHEU, (14 0= ,0,8, + 6=, () -EU (16} (3)



Introducing (1) and (2) in (3) gives
-al Xml—é —6L —al g + +1 8, )%
Max{e_ae - (1_,7)6_61)(ml _,76 ( 2(1 ’ )J}{(l_”)e_a +,76—a9|_ - (1_,7)e_a(1+g_xm1) _/76 (9 g 2(1 b ) J}

After some calculation, we find the following riaKocation: DHD[O,+oo),

X, =0+(1-8) (4.1)
X0 = 9—%(@ -4,) (4.2)
XEl :1_%(1_§A) (4.3)
XEZ = HL +%(§A _HL) (4.4)

where

~

G, = —éln((l—n)e‘a +net)<1

is the certainty equivalent of the agriculturalanee.

These are the payoffs of the players for a givatigation of the migration opportuni(‘ﬂ) in
the right part of the decision tree.

As expected, remittances flow from the urban migram the village in cases of bad
agricultural outcome while rural-urban transfereaed the migrant in the other state of the
world. As a preliminary to the final results, netithat, if H did not promise to procure
livelihood, he is totally insensitive to the reali®sn of migration since his payoff is
independent of.

Let us turn to the left part of the decision tras. highlighted in the first section, solidarity
and assistance behaviours are enforced by custameanys. This above equilibrium restricts
the strategy space of our insurance game. Spdbjfiedl physically feasible allocations are
not contractible since not socially accepted. Thsidand inalienable right to subsistence
accruing to each community member translates irggowerty ban in the village. Otherwise,
the breach of assistance duty by the involvedivesatwvould be collectively punished.
Accordingly, we calculate the equilibrium insuranmntract with socially constrained exit
options. For allé higher than the subsistence thresh@ld the payoffs are identical to those

that are described above since the poverty baotibinding. For lower types, we do the same
calculations with the constrained exit optionst tka

MXH?X{EUm(Xnu’ Xraz(xm))_um(es)}-{Euh(l‘*H_ X, O + 6= XE]Z(Xml))_ Eu,(1+6-6,,6, +‘9_‘93)}
This gives the following payoffs, in the left paftthe decision treEHD[O, Hs),

X" =6, +%(1—§A)

mi
Xﬂz =03_%(§A_0L) (5.2)
X =1- (08_6)_%(1_§A) (5.3)

(5.4)



Under the poverty ban assumption and in case bfréabf the urban business, one might
notice that the urban wage is shouldered at theyimdxy the household head who fills the
migrant’s income gap.

The Migration Decision

We first wonder whether the prospective migrant Mobe ready to seize the urban
opportunity without the family head’s commitmentpimvide him with subsistence in case of
failure. For that purpose, let us compute the ebgaeatility of migration as a function af
Further on, this utility level will be compared withe value of agriculture.
Taking into account the equilibrium insurance tfars (making use of (4.1) and (4.2)), the
expected utility that procures a given urban waagelze written as
- 6+1(1-3,) -o 6-1(6,-6,)

Ew&®=-@-nk(~2 j-ne( i j=d®%'

where

a a

rlan.g)= LR e ©)

This amount can be shown to be strictly lower tharRecall that the utility is negative.
Hence,y embodies the utility gain due to risk sharing aspared to a situation in which the
migrant would have consumed his constant wage alone

For the purpose of expressing the ex ante utilitynmration, the payoff corresponding to a
given wage remains to be integrated against thglision of types:

" A

e [Eu (0] = gu(e).x.dF(em)? -
Therefore, M migrates if and onIy if ( )
_ A aHA a§A
X a+/1 - As )( g

@Ag}chl(Q(AL) )
X+ulf,

where the superscript NC stands for “not committed®ny migration opportunity
characterised by a lowexr first-order stochastically dominates the indiffece level and
hence should be seized by the prospective migrant.

As a benchmark, suppose that the migrant can na@issan insurance supplier. In this case,

/T - u' 5
1+uld, (8)

characterises the indifference threshold. Thisiésdecision rule that would adopt an isolated

decision maker.
TNC

<0 and y <1, hence A <A"°

Put differently, having the ability to extract paiftthe mutual insurance surplus, the migrant
is less demanding regarding the value of the udpgortunity.

10



Second, in the event that the household head shemutunit to subsistence provision, how
worth is the indifference migration project? Instloiase,

ulés). if 4010,6,
E ncq(g): ( s))( ! [ s)
u(@).x if @0[6,,+)
Accordingly, migration is preferred to agricultuié,and only if it gives a higher expected
utility, that is

+0o

Eg[u ] u(6,).x.F(65;4)+ Iu(&).X.dF(Q;A)zu(éA)

Os

< ~X{€

aes(l e /105)_'_/1 je a+ dH} —e

o y<gc=Y (HA—HS)jg.)(.F(QS;Am) )
" x+ul@,-6s)
where A° is implicitly defined and is the indifference tehmld below which M migrates
following the credible promise of livelihood proigs. The subsistence levé, ensures to M
a minimal bargaining position. ConcerniVTQ, two results are worth noting.
On the one hand, as is shown in appendix 1,
9A5(85)
006,
Intuitively, the higher is the customary protectibat is granted to the migrant, the lower is
the value of the urban opportunity that is requiieachim to leave the village.
On the other hand, as can be seen from (7),
()=
Obviously, promising no social protection amountptomising nothing at all.
To sum up,

>0

~

A<M <C(6) 065>0

Third and finally, let us take the point of viewtbe family head.

As a first possibility, let us assume thaf] lO,/TNCI.

If this is true, H plays NC.
Indeed, in the right part of the decision tree arthtever the drawn type (using (4.3) and

(4.4)), _
Eu'c = u(HA). X
while under the subsistence commitment (using @n8l) (5.4)),
oo [ulB ) xe e it oofo6,)
Eu(8)=1 ;-
W)y if 606 +e)
Since the utility is always negative ast® >1,
E,(Eu)> E,(Eu (69))
- F(654)>0
= 65>0

11



this is assumed. This result is very intuitive Hfanticipates that migration is going to be
undertaken whatever his first stage decision reggrthe livelihood provision, he always

chooses not to promise it. Analytically, A< A", then the family head has an incentive to
free ride on the costs of migration. Indeed, coringtto subsistence provision entails an ex
ante utility cost. In other words, in case urbarpatunities are worth seizing from an
individual point of view, there will be no expectetility transfer from the relatives to the
prospective migrant. Free riding is a first possigguilibrium path.

As a second possibility, suppose thdl (/TNC,/Tnf].

In this case, the prospective migrant is willingléave if and only if he receives the social
protection. The choice of the household head isetbee between status quo and consumption
smoothing at the cost of committing to subsistgm@¥ision should the urban business falil.
Formally, H plays C if and only if the expectedlititiof the latter exceeds the utility level of
the former:

Eg[Eu,f(H)]:u(§A).)(.ﬁea(‘95‘5)dF(9;)l)+(1— F(HS;A))}E u(g,)

A
- X.l:eags/] j e f) 4 e‘“’s:l >1

0

- r _ —Iﬁﬁs
SVEVIES ()=re ) (10)
)("'U(Hs)
H has in mind a truncated distribution of typescsinly the left tail of the density, where
assistance is required, matters.

Finally, assumel D(/Tnf,+oo).
In this last case, migration never occurs. H isffatent between playing C and NC.

As a general outcome, lét denote the effective migration threshold. Any urbaportunity
that dominates this particular level will be seizéequilibrium.

7 = ma{A", min{i¢, i} (11)

This results from a twofold argument. First, as lax@d above, there are outside
opportunities that are worth seizing even withawgtomary protection and that actually lead
the household head to free ride on the costs ofatim. Second, in the other cases, migration
only occurs when two conditions are simultaneotgliyiled: the ex ante subsidy provides M
with sufficient incentives to leave and the famiigad effectively chooses to commit to
subsistence provision. As a consequence, the Ilgratinstraint is the lowest threshold or the
more valuable indifference migration project.

In the following section, we discuss the outcomedemms of its positive properties, while

section 5 is devoted to a normative assessmertieoeguilibrium of the non-cooperative
migration game.
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Section 4: A Positive Assessment of the Migration Equilibrium

The aim of this fourth section is to assess thearhmf the parameters on the effective
migration threshold (11). Notice that the higheths indifference threshold, the broader is
the range of urban opportunities that are seizeth®éyprospective migrant. Hence, in a given
context, the probability of migration increases. ¥We going to use the latter interpretation in
order to simplify our statements.

As a preliminary step, let us first characterise #gricultural income in terms of mean and

variance:
6 =6 (uo?)=pu- o’ 12
{/”’=(1-f7)+f79L I )i (1#’} -
o’ =1-6.Vnl-n) | _ N (@-pf (13)
’7"7(#10- )_(1_,u)2+0_2

We use this information to do comparative statiedcudations with respect to both
parameters.

The Impact of the Variance

First, for given preferences, the variance embothesinherent risk of agriculture. Other
things being equal, a higher agricultural risk ¥pected to trigger more migrations for
insurance purposes at the individual as well ashat collective level. This intuition is
confirmed by the model. Indeed, in view of (7),
=36, uo”) o) 0

with

AN 06, .

06, d0°
On the one hand, if the variance increases, th@iogr equivalent of agriculture decreases

which, in turn, increases the probability that Mgnaies, even without the parental support.
On the other hand,

INC
04 <0 ox <0
ox do?
This means that the marginal utility gain from asm@tion smoothing getting larger,
insurance is more powerful as an incentive to ntégra

The same is true foﬁ,‘;. And, finally,

28 =X (rw.0?))

In view of (10), it can be seen that the decisibthe household head does not depencﬁpn

Under our strong assumption of strictly selfishferences, H does not internalise the relative
values of both businesses. His only interest lethe opportunity of diversifying the family
income sources. Using (10), one can show thaeifféimdom agricultural income degenerates

to a constant valueﬁf converges to zerdut differently, if the insurance need vanishes, th

family head does not support any migration proyeleatever its intrinsic value. His purchase
of insurance through the commitment to subsistgro@ision only occurs for sufficiently
high risk levels. The players’ perceptions of a samigration option may therefore diverge

13



and a dispute may arise over the issue. This ms#ese once the individual incentives are
properly depicted. This is allowed by the use @foa-cooperative setting that highlights the
impact of diverging interests on the migration ome.
It follows from the above derivatives that, as estpd, the probability of migration increases
with the agricultural risk.

01

ilog >0

The Impact of the Mean

Second, the impact of the mean agricultural incemehe migration outcome is accounted
for. Making use of (7) and (14), as the intuitiaggests,
NC
o1 _ .96
00, ou
This first effect is obvious. The certainty equivat of agriculture is an increasing function of
the mean. Following an improvement of the rurahlivstandards, M is less keen to migrate.
Nevertheless, in our model at least, the seconeciefin the insurance needs goes in the
opposite direction since, as is shown in appendix 3
NC
o4 < 0;6—)( <0,
ox ou
meaning that the benefit from mutual insurancediases with the mean agricultural incéme
Stated in other words, our result implies that iasge is a normal goddwWe acknowledge
that this result is not unrelated to our choiceaoCARA utility function. Nevertheless, its
empirical relevance has been noted by several eut@howers and Shotick, 1994; Foncel
and Treich, 2007).
It can be shown that the first effect dominatesl#ter “demand for insurance” effect. As a

consequencéJ~NC is a decreasing function of the mean. The sameshnolie for/Tnf.

But, provided that our assumptions on the preferenalso reasonably apply to peasant
communities, a surprising result arises. Indeet;esthe household head is insensitive to the
first effect,

>0

% = %G_X >0

ou dy ou
As a conseqguence, the relationship between thetetemigration threshold and the mean
rural income is non monotonic. As appears in fig2iréhere exist values of for which the
probability of migration increases with the agriowhl income. More precisely, under the
assumption that insurance is a normal good andases where the parental decision is
binding, a rise in rural income may result in ahag probability of migration occurring.
Hoddinott (1994) found, controlling for educatiormiah could be considered as a proxy for
urban opportunities, a positive relationship betwte probability of migration and parental
wealth. Having recourse to the strategic bequegtraent, the author gives the interpretation
that wealthier parents are more able than otheotrol the behaviour of their children and
hence to extract more surplus from their urbantmosi Our finding is also consistent with
this empirical evidence. Both interpretations shéme first common feature that they are
grounded on the positive relationship between irc@mwealth and the parental demand for

® Recall that the utility is negative. Hence, thedo isy, the higher is the benefit from consumption smisgth
® For a careful theoretical discussion of the issee, Aase (2007).
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or consent to migration. The second step of theiraemt is also similar and consists in
acknowledging that the migration decision may depen the parental choice as a binding
constraint.

Figure 2: The Effective Migration Threshold Figure 3: The Effective Migration Threshold
as a Function of the Agricultural Mean Income as a Function of the Subsistence Level
25 25
28 .
m Ahc
21 2
/']‘Nc
15 - 15 1
A
1 1
3cC NC
AS p)
0.5 1 05 -
0 ‘ ‘ 0 ‘ ‘
04 05 06 07 0 01 02 03
Mean Agricultural Income(,u) Customary Subsistence Le\,(eﬂs)

The Impact of the Customary Subsistence Level

Third, how does the effective migration threshokhat to hypothetical changes in the
subsistence level?

On the one hand, as mentioned aboﬁﬁ,increases with the customary hunger insurance

since it amounts to raise the subsidy that is gaatd the prospective migrant.
On the other hand, as shown in appendix 2,

AC

00,
This illustrates the fact that the higher is theeleof social protection, the more is transferred
to the prospective migrant. As a consequence, engivigration opportunity is more costly to
subsidize. It follows that the household head’siffacence value of the urban project
increases with the subsistence level. In other sjombnsider H as a hunger insurance
supplier. Then, for a given willingness to pay foonsumption smoothing, a higher
probability of failure of the urban business can dubstituted for a lower compensation
granted to the migrant.

<0
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Those contradictory behaviours are depicted inrédd from which it can be seen that the
probability to migrate is non monotonic in the exeasubsidy. Indeed, intuitively, if it is too

low, the incentive is too weak, while if it is tdogh, the cost is unaffordable for the family
head. In communities that are characterised by ggafitarian solidarity norms, the parents
are expected to free ride on the cost of migrat®wmewhat paradoxically, strict reciprocity
rules are predicted to result in weak actual saligigowards failing migrants.

As developed below, intermediate sharing norms rensu better internalisation of the

relatives’ insurance needs by the prospective migra

The Impact of Risk Aversion

Finally, let us shortly analyse the impact of reskersion on the probability to migrate. As is
briefly explained by the arguments to follow, tlmspact is ambiguous. Take the point of
view of an isolated individual, that is without tagf into account risk sharing.

di _ ol 06, 0]

da 96, da oa

where
% < 0;% < 0;% <0
00, oa oa
The net effect is indeterminate.
Indeed, on the one hand, a higher level of risksagre strengthens the incentives to get a
constant wage instead of a random harvest whiléghermther hand, the agent is less keen to
take the short term risk implied by the urban jotbdry.
As another example involving the family head,
diy _od ox ok
da dy da oa
where
e 3¢
% < 0’6_)( < 0’% <0
ox oa oa
If the family head is more risk averse, the utiigin from risk sharing is higher, increasing
his willingness to support migration. However,stmore costly in utility terms to commit to
provide subsistence to the return migrant shoulththéis urban undertaking.

The following section is devoted to our search deachmark in order to compare the non-
cooperative migration outcome with the efficientl@ctive choice of migration. We will also
show that the efficient solution has different imations in terms of comparative statics.

Section 5: A Nor mative Assessment of the Migration Equilibrium

As a preliminary comment, note that, since thecedfit migration threshold that is calculated
in this section is the outcome of joint utility mamsation, it corresponds to the cooperative
solution of the household migration game. We uss ia benchmark, to assess the normative
properties of the non-cooperative equilibrium amddampare the predictions of both models.
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Our strategy consists in showing that to each urbpportunity A corresponds a Pareto
frontier and hence a level of joint utility.

As a first step, it is shown that, taking into amebthe whole mutual insurance surplus, to
each urban wagé corresponds a constant aggregate certainty eguived be shared. Recall
from (2) that

—axml+%a(l—5'L )

Eu, (Xm1' Xraz (Xml)) =Eu, (im (Xml)) = _(1_/7)6_61Xml —ne
where X, is the certainty equivalent of thrandom income accruing to M. Rearranging the
terms, we find

5al-6.)
Xo = %oy +—In (-n)+re” (15)
Similarly, using the aggregate income in both stafethe world,

Euh (fh (xml)) = _(1_,7)e—a(1+e—xm1) —ne (€L+9+ (1-6.)- Xml)

_ 1 a —3(1+€|_)
- Xy =0-%, —gln{(l—ﬂ)e +re ? } (16)
Equalizing (15) with (16) and making use of (6)eagv
%(6):0+§A—21In)( (17)
a

which is the aggregate certainty equivalent andrevkiee subscript T stands for “total”.

This total amount has to be shared between thelstéders. As a second step, we look for the
allocation of the aggregate certainty equivaleat thaximises a weighted sum of utilities.
Mtax u, (X, —t)+au,(t) 5D[0,+oo)

The first order condition provides us with an ogtlrtransfert” as a function of the weights
and of the drawn urban wadge
Uy (% —t) = o )

)= o, %(6)

t(6,0 =t (18)

As a third step and final step, recalling that aictual realisation of the urban wage is a priori
unknown, we calculate the expected utility attactted given level of opportunity. Taking
the household head’s point of view and using (hid) @8),

0s1)= Byl (5, 6) - (6)] =3 [ e a0

~ \/E:— (a+2/1).Uh (19)
21.x. ‘u §A
Similarly, from the prospective migrant’s point\déw
% (6)
[t ] ——/1 J'e 2 ede
5=_2/].)(. ‘u 0, (20)
(a+24)u,
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Equalizing (19) and (20) enables to make the weailigdppear. As a result, we are left with
the equation of the Pareto frontier for a givenamrbpportunity.. We find that the product of
the utilities is a constant that is given by thikofwing expressio

2 ~
Uy, = [af—;j xu(6.) 21)

Once endowed with the Pareto frontier of the urbpportunity, we are able to compare it
with the welfare possibilities of the status quamtfb players remain in the village and
cultivate) and to assess the collective value afration. We calculate the Pareto frontier of
agriculture and then derive the optimal decisioe,rin other words, the efficient migration
threshold.

If both players cultivate,

Eu .Eu, = (— e )(— e ) = g% (22)
Therefore, comparing (21) with (22), an urban pbje collectively worth undertaking if and
only if

(a+ 21 jz)(z‘u(gf*l <e ™
= 4()(2 —g )/12 ~4ae?% ) -a%e <0

There are two roots but it can be shown that ontherh is negative. The positive root gives
the efficient migration threshold:

3

The efficient migration threshold is used to highti a set of four normative results that are
worth discussing.

(23)

First, as a consequence of the lack of flexibitifythe subsistence rule, the internalisation of
the household’s insurance needs by the prospentigeant is always imperfect. In other
words, the effective threshold is strictly loweraththe efficient threshold. There exist
situations in which status quo is selected as thalibrium outcome while diversification of
family income would prove worth from a collectiveewpoint. Player M’s decision may be
binding and an acute insurance need may remainfilletli A higher subsistence level would
improve this situation since the migrant’s indiface threshold would rise until it crosses H’s
indifference threshold that diminishes. The coneasstrue in the opposite situation in which
the family head’s decision is binding, meaning tha initial commitment to livelihood
provision is too costly compared with the utilitgig from consumption smoothing.

Second, as suggested by the above reasoning,ivem gontext, there is a subsistence level
that maximises the probability of migration. Sinitemakes the share of the relatives’
insurance needs that is internalised by the migaanarge as possible, this level characterises

" The fact that this expression is an increasingtion of A should not be a source of confusion. Recalling tha
the utility is always negative, it can be seen thiitwer product corresponds to a higher collectretfare.
Hence, a lowek is preferable as is always the case in our model.

18



the second best situation. Analytically, the bestssstence leveb; is such that there is no

more room for relaxing a constraint without tightenthe other:

a(62)=7e)
In practical terms, this theoretical view seemdfewive. Indeed, the subsistence level is a
social norm which is not likely to react to changesontextual parameters because of the

institutional inertia. Moreover, it must be recaggul that giving incentives to migrate is not
the only purpose that is served by solidarity norms

However, incidentally, if one considers that th&igble belongs to the strategy space of the
family head, in other words, if one assumes that ¢dbmmunity network can make any
amount enforceable, then the optimal choice of Hildia@onsist in adopting the following
decision rule:

it A0[0, A", play 6, =0
it A0, 2¢(6)), play 6, = A7 (A)
it A0(3C(65) o], select anyg, 0o, 3¢ (1))

where AS(1) denotes the reciprocal af (). If the urban opportunity is highly valuable to

such an extent that the migrant is ready to leawvéis own, then H free rides on the cost of
migration. For intermediate opportunities, playeséfects the subsistence level that makes M
indifferent between migration and status quo, piffeekntly, H triggers migration at the

lowest cost. Finally, for opportunities that areicsly worse thanA =S (HSD):)TE (HSD) H

plays arbitrarily any amount such that M does nagrate since giving incentives enough
would be too costly for H.

To conclude this short digression, let say thaendogenise the subsistence level gives an
additional flexibility to this instrument and remew part of the inefficient cases, but it

remains thati® (HSD) is strictly lower than the efficient threshold.

Coming back to the initial assumption that the s@tbace norm is exogenous and as already
stated, societies characterised by extremely weaktoemely strict reciprocity and solidarity
rules should have less migrants that others whbegirgy norms are intermediate. This
contrasts with the prediction of the cooperativitirsg following which migration should not
depend on the subsistence level (see equation (23))

Third, H being the first mover prevents the prospec migrant from seizing a bad
opportunity. Indeed, suppose that the livelihoodnggd by the group is not at stake. In this
hypothetical situation, the household would alwalare part of the cost of the uncertainty
entailed by the urban opportunity. Hence incentivesuld always be biased towards
migration which may be problematic in some contexits the opposite cases of great
opportunities, deciding on his potential commitmalbdws the family head to benefit from
mutual insurance without bearing any cost in thenéof adverse cases.

Fourth and finally, the efficient migration thresth@s a decreasing function of the agricultural

income. Therefore, the opposite prediction coulty de highlighted by the use of a non-
cooperative setting.
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Table 1 compares the predictions of both modelderms of comparative statics and
concludes the normative analysis.

Table 1: Comparison between the Effective Migration Thddrand the Efficient Migration Threshold
in Terms of Comparative Statics

Effective Migration Threshold (11)  Efficient Migration Threshold (23)
(Probability to Migrate in the Non (Probability to Migrate in the

Cooperative Setting) Cooperative Setting)
Agricultural Risk (@) Positive Positive
Agricultural Non Monotonic: Negative
Mean Income (/) Negative / Positive / Negative g

Non Monotonic:

Subsistence Levelf) Positive / Negative Nil

Risk Aversion @) Indeterminate Indeterminate

Conclusion

A rural household can draw different benefits frihva migration of one of its members. Apart
from the leading example of consumption smoothmgyration relaxes the natural resource
constraint by decreasing land pressure. In additible urban worker is a source of
accommodation facilities for schoolchildren and ioformation about job opportunities.
However, as can be seen from those examples, ldteves’ gain is often binary in the sense
that it only depends on migration occurrence, nottlee actual realisation of the urban
business. On the one hand, the relatives are iitisengo the intrinsic value of the
opportunity, on the other hand, the prospectiveramgdoes not automatically internalise his
household’s insurance needs. In this particulatecdnthe migration decision is unlikely to
result from an efficient aggregation of individyaeferences. Therefore, to assess properly
the impact of strategic interaction between seki@sted agents in a non-cooperative setting
seemed useful.

Faced with expected insurance gains, the familglecinas an incentive to influence the
migration decision by enhancing the urban prospdstst, the parents can incur expenses
that increase the likelihood of success, as investrim education, or even contribute to the
transaction costs of the shift of occupation. Hogrevf the household is credit constrained,
those instruments are unaffordable. It follows thdatire and hence credible rewards are
called for. In this perspective, customary normseaiprocity and assistance allow to enforce
a commitment to grant livelihood to the migrantsldche fail in his urban occupation.

To conclude the paper, let us recall the main dautiobns of the non-cooperative setting.

First, resulting from its lack of flexibility, theubsistence norm does not allow to reach an
efficient migration decision. Nonetheless, a secbest subsistence level has been shown to
exist for each given context.

Second, depending on the value of the outside ¢pmoy and on the extent of the
household’s insurance needs, the family support oragnay not be critical for the urban
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opportunity to be seized. If the urban job marketsufficiently attractive, the migrant is
expected to join it whatever the initial move ot thousehold head. In this first case, the
relatives have an incentive to free ride on the obmigration.

In other cases, the final decision depends onhibé&e of the family head. Would it not be the
case, due to sharing rules, incentives would bgebidowards migration. The initial move of
the family head prevents the migrant from weighiog heavily on the assistance scheme.
Inefficient migration should not exist.

Finally, we found a rationale for a possible pesitrelationship between the rural income and
the probability of migration. Provided the familypgport is binding, migration translates the
household’s effective demand for consumption smiagtrEither insurance is a normal good,
or, since a higher income is often correlated withetter access to liquidity, other forms of
transfer, such as investment in education or ppafion in transaction costs, become
affordable. Both explanations, or even a combimatd them result in a higher effective
demand for insurance.

Appendix 1

3C
In this first appendix, it is shown th%% >0.

S
Rearranging (9) allows to see thﬁ Is such that

¢ [)(+ u(§A - 93)]—U'(§A - 6’3)+ a.)(.(l— g e )= 0 (A.1)
Applying the implicit function theorem on (A.1), wist calculate the derivative of the left
hand side with respect 10

%&A'l) = [)(+ u(§A - 93)]+ aye’'%6,>0
Therefore,
N alhs(A.1) _ 0
006 006
where
(A1) _ —)Tn‘iu'(éA - «93)+ u"(§A - «93)+ ay.e "8
006
This expression is evaluatedég = : O
%;ZO) = —/T,ﬁu'(ﬁA)+ u"(§A)+ ayAS <0
S

o —e?% )¢ -ag® + yAS <0

N (3
= 1%(6. =0 _JTL)” p)
m(S )<X+U6A

- 3) -
2E(65=0)= L, = Jne
m(S ) X+U6A

As it happens (see (7)),
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Furthermore,

94hs(A1)  ~ (= = -
asész ) =AU (HA —HS)—u (QA —Hs)—a.)(.e ”m“’s/infz <0
Hence,
ohs(AL) o sy pg,x0
005 06,
Appendix 2

~

C
We now show that, on the contra%/,;l <0.
S

As can be seen from (10;)]C is such that

ALy +u(8s)]-u (6, - x5 )=0 (A.2)
Again, applying the implicit function theorem on.g), we get, on the one hand,

ANlA)_ ) +(6,)-g.u(6,) e 0

= x+u(fs)> 0:u'(65) x.6 +6.u(6,) - o' (65)
1 _uleda-xe™®), ule)

> —

65 )(+U(‘93) X+ U(HS)

o 2ai-— 1 _ilso0
68 _/Yle_/‘mgs
- 1- ye ™% (1- 1°6,)>0 (A.3)
Either /Tnfﬁs <1, in which case the second term on the left hadd ef (A.3) is strictly lower

than 1, or/T,‘;HS >1 implying that this second term is negative. Intboases, condition (A.3)

is fulfilled.
On the other hand,
%HA\'Z) = IEU'(HS) - U"(HS )(1_)(-8_%058 )_ U'(HS ),X_e_’Thces/T'? > O
S

< ,Tfu'(es)— u"(gs) >0
which is the case.

Appendix 3

The aim of this third appendix is to show th(c%<0. In other words, the utility gain from
W

mutual insurance increases with the agriculturabime. Making use of (6), (12) and (13), and
after some calculation,
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dy _ox 6/7 ox 6/7

du on a,u 006, a,u

21~ p)o? et _a7 )
[ 5L [ H
e ——xle? +e

la-pf +o°f 2

+ (1—'(1_0’2)2)%/7{)(-6_ -e 2(€A+HL)} <0

Substituting forn and simplifying the common factors gives

-20° (1_ ,U)(e_zgL —e? j{e_zéA —%.)({G_ZHL +e?2 ﬂ + [(1— ,U)4 - 04]% e_?gL {){,e_zgL - e_zg“} <0
- —20° (1_ H )(e—zﬂ —e? jl:e_aé’* - % (e—zﬂ +e?2 j{ (1—/7 )e_E + qe_EHL H

+la-py a]a _9{ _5{(1 —n)e 3+/7e_35LJ—e'a5A}<o

=

wherey has been substituted for. Rearranging and sutisgttor 5 we obtain

_ (1—,u)[e_ZHL z)+[(1 by -0 e’ }

[e_zq ((1—/7)621 +/7e_g€L ] - e‘a‘ﬂ. o’
((1 nlez+ne?" ] - e‘aﬂ <0

G
enf o e o -8l
A e
. (e-a(ffﬂ _e—a}|:02(1— ﬂ)[e-Z‘eL _e-ZJ oy _04]%(9-;@}

N\m
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_E{M}
- o*(1-p)1-e? t-s)

- 1]
+ 20w -0 -pf et T U I<o (g

If a=0, the left hand side of (A.4) is equal to zero.tRarmore,

_a[ (1-pP+o? a (1-p)+o?
olhs(A4) <0w gled 64 }—l +(1—/J)2 1—82{ (1-4) } <0
da
Since this is the case,
O|—)(<O Oa>0
du
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