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Abstract

We model interhousehold transfers between nomadistbck herders as the state-dependent
consequence of individuals’ strategic interdependeresulting from the existence of multiple,
opposing externalities. A public good securityeemtlity among individuals sharing a social
(e.g., ethnic) identity in a potentially hostilevewnment creates incentives to band together.
Self-interested interhousehold wealth transfersifreealthier herders to poorer ones may emerge
endogenously within a limited wealth space as ansméa motivate accompanying migration by
the recipient. The distributional reach and sizthe transfer are limited, however, by a resource
appropriation externality related to the use of own property grazing lands. When this effect
dominates, it can induce transfers from househets want to relieve grazing pressures caused
by others’ herds. Our model augments the extéertalure on transfers, and is perhaps more
consistent with the limited available empiricalaamce on heterogeneous and changing transfers’
patterns among east African pastoralists. The pdreiples of our model possibly apply more
broadly, for example to long-distance migrants\mreamong “foot soldiers” in street gangs.
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1. Introduction

Scholars’ explanations of interhousehold transferse as allegories for our understanding of
human nature and the social environment that comdihuman behavior. This topic has
consequently been a source of dispute within migstalines in the humanities and the social
sciences. Since at least thd'teéntury, philosophers have disagreed as to whattraism is
merely apparent, meaning that even states of rhitdatre directed towards the welfare of others
ultimately aim at advancing one’s own pleasure (bés1650, Hobbes 1651, Butler 1726).
Within anthropology, substantivists such as SA®¥6) have long argued that transfers arise
from a “moral economy” in which prevailing ethicadlues such as generosity and individuals’
primordial right to subsistence assure supportiferpoor, while rationalists such as Popkin
(1979) have countered that what appears to be almoonomy can be wholly explained by self-
interested, opportunistic individual behavior. Arfie debate likewise rages within contemporary
theology on these questions, drawing on Mausssddhe Gift(1966) to argue whether humans
ever undertake non-self-interested, non-manipwdagiving (Milbank 1997, Caputo and Scanlon
1999). Examples from other disciplines are ndidift to find.

Economists have engaged this debate as well. ®aplain interhousehold transfers as
the result of altruistic preferences or some sbrmaoral code that constrains individual choice out
of a sense of fairness opblesse obligegygerhaps complemented by the “warm glow” effects th
giver enjoys from impure giving (Phelps 1975, Arahie1989, Samuelson 1993, Coate 1995,
Smith et al. 1995, Kirchler et al. 1996, Barret92p Others explain transfers as an endogenously
supportable insurance mechanism adopted by puediynserested individuals to cope with an
environment of imperfect information and missinggficial markets in which individuals interact
repeatedly (Kimball 1988, Fafchamps 1992, CoateRanhllion 1993, Townsend 1994, Platteau

2000). We accept the veracity of these two carmbmmdels in explaining many interhousehold
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transfers. Surely some people provide insuranceofie another and some can be gracious
toward those who suffer in their midst. Howevée timited empirical evidence among the east
African pastoralists we have been studying intgni®l the past decade seems inconsistent with
either explanation.

This paper therefore develops an alternative magplopriate to the particular setting
we seek to understand, but the core principles litlwmight apply elsewhere as well, as we
discuss in the concluding section. In our modelndfers are a self-interested, manipulative
gesture motivated by the strategic interdependefcandividuals sharing both access to a
productive resource and a common social identitg ipotentially hostile environment. In our
model, giving is intrinsically costly but can noheless be instrumentally valuable to the giver if
it motivates the recipient to undertake a selfriedéed action that has a positive spillover benefit
for the donor. Put differently, transfers can saseostly but desirable coordinating mechanisms
among interdependent actors.

This is explicitly not a model of pure altruism rafrimpure altruism due to “warm glow
effects” (Andreoni 1989), because individuals vatudy their own welfare and not the act of
giving. Nor is this a model that relies on a patetiant relationship, in which marked inequalities
in wealth, status or power give rise to verticaturance systems or exchange of nontraded
services (e.g., protection) for tradable goods ser@ices such as material tribute or labor (Scott
1976, Fafchamps 1992, Carter 1997, Platteau 199%)our model, no exchange of services
occurs; redistribution occurs only with limited qelity in wealth and can be either
distributionally progressive or regressive. Fipathis is neither insurance nor investment in
social capital, because ours is a static model hichvtransfers do not occur in response to
idiosyncratic shocks to agents’ wealth or income &mere is no opportunity for reciprocal
behavior.

In our model, a voluntary, self-interested weattmsfer is essentially a side payment for

a migration decision the recipient only preferspost after having received the ‘gift’. While the



transfer may well strengthen the recipient’s inafion towards ‘cooperative’ behavior (Fehr et al
1997, Akerlof 1982) or elicit his penchant for y@cicity (Bowles et al1997), the ‘service’ the
recipient offers — through the migration choicenmakes — is unambiguously in his own interest.
Like in the Bernheim et al. (1985) model of stratdgequests, the wealth transfer is strategic in
that it influences the recipient’s choice of actioBuch transfers are manipulative in nature. But
unlike the individually costly services — such ases visits, attention (Cox 1987, Bernheim et al.
1985), sense of worth and status (Offer 1997), eewdittances (Lucas and Stark 1985)
considered in prior investigations of exchange-asetives for private transfers, the service
returned by the recipient to the giver in our madedot costly at all, as it merely originatestie t
externality effects generated by the recipientlsisgerested, post-transfer choite.

We motivate and situate our model in the contexastt African pastoralists whose
livelihoods depend on the extensive grazing ofsigek. One novelty of the current study is that
we identify how transfers can be risk reducing angfoductivity enhancing for the donor
household. As noted by many observers of pasta@iomies, the area that a given user group
calls its grazing area is frequently defined by ayubus borders (Schlee 1989, Oba 1992,
Goodhue and McCarthy 2000, Haro et al. 2005). flexgble and contested nature of these
boundaries creates an incentive for donor houssholdupport recipient households. Donor
households have an interest in ensuring that dvairgroup maintains access to contested
production areas and to repel attacks by othemmolnsufficient livestock not only threatens a
household with a food security crisis, but als@#tens neighboring households with the potential
loss of an ally in a hostile environment due todRistence of wealth thresholds that determine a
household’s ability to migrate (Lybbert et al. 20B4arrett et al. 2006, Santos and Barrett 2006b).

As a result, progressive transfers may occur friafrer to poorer households.

! Like Lucas and Stark’s (1985) theory of remittabe@avior, we view transfers as a mechanism for
redistributing the gains from some jointly agreeadttion. As a result, the transfers can endoggyou
vanish when the contract is no longer mutually fierz.

2 Our ‘service’ does share with some of the previmasiels the important feature of having no close
market substitutes.



The production externality commonly assumed totémisommon property models is
consequently not the full story of strategic inegsendence. This production externality must be
balanced against a security externality that afiges the possibility that there is “safety in
numbers”. As many common property resource aneagast and only loosely controlled by a
state exercising police authority, concerns abeatisty in such areas may be important.

Yet common property resource externalities mattadeed, as long as some basic level
of public goods are provided in particular locaipsuch appropriation externalities may even
give rise to modest, distributionally regressivensfers from poorer to wealthier households,
although the empirical evidence of such transferuring is thin. We further argue that declines
in mobility and transfers in pastoral areas of &dsica can be at least partly explained as the
result of the exogenous local, provision of pulgmods. As the state expands its reach into
pastoral areas, it brings both security in the fofrpolice forces and some low-level safety net in
the form of food aid and other transfers. Theswices are typically confined to areas around
towns, leading subpopulations to become more rtelianexogenously supplied public goods,
while others remain more reliant on the endogemoivaite provision of public goods. A gradual
reduction in transfers and mobility in pastoralisties could then be at least partially due to
increased localized provision of public goods. Hnaour model offers insights into how the
incomplete provision of public services can leadhém-convex production functions commonly

associated with poverty traps.

2. Background on East African Pastoralists

We develop our model around our observations @slieck transfers between nomadic
pastoralists in the arid and semi-arid lands (ASALgast Africa. These pastoralists’ livelihoods
depend almost entirely on extensive livestock petida in regions subject to frequent drought

and violent intergroup conflict. Traditionally, AR herders migrated with their herds in search



of pasture and water for their animals. Herdersiged mainly by consuming the milk, meat,
and blood of their herds. Few permanent settlesnexisted in pastoral areas in the pre-colonial
and colonial eras. The few settlements that exigteet almost exclusively occupied by traders.
Pastoral households would temporarily occupy aress these trading points when conditions
were favorable and move on as other areas becomefenmrable.

The boundaries within which households moved wiesélfle and contested. The
process of groups pushing into new areas or baishgu out of old areas was a constant fact of
life.® Areas that were accessible to members of a gabope point in time were not guaranteed
to be accessible in the future. Groups commontledhothers’ herds in order to augment their
own wealth, particularly when there was ample grgtand and water available elsewhere to
sustain larger herds. Defense of a given areabadjroup’s livestock was the responsibility of
group members, as was the potential conquest ghbering areas. Membership in a social
group was thus critical for ensuring access toiggalands and security of one’s wealth.

Group membership also involved access to a sétastbck transfer arrangements that
occur almost exclusively within ethnic groups (Selder 1979, Perlov 1987, McCabe 1987,
Ensminger 1992, Little 1992)These transfers keep people who have lost thiiteds as mobile
members of the group, thus enabling these membeantinue to help provide for the common
defense of herds and grazing areas.

One of the main motivations for this study is thetent empirical work with household
data gathered in pastoral areas yields some simgpdsnclusions with regard to transfer behavior

that are difficult to reconcile with existing infgetations of transfers in the literature. For

% See Sobania (1979) and Robinson (1984) for nartkenya examples.

* McPeak (2006) reports that 93% of transfers resamong Gabra pastoralists in northern Kenya from
1993-97 occur between individuals with a motheide sfather’s side, or in-law relation. Perlov 879
describes the logic of exchange as a function®f&ttial distance between the two parties. Asules
governing transfer arrangements follow the rulea given ethnic group, almost no exchange acrésscet
frontiers occurs as there are no cultural instiugito allow such exchange. Relatedly, marriageirsc
within ethnic groups. Marriage patterns can paadigtfoster strategic alliances across clans,dmly

within groups that are already natural allies, er¢mies.



example, the core predictions of a model of sedfliging would be that giving increases with
wealth and transfers flow disproportionately to plo®rest agents within the system. From an
anthropological perspective, Maybury-Lewis (199@3dtibes transfers as following this logic-
albeit with shame replacing altruism - quotingaatpral elder who stated that transfers occur
since “we must give to those who need it, for arppnan shames us all” (p.85).

This contrasts with contemporary empirical evideocdransfer behavior. First, the
evidence suggests that transfers do not go togdhepoor. Desta’s (1999) data show that among
Borana pastoralists in southern Ethiopia, the psiaxed richest quartiles of herders were only
one-sixth and one-fourth as likely, respectivaetyrdceive livestock gifts or loans as the central
half of the wealth distribution. Santos and Barf2006a), using different data from the same
population, similarly find that those with the skeat herds are statistically less likely to receive
livestock transfers from other households. McP8K6) finds that relative wealth differences
across households in a given period have verg lhiflantitative impact on transfer flows. In fact,
some recent findings suggest that transfers astfiow from the poor to relatively better off
(albeit still poor) households (Lybbert et al. 2084ntos and Barrett 2006a). Further, the sense
of shame induced by having members of the societpine poor is difficult to reconcile with the
observable fact that the very poor are commonlydbaed, left to turn to begging, prostitution,
and illicit drug and alcohol trade in grim rangeddowns (Little et al. 2001).

A different interpretation in the anthropologici&tature stresses the risk sharing aspect
of transfers. Transfers among pastoralists areglgleacially embedded behaviors that take place
in a highly risky production system, which has nally led many observers to the conjecture that
they represent a form of social insurance (Torry3l%chlee 1989, Oba 1992). Anthropological
studies have described transfers using terms sutdnaindigenous social security system” (Oba
1992, p. 66) and “insurance against loss from dngugpidemics and human and animal

predators...” (Schlee 1989, p.56).



Unfortunately, the informal insurance argument e tiotion that transfers represent
compensatory payments for idiosyncratic shocks gniemders - likewise does not seem to offer
a compelling explanation of the transfer patterbseoved among contemporary pastoralists in
east Africa. Recent econometric studies find thatftows involved are very small in relation to
the losses suffered, not just in absolute termselah relative to losses experienced within the
relevant mutual insurance community. Lybbert et(2D04) find that Boran pastoralists in
southern Ethiopia receive, on average, a gift anlof only one head of cattle for every thirty
livestock deaths beyond the community mean lossPédk (2006) finds that herd growth has a
quantitatively small impact on transfer flows, ahdnything, transfers tend to go to herders who
have experienced positive rather than negative gerdth in the year prior to the transfer. The
compensation proportions found in these studiegyestgthat interhousehold stock transfers
among pastoralists offer meager insurance agaissttdoss. This calls into question the
completeness of insurance motives as an explan@atiaransfers in this setting.

Furthermore, endogenous transfer patterns appdmvimalso changed significantly over
the last three decades. Within pastoralist comrmmitoday, one hears informal reports that
transfers have declined in frequency, scope arel®ier time. There also exists some indirect,
empirical evidence, consistent with such reports. Gabra herders in northern Kenya, Torry
(1973) reports cumulative transfers per househdattesthey began managing their herd
independently averaging 17.8 camels out of the [i2d camels into the herd) and 8.0 cattle out
of the herd (2.6 cattle into the herd). More t@nyears later in the same area, McPeak (2006)
reports averages for this same composition of itorgmmeasures for camels of 1.3 (1.2) and for
cattle of 1.4 (2.0). A comparison between these sets of figures is instructive, though
admittedly imperfect since we cannot hold constather factors, like the age distribution and

length of time management of the interviewees. \&évd similar suggestive evidence from the

® Nor does it seem that transfers have merely clafagen, from livestock to money, food or other fam
Among northern Kenyan and southern Ethiopian pabksts, interhousehold transfers of any kind amy ve
modest and not strongly related to the experiefisbacks (Lentz and Barrett 2005).



1980-97 herd history data used by Lybbert et &0042. The simple univariate regression of
average gross household livestock transfers (threafithe absolute value of transfers in and out)
on a time trend variable yields a coefficient estienof -0.147 cattle per year, with a p-value of
0.012. Both bits of evidence suggest the need filamework to understand what factors could
explain such declines in interhousehold transfees ime. This need is even more pronounced
when one considers that models based on sociataimse and altruism would each predict
increased transfers over time, since poverty aacthplitude of cattle cycles have both increased
in the region over the past generation (Lybbedi.e2004).

Those who rely on altruism or mutual insurance nwdé transfers must therefore
explain the apparent decline in interhouseholdsfiers as reflecting ‘moral decay’ or cultural
decline. Of course, this begs the question of wishsdecay could have happened. Our model
does not rely on vague notions of moral decay tplagx declining transfers. Rather, we
hypothesize that major changes in the bio-physimail socio-economic environment of
pastoralists in ASAL have induced the apparent;stacline in transfers. In the present setting,

we identify three key changes. Since the droughts of the d&T’s, the provision of
food aid to pastoral areas has become increasireguent and the growth of towns has
been rapid. Small towns that sprang up aroundfrdistribution sites in the ASAL have
rapidly expanded. In the six northern Kenyan siteshich we work, no effort has been
made at targeting households (Lentz and Barret6R00nstead, identical food aid
packages are given to all residents who request tred most households receive food
aid every period. So there is basically a lump @@&yment made to those living in and
around settlements in the form of exogenously pledi food aid thus creating an

incentive to be in or around towhs.

® As we discuss later, food aid flows in responseoiariate rainfall shocks have also increased thisr
period. If these were well-targeted based on Hmldespecific shocks, this could salvage the inscea



Another important change relates to the growing aoev relatively high level of
violence in the rangelands. Livestock raiding ketw ethnic groups has long been a feature of
pastoral areas (Bollig 1992, Markakis 1993, Herdan et al. 1996).However, over the past
thirty years, the growth in ownership of small arhes made traditional conflicts over pasture,
water, and livestock increasingly lethal as ciwife in Ethiopia, Somalia, Sudan, and Uganda
has created an abundant supply of automatic weagmolmv prices (Oba 1992, Hussein et al.
1999, Osamba 2000, Smith et al. 2001). Governiseurity forces rarely are able to stop these
conflicts in extensive grazing lands. Whether ttukack of manpower, supplies, or interest, they
more commonly concern themselves with securityeissa and around the small towns where
they are posted. Government provided securitgrigely a matter of protecting town dwellers,
while nomadic households are left to defend thewesehs best as they can.

The third key change is that pastoralist mobilgyiidely perceived to have deteriorated
over the past generation or so due to loss of alpadfugia to expanding rangeland towns, to
extensification of rainfed crop cultivation intaatfitional dry season grazing areas, to recently
gazetted parks and protected areas, and to viglentitested no-man’s-lands (Coppock 1994,
Desta 1999, Fleisher 1999, Heald 1999). Mobilitikay to wealth accumulation and conservation
in the ASAL (Little 1992, McPeak and Barrett 20Qypbert et al. 2004) because microclimatic
variability, soil and altitude differences, and uee spatial distribution of animals give rise to
patchy and time varying rangeland carrying capaaitgt productivity (Behnke et al. 1993, Ellis
and Swift 1998). Social identity matters as welk¢source access and has become more fixed

over time with the emergence of permanent towresaéints. Much open rangeland and many

explanation of declining transfers, due to the aimg out of private transfers by public ones. Binte
household-level food aid receipts in this regiom @mmonly lump sum transfers across households and
uncorrelated with household wealth, income or ighasatic income or wealth shocks (Lentz and Barrett
2005), these should not (and empirically, do netséo) affect interhousehold transfers in respdose
idiosyncratic shocks. Thus the puzzle remains.

" Cattle raiding and its attendant violence areasimmnally inter-clan within some ethnic groups aslwin
this paper, for the sake of clarity, we simplifydasuming violence is solely between ethnic graupish

is most common in the area we study.
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watering points continue either unmanaged (opeesa}cor governed by overlapping, “fuzzy”

property rights (Goodhue and McCarthy 1999). Thesas are typically contested by multiple
social groups. Other, common property areas sadiog the towns are, by contrast, generally
available only to members of a particular ethnimugr or clan.

In the following section, we develop a model theptares and explains many of the facts
just reported. We illustrate the interconnectedrddierd mobility, herd size, and transfers and
show how the localized provision of relief food aeturity can influence these relationships.
This permits explanation of both the apparentlikisty change over time in transfer behavior
among pastoralists and the current observed tnapafterns that appear consistent with neither

prevailing economic theories of altruistic preferes nor of social insurance and reciprocity.

3. A Modd of Individual Migration Choice

The analysis in this section focuses on a singéntg binary decision over whether to migrate
his herd or not and aims at elucidating the difitie# and conditional impacts of migration
determinants. This analysis is partly for its osake, as it helps explain some stylized facts
about pastoralism and apparent changes in theleamitge It is also foundational, for in section 4
we will generalize these behaviors to allow for 8imultaneous, strategically interdependent
behaviors of multiple agents and allow the propms# with respect to migration derived in this
section to inform our understanding of the evolutf interhousehold transfers among east
African pastoralists.

The essence of the model we present is that thxé&eteo externalities, an appropriation
externality associated with potential site-specificergrazing — the classic “tragedy of the
commons” effect — and a physical security extetpakflecting “strength in numbers” effects
vis-a-vis hostile common opponents. Which of theféects dominates in a given setting depends

on herd sizes across agents in different ethnigggothe level of external transfers available, and
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prevailing ecological conditions on the range. wesshow in section 4, when the public security
externality dominates, some agents may make linstedegic asset transfers to somewhat poorer
kinfolk in order to induce allies to migrate witheim to a potentially dangerous location. When
the appropriation externality dominates, some hioolsis may transfer wealth to kin in order to
induce them to migrate away and thereby relievegumes on the common property grazing area.
Under certain assumptions, these transfers migah de regressive, flowing from poorer to
richer households, although this phenomenon appeses in practice. Overall, this model
predicts precisely the sorts of current transfdtepas reported in the previous section, and can
explain the shift over time that seems to havertgiace in pastoralists’ interhousehold transfer
behavior. This framework is likewise consistenthathe common sociological observation that
individuals sharing a common identity frequentlpear as allies in one setting (e.g., when faced
with a common adversary in distant locations) ascc@mpetitors in other domains (e.g., over
scarce forage and water for their herds near tweirelands).

We structure the model in such a way as to underdbat neither insurance nor altruism
could motivate the transfers that endogenouslylttBsWe use this structure not because we do
not believe that altruism or insurance are factiorsthe complex reality of east African
pastoralism, but rather to isolate this new medmanive model, which seems to offer a
conceptual reconciliation with the empirical evidenon east African pastoralists that extant

models of transfers fail to provide.

a. The agents and locations
Consider a two-area setting (respectively, a basepcnear an established settlement, B, and a

more distant satellite area, S). Define the livelstoarrying capacity of each areed1{B, S},

denotedL,"*{RF,), as the maximal number of animals that can beeglaon that plot without

8 The agents in our model are purely materially-se#rested, so altruism plays no role. Also, dsira
static model, so insurance contracts cannot egistlise there is no opportunity for reciprocatiofutare
periods.
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causing a decline in per animal productivity. Weuase that areas are defined to be large enough
that no single herder could feasibly manage a kere equal to or greater than the carrying
capacity in a given area. Carrying capacity isstoaly a potential constraint when there are
multiple herds in a given area. Carrying capadtynicreasing in the rainfall realizations on an
area,RF,. Because herders in this region make migrationsaets typically only after observing
realized rainfall, thanks to word of mouth and/eparts from scouts sent out to prospect
alternative grazing areas (O’Leary 1985, Oba 18928¢no et al. 2003), we assume that rainfall,
while variable, is known; the model results areusilio making rainfall stochastic. Area-specific
per animal productivity,f,(RF.)>0, is assumed to be increasing and concave in realaafall.
Satellite areas have higher intrinsic productivitan base area$qRF)>fg(RF) for identical
rainfall. For the same ecological reasons that yetidity is higher there, satellite area carrying
capacity exceeds base area carrying capacity fentiichl rainfall realizationsL.s"™{(RF) >
Ls"*(RP).

Let there be three different herders representivigy different, mutually hostile ethnic
groups. Herderd and?2 share a common ethnic identity and are thus aittiesny inter-ethnic
conflict; herder3 hails from the rival group. The herd size disttibn {L*, L% L% is common
knowledge. Each herder makes a discrete decisi@h@hor not to migrate from his base camp
area to the satellite areart1 for migration, O otherwiséf. Henceforth, we san® exogenously
equal to 1. Thus, at the satellite area, there y@vexists a positive risk of inter-ethnic conflict.
For the remainder of this section, we study hefddemigration choicem?’, conditional on the
migration choice of herde?, n?, and a given herd size of a rival group at thelktat area so as
to be able to focus on the determinants of passbraligration. In the next section we relax this
exogeneity assumption and explore the strategiéatgrdependent migration decisions of the

two herders and the distribution-conditional transegime that results endogenously.

° Productivity here reflects the production of aamgtion goods: milk, blood and meat.
19 We assume that no herder can be prohibited froningdy other members of his clan. If multiple
herders each choose to move from one site to anoktiey necessarily do so together.
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b. Appropriation and security externalities

When the number of animals occupying an area excetd variable carrying capacity,
productivity-degrading overgrazing results. Hende, the event of excessive resource
competition, an appropriation externality arisekerein one herder’s migration choice affects the
productivity of other herders’ animals. The herd@tsaring a common identity) in the base area
thus become competitors. L&t (L'+ L% + L%)/L,"*{RF.) express the area-specific occupancy
rate as a proportion of its rainfall-dependent yiag capacity® Then, we can define the
expected proportional per animal productivity lose to the appropriation externality m$L",,

L2, L%, RR) = (0--1)/d,if 6.>1and 7, = 0 if 5,< 1. This implies that herdet's expected
productivity loss at the satellite area is weaklgreasing in herde2’s migration decisiongys
/om?> 0. Conversely, herddrs expected productivity loss at the base areaemkly decreasing

in his kinsman’s migration decisioéyg/om’ < 0.

Production is increasing in area-specific growthteptal and actual rainfall. The
common property appropriation externality negativaffects the production function only when
the area-specific carrying capacity is exceeded.the@ absence of the common property
externality'® the pastoralist’s production is unambiguously éasing in individual herd size.

Other herders’ migration decisions matter not ohfcause of prospective resource
competition but also due to possible security ewttities. If herderd and2 both migrate to the
satellite area, then because of inter-ethnic videaind/or livestock raiding they both risk a loss

of animals'® Denote this security risk, again expressed asx@ected proportional per animal

™ Note that by construction®; equals zero.

12 Both Lybbert et al. (2004) and McPeak (2005) famadpirical evidence that mortality and productivity,
respectively, do not necessarily fall with increhfeestock in an area, underscoring that apprtipria
externalities are not ubiquitous and may frequelnglydominated by security externalities.

13 Today, violence and raiding risk almost entiretisein the satellite areas of the hinterland. Ttwen-
based provision of public security services infthven of police protection provides reasonable amsce
against raiding losses around towns. We simplify th perfect assurance in the model. Prior to the
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productivity loss, ag € [0,1]. At the satellite area, this security rigks adecreasingunction of

the aggregate herd sizé+L2 Intuitively, since security critically depends buman labor rather
than herd size and given that treks are typicallgdenin roughly fixed herder/herd size
proportions, the larger the aggregate herd sizeptbre herders around to fend off the common
enemy. There is strength in numbers in the sersiethle presence of another member of a
herder’s ethnic group reduces his expected lossegsalraiding and violence through a security
externality. Hence, a common identity in the siéelirea makes pastoralists alltégvithout loss

of generality, we assume that security risk 0 at the base camp since the pastoralists who
belong to adifferent social group never try to occupy the common priypkemds of another
group and pastoralists ofsamesocial group never raid or act violently agairestheother. At the
satellite area, the limiting case ®& 0 only arises in the absence of violent raidingf the rival
group does not likewise occupy the area with itsl fe’ = 0).

An important trade-off now emerges. On the one hinaerdersl and2 both migrate,
then the presence of more pastoralists frbmethnic group may create a positive security
externality against raiding. On the other handmiy also generate a negative resource
appropriation externality, if and only if the reud) occupancy rate exceeds the area’s carrying

capacity.

c. Exogenous transfers and movement costs
As mentioned in section 2, food aid has becomelnediquitous in the rangeland towns of the
East African ASAL. We therefore introduce an examentransfer from outside the system,

which pastoralists only receive if they are at beamp, where they have ready access to town-

introduction of town-based public services a feweagations ago, however, there was no practical
distinction between base and satellite areas,idmgethreats were nearly omnipresent.

% The value of the security risk also increases withherd size of the rival groulp’. Furthermore, it
reflects the availability and trafficking of weagmim the region, political tensions between groapsi
other factors that are unrelated to stocking redsgures in the satellite areas of the rangelawisthus
assume the two externalities are not directly lihkes it appears that little contemporary violeacd
livestock raiding in this setting is in fact linkéal competition for grazing area (Yirbecho et @#02).
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based distribution of relief food. This geography of food aid distribution createsost to
migration that, because, as mentioned earlierstegk typically made in fixed herder/herd size
proportions, is monotonically increasing in herdesf So if herderl chooses to leave the base
camp for higher expected productivity satelliteaarene faces an opportunity cost@f'), with 7’

> 0,. In addition to this cost of foregone food aid, ttmgrating pastoralist incurs variable
movement costsnc(LY), that are similarly monotonically increasing iert size, wittmc(0) = 0
and mc’ > 0. This cost reflects the animal weight loss and alkjury or loss to wild predators

incurred on the migratory trek.

d. The pastoralist’s migration choice

We assume pastoralists maximize expected incomditammal on others’ simultaneous choice
(m?) that affects their payoffs. Utility is assumedbie increasing in income and, at the time of
deciding whether to migrate, the key environmeptahmeters that shape the appropriation and

security externalities are known to HllThe choice problem faced by pastoraliss thus:
1)
Maxely' 1m*)
m'{0,}
vt = mi{a-n)a- (L + m? ) £ (RF) - md L |+ (- mt§(a -7, )15 (R, ) + (L)

The first term of our expression fof* represents pastoralidts payoff if he migrates to the

satellite area, whereas the second term captusepayoff when staying at the base area. Both

15 Since food aid distribution in the region is tyally independent of a pastoralists’ wealth, wettthi as
a lump sum that is identical for all pastoralis@ur assumption that food aid is available onlthia base
camp is an obvious oversimplification. The kettiea is that leaving the satellite area to comiwm to
receive food aid entails a nontrivial fixed coBor simplicity’s sake, we model this cost as prahié.

% There are other prospective benefits to being tovam: access to markets and thus a wider variety o
consumer goods, more timely information from thésile world, etc. These other location-specific
amenities merely reinforce the basic logic of owdel, namely that the rise of localized provisidn o
public services changes migration and transfeepagt

" For expositional purposes, we present our modeht® case of risk-neutral agents only. Risk aversi
merely complicates the analysis without adding suti&lly different insights.
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terms include an expression for the pastoraligtectve herd productivity, defined as hex ante
herd size adjusted for the expected impacts of appropriation and security externalities,

multiplied by the site-specific per animal produitti.

Pastoralistl then rationally decides to move to the satellimp ¢ = 1) if and only if
2) fs(RFs)- fg(RFs)=2Q
whereQ = fS(RFS){fyS + 6’(Ll + mZLZ)(l—Us)}— f.(RF, f7:} +@ +@

The lefthand side of (2) reflects a measure of g@nmigration appeal, common for all
pastoralists facing the same migration choice. Vakeie of Q is individual-specific since it
depends in part on agetis individual herd sizel.*. All else equal, this migration condition is
more likely to be satisfied wherfL') andmc(L") are small. This underscores how point-based
free food aid distribution discourages migratiaading to increased herd concentration in base
camp areas, an observation borne out empiricalligerregion (McPeak 2003). So in the absence
of site-specific food aid transfers and variableveroent costs, all pastoralists would move, as
they did generations ago. But those costs of moiidgce pastoralists with smaller herds to
choose to stay at base camp and suffer lower ptodycMore generally, however, the returns
to migration depend fundamentally orf, L*, L% L® 0, L"*(RFs) L&"™{(RFy), fa(RFg), fSRF9),
mc(.), andc(.).

Let us define the individual-specific migrationebhold L*'( n?, L% L®6, Le"™(RFy)
Ls"*(RFy), fa(RF), f{RFs), mc(.),z(.)) as the minimum herd size that makes migratiothe
satellite area preferable. In other wordS s the value for pastoralidts herd size that makes his
migration condition hold with equalitfg(RF9 -fs (RFs) = Q(LY"). In what follows, we let
Q(LY) = fRF -fz (RFs) = Q*. For any given combination of parameter valygsduction
functions and migration strategies chosen by therdterders, this specification generates a

monotone, piecewise concave income function thgloisally convex in herd size, with a kink
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point atL"".*® The resulting threshold effect implies that dstparibus pastoralists with a herd
size belowL" find themselves in a low-level equilibrium of thert described for this region
empirically by Lybbert et al. (2004), McPeak andB# (2001) and Barrett et al. (2006).

Now, wealthier pastoralists are more likely to raigrto the satellite area if and only if

LI
3 -
an, a6 ong _r|l')+mdL' - L' (mc+r
R 2 1-0) 2 1o ) -1, ) 2 )l Lneer)

The righthand side of inequality (3) is necessaibgitive, equaling zero if marginal migration
costs are constant. The two terms on the lefthdgel of inequality (3) correspond with the

change in expected productivity caused by an inergah change in individual herd size
respectively at satellite and base area. In therassof overstocking (i.eds7/dL" = 0), the

lefthand side of (3) is negative and hence the itiemdclearly holds. If the appropriation
externality occurs in the base camp but not inddikellite area, as is typically the case due to
localized degradation (McPeak 2003) then inequéBjystill unambiguously holds. In the more
general setting where appropriation externalitigistein both places, no fully general result
exists. An increase in herd size is more likelyrigger migration to the satellite area the larger
(smaller) the induced change in the negative apfatign externality at the base (satellite) area,
and the greater the corresponding change in thigygosecurity externality at the satellite area. A
key assumption is

AssUMPTIONL: Differences in rangeland carrying capacity asscsatellite and base area

an on 06
hthat—2 >> -5/ (1-8)+—(1- :
are such a2 >> O (1-6)+ 2% 11,

18 The area-specific gross total produétsandPg, and are indeed concave functiond. biven thatd is a
convex function of.! and that aggregate herd sik&tL? exceeds 2 under any realistic scenario.
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Given the apparent empirical regularity among édistan pastoralists that herd size is
positively related to the probability of migratibh,we henceforth assume that the
difference in rangeland carrying capacity betweselbte and base areas is indeed great
enough that wealthier pastoralists aeteris paribusmore likely to migrate than poorer
pastoralists. This leads to the following propasiti

PROPOSITIONL: Suppose that Assumption 1 holds. A marginaksse in individual herd

size decreases the migration threshold.

Let us next evaluate how an increase in wealth @fon)migrating ally influences one’s
incentive to migrate. Two cases are separatelyigeres:m*= 1 andm’= 0. Making use of the
Implicit Function Theorem, we can rewrite the maajieffect of the herd size owned by one’s

clansman on the individual’s migration threshold as

;[
oL ’
(@) - AL

oz ac%Ll*

In the case whene? = 1, the numerator of (4) takes the form

b-ol +12)+ 25 0-0.))

*

Lo
aL?

0
(5) = fs(RFs ){ a,ZZS

while the denominator is

*

o0
oL”

(6)

Given Assumption 1, the denominator is strictlyipes. If in response to a marginal increase in

2's herd sizeat the satellite area, pastoraliss more likely to migrate to the satellite ardert

¥ The simple bivariate correlation coefficient dfand ni equals 0.352 using the 1560 observations of
quarterly household-level data from Lentz and Ba(@005). See as well Little et al. (2001), McRaad
Barrett (2001), McPeak (2003), and Kaburo-Mari@@0Q3). It thus seems in data from the region tead h
size and migration probability are indeed posithvarrelated. Using a game-theoretic model of ntigna
and conservation Ruttan and Borgerhoff Mulder (39980 lend theoretical support to the idea theter
herders are more likely to migrate to satellitezgrg reserves.
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the migration decisions of both pastoralists afendd as strategic complements. Mathematically,

strategic complementarity requires that

{6_/725 (1— <9(L1 + LZ))+% (1—/73)} <0

oL
(7) =
%(1—/75){ > g,Zzs (1—6(Ll + Lz))

In words, the positive security externality effgenerated by an increase in pastor&listwealth
(|60/6L%)) must outweigh the inextricable nonpositive appiation externality effect. If the
rangeland conditions in the satellite area are shahthe new occupancy rate is still less than its
carrying capacity, then the requirement for striategmplementarity unambiguously holds and a
marginal rise in wealth of pastoralBgenerates only a positive public goods securitgrexlity,
enhancing pastoralidts expected benefits from migrating. Converselythia absence of the risk
of livestock raiding(d = 0, and §6/6L%| = 0, the requirement for strategic complementarityt wil
never be satisfied. The corollary conditions forewhhe migration choices of pastoralishnd2
constitute strategic substitutes can be readiliveldrin an analogous fashion.

In the case whene’= 0, the numerator of (4) equals

Q"
® S7- -5 (RF,)

0175
oL’

Thus, a marginal increase in the herd size of te-migrating pastoralist either leaves the
migration decision of his fellow kin unaffectedlowers the latter's migration threshold. In sum,
we establish that:
PrROPOSITION2: A marginal increase in the herd size of a mimg pastoralist 2 lowers
pastoralist 1's migration threshold if and onlytlife induced positive security externality
effect outweighs the parallel negative appropriatiexternality effect. A marginal
increase in the herd size of a non-migrating paaiet 2 never raises pastoralist 1's

migration threshold.
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Change in external food aid transfers likewise@tf pastoralist’s migration behavior.
By similar use of the Implicit Function Theorem,eotan readily establish that a rise in food aid
transfers unambiguously increases pastoralgstmigration threshold by increasing the cost of
migration?> As a consequence, the required minimal herd sizenake migration attractive
increases in the level of freely available foodhsfars.

PROPOSITION3: An increase in the total amount of freely azbié transfers raises

pastoralist 1's migration threshold.

A marginal rise in pastorali§s herd size (weakly) increases pastordlistmigration threshold
because it increases the risk of livestock loss {getnote 12) and may affect productivity in the
satellite area due to an appropriation externality.

PrRoOPOSITION4: Pastoralist 1's migration threshold is weakhcieasing in the hostile

pastoralist's herd size at the satellite area.

Rainfall obviously influences pastoraliss equilibrium migration strategy. Increased
rainfall in the satellite area lowers pastoralistmigration threshold because productivity away
improves. A marginal increase in rainfall also #ases the carrying capacity of the satellite area,
possibly reducingys and thereby creating further productivity gainsn@ersely, if rainfall
increases in the base area, pastorélstigration threshold increases because it stiteslbase
area livestock productivity both directly and ireditly by potentially mitigating local
appropriation externalities by increasing the tasa’s carrying capacify.In sum,
microvariability in precipitation induces pastosts to follow the rains, migrating if it falls ihé

satellite area, staying if it falls around the beamp.

20 A formal proof of this and other omitted (but welibve straightforward) claims to follow, all usitige
same Implicit Function Theorem technique that etoposition 2, are available on request from the
authors.

2 Higher rainfall in the base area diminishi&§Fs) -fs (RFs)] by a factor which is greater than the
induced reduction in the value @. Accordingly,ceteris paribusincreased rainfall in the base area makes
it less likely that the migration condition is filiéd.
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If the marginal change in rainfall is uniformly dibuted across both the satellite and
base areas, as often happens in time of droughn, incef(RF) >fz (RF), any incremental
change in rainfall §) increase$y(RFs+A) - f3(RRe+A) at a decreasing rate. Rainfall also afféets
In sum, a uniform marginal increase in rainfall ketth satellite and base areas generates a
downward shift in the pastoralist 1's migrationetsinold.

PROPOSITIONS: A marginal change in rainfall favoring the shite (base) area induces

a downward (upward) shift in pastoralist 1's migmat threshold. Pastoralist 1's

migration threshold falls in response to a spatialhiform change in rainfall.

The final relation we seek to establish in thigisecrelates to change in the security risk
parameterd. An increase in the exogenous risk of raidinghpps due to the spread of modern
weaponry, or to increased interethnic tensionstdymlitical disputes, diminishes pastoralist
expected payoff from migrating and thus dampengtipensity to migrate.

PROPOSITIONG: An increase in the exogenous risk of raidingegates an upward shift

in pastoralist 1's migration threshold.

The insights summarized in these six propositiagste foundation for the next section,
which explores transfer choices as the rationat@mue of pastoralists’ strategic interdependence
through both appropriation and security exterresitiThe tradeoffs between risk of violence and
livestock raiding and stocking rate pressures amroon property rangelands create a limited
space in which livestock transfers occur. The goattof these transfers reflects particular
combinations of ecological conditioresx anteherd distributions, external transfer volumes, and
the exogenous probability of violence. This matches empirical evidence on east African

pastoralists that extant theories cannot readibjagm.
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4. Two-per son non-cooper ative migration game

The preceding section treated the decision of pagbl in isolation from the simultaneous,
interdependent choice of the other pastoralist sota better understand the nature and
determinants of the crucial migration choice. histsection, we treat the two pastoralists’
decisions as a sequential, noncooperative gamarfer followed by migration choices in order
to tease out the conditions under which transfersrge in equilibrium in the absence of altruism
or repeated interactions that might permit endogslycenforceable informal insurance contracts.

The intuition of the results we develop runs dlotes. The larger an individual’'s herd,
the greater the incentive to migrate to the s&telirea,ceteris paribus When stocking rate
pressures on the open range are low or nonexiatahtthere is real risk of livestock raids, a
relatively wealthy, migrating pastoralist may thbanefit from manipulating a poorer ally’s
independent migration choice by transferring angmalhim and thereby inducing him to move
voluntarily, and thus to fight alongside the bigherder against their common fGe However,
some pastoralists are so poor that the transfegssacy to induce them to migrate is excessive
relative to the security externality benefits thealthier herder would enjdy.

As a consequence, the resulting egalitarian teassire limited in two crucial senses.
First, they are limited to the transfer level neeeg just to bring one’s ally to his migration
threshold and thereby induce him to move — andt figlalongside the donéf. Thus transfer
volumes are smaff. Second, they are limited only to ally householbat tare below but

reasonably near the migration threshold, so thatstturity externality benefits can justify the

22 \While one herder may try to induce another herd@ccompany him in his trek to the satellite aiteia,
assumed that nobody has the capacity to excludgranyp member from moving with him. We thus rule
out the possibility that a poor herder must paigler ally for ‘protection’ during his move.

2 This is why herders do not induce poorer herdetsek with them using non-livestock transfers.eTh
transfer required to induce migration is too expensvhether paid in the form of animals or norebtock
assets (e.g., cash, food).

24 Note that if the herder refuses to accept thestemroffered by the donor, then his outside opisoio
stay in the base area. Hence his threat pointfisatkby his expected utility from staying when titeer,
richer group member nevertheless prefers to motie ou

% santos and Barrett (2006a) report that 91% obtivek transfers in this region were of just onereati
and less than 2% were of more than two animals.



23

cost of the animals given away. One outcome isttf@poorest members of the ethnic group do
not receive internal transfers (just external tfarssof food aid), have herd sizes too small to
migrate, and are consequently trapped in a relgtivey productivity equilibrium.

This gives rise to a second, distinct type of malaifive transfer. If overstocking
pressures are significant around the base area® pastoralists may find it in their interest to
transfer an animal to another herder whose ex hatd size lies just below his migration
threshold, so as to induce the recipient to mowk thereby increasing the productivity of the
remainder of the donor’'s herd. If the probabilitymigration is increasing in herd size, such
transfers to induce others to vacate shared ramdglaround a base camp will typically be
regressive, from poorer herders to slightly wealthines, although in principle such transfers
could be to anyone. Still, this gives us a candiéxplanation for the (infrequent) observation of
modest regressive livestock transfers among eastahf pastoralists There thus exist state-
dependent interdependencies between migration ehaindertaken by pastoralists sharing a
common social identity, manipulative interhousehdidinsfer behaviors, and low-level
productivity equilibria for pastoralists trappedand around rangeland towns.

Without loss of generality, let be the wealthier of the two herders in the samaieth
group (* > L?%. Given the discrete, simultaneous migrationisien by these two agents, in
theory there exist four different combinations dfyjration strategies that can possibly emerge.
However, Proposition 1 rules out one of these pdiiEs because ifL does not choose to
migrate, then neither wi move because migration incentives are increasimgid size. Figure
1 depicts the feasible strategy space of threeatiigyno migration combinations.

The problem, from pastoralist's perspective, is now one of maximizing expected

income subject to the independent choice of padsbrd. Each of the two herders is

% One likely reason for the infrequency of such sfars would be the coordination problem that exists
when one generalizes beyond the two person ganiregsee employ here. Since inducing those nearest
their migration threshold to move so as to relipsessure on the commons is a public good, thest exi
incentives to free ride.
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simultaneously solving the migration choice problien(1). The key now is to recognize that
their common social identity can create an incenfir eitherl or 2 to offer his fellow group
member a side payment in the form of an interhonigelivestock transfer, in order to induce the

other to migrate. To be more precises, migration choice now becomes

Max E(v’)

©) Y =m{-7s)L-6(L - B, + MA(L2 + BL)NL - Bo) fs(RF,)-mdL - B, )}
+-mfa-n )t (RR) + 2(L - B, )
wherepy, is the transfer from to 2, chosen byl only if m'=1%" Intuitively, £;2>0 only when the
transfer is necessary and sufficient to ind@ce migrate (that is, when herder 2’s incentive
compatibility constraint is satisfied), and where thecurity benefits td of 2's migration
outweigh the costs of both relinquishing wealth gpaotentially aggravating the resource
appropriation externality in the satellite areaaftis, when herdet’s rationality constraint is
satisfied). The minimum transfer necessary to @eduto move will befy, ™ =max(L?,; -,
0).28 Clearly, if herder 2 already owns sufficient litesk so that he benefits from migrating to
the satellite area irrespective of whether he vemjiadditional animals, there is no need fdo

make a transfeyi;," =0. If, however,L? is sufficiently small that without the transfeibelieves

that m?'=0, then a stock transfer may beliis interests. Defing,;,;"

as the transfer level that
would leave herdet indifferent between making a transfer and movimthe satellite area alone.
Obviously 1,"> 0 if and only if strategic complementarity exjste., if 2's presence in the
satellite area confers more security benefits theosts in resource competition.

Put these two conditions together and equilibrivositive transfers must fall in the
interval [B12™, B12.™. No transfers result jf;,"< g1,""or 41,""=0. This is the sense in which

transfers are limited in volume and can excludé libe poorest and richest pastoralists under

contemporary conditions. If the migration threshigl reasonably high, perhaps because food aid

2" We will shortly consider the possibility g§:= - f1,, but abstract from this for the moment.
28 Note that pastoralig's migration thresholdL 2|ml:1) is, like before, defined by inequality (2), butw
takes into account pastoraliss reduction of his herd size following the minintednsfer.
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distribution is significant, carrying capacity @nN and security risks are great, then the necessary
transfer to induc®’s migration may well exceells reservation transfer level. We conjecture
that over time, the changes in the east African AS¥ave causedf],™" Ai.™] to shrink,
thereby explaining why significant past interhowddtransfers have fallen markedly.

Although transfers will only occur among pastotslisf the same social identity, they
need not always be distributionally progressivieeither herder is willing to migrate based on his
ex anteherd size, thep;>>0 is a possible transfer in equilibrium. This resalitains becausg
will always be willing to migrate whe# is willing to migrate, since the only differencetimeir
choice problem is theiex anteherd size and, by proposition 1, the migratioreshold is
decreasing in herd size. However, if neitheror 2 have ex ante herd sizes sufficient to justify
migration, the possibility of regressive equilibriuransfers arises. The logic depends on the
notion of strategic substitutes, as defined inghevious section. If herd sizes in the base camp
area are sufficient to induce significant apprdjmia externalities and pastoralisis herd size
falls just below his migration threshold, then\ae$itock transfer from the poorer househ@ldp
the richer-but-still-poor household, may be mutually beneficidl. Somewhat more formally,
the minimum transfer necessary to inddde move would bg,,™"= max(L" 2o —L*, 0). Now

max

definef,, ““as the transfer level that would leave he@ardifferent between making a transfer

intended to inducd to exit the base camp common property and shahioge grazing areas in

spite of the overstocking pressures. Strategistgulability is necessary but not sufficient for
max

1> 0, just as strategic complementarity is neceslatynot sufficient fog;,">> 0. If the

transfer necessary to indut's migration is no greater than the maximum trangfes willing to

#|n theory, variable returns to scale — initialhgieasing, then decreasing — could also give oisleet
coexistence of progressive and regressive transders would see the regressive transfers at thefahof
the wealth distribution, as poor herders seek twilwver their herd to the bigger herders, and the
progressive at the upper tail as the wealthy herdtuce their herds through transfers to smaller
neighbors. We know of no empirical evidence topsupthe variable returns hypothesis in this sgitin
however, and each of the several animal scietistasked discounted this explanation as highlykahfi
Among other reasons, there would exist serious@gproblems (the transferee could sell or slaugtier
extra animals and simply claim they were eaten ibglife predators), as similarly reflected in treek of
any significant hiring of herders (unlike in Wedftiéa).
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make to have the base camp grazing area to hinikelf, a regressive transfer in the interval
[Ba™ Bo."*] can take place in equilibrium.

Furthermore, if both 1 and 2 have ex ante herdss@dficient to justify migration
provided they migrate together, then the possyhiftregressive equilibrium transfers arises. The
transfer then serves as a way of eliminating tresibdity of a coordination failure: pastoraliat
offers1 just enough cattle to ensure that the latter nagrarespective a?'s decision. Formally,
the minimum transfer to indudeto move regardless @fs actions would bg,™"= max(L* 2z
—L" 1221, 0). Now definef, ™ as the transfer level that would leave he@ledifferent between
making a transfer intended to induteto exit the base camp common property whether she
migrates or not, and staying on the base campneli the interval/,,™, £,,"*] is nonempty,
then a regressive transfer will take place in dogilm.

Let us now summarize the feasible options in sisatpace. First, we briefly consider
one other situation, namely whén= 0, wherein the only manipulative transfers ttaild exist
in equilibrium would be regressive transfers mesmtrelieve the resource appropriation
externality in the base area. These will necdgsamily be offered i2's gift inducesl to migrate
while 2 remains at the base camp'€ 1, n? = 0). In this setting, transfers represent a Coasian
mechanism to resolve the resource appropriatiogrelity. Such regressive transfers could, in
theory, occur regardless of the size of the sgcuisk in the satellite area. However, because
L*% 550 > L*7| 4o following Proposition 4821™" s0 > o™ s=0. In Words, the transfer necessary to
induce 1 to vacate the base area is necessarily larger \Whexpects to then incur a greater
livestock loss at the satellite area. This negégsanplies that regressive transfers to a
pastoralist who then has to fight for his graziagd are both less likely and, when they occur,
larger than regressive transfers to those who taltimately have to fight.

The more likely possibility for limited progressiveanipulative transfers arises whieh

> L. Strategic transfers within a social group may rbetually advantageous tb and 2.

Progressive interhousehold transfers intendetl tayinduce2 to migrate and fight alongside him
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necessarily occur only if both parties ultimatelyva to the satellite area, fostering ethnic
conflict over scarce resourcest(= m? =1), as shown in Figure 2. Note, however, that in
principle one could see regressive transfers bectgssecurity externality creates a coordination
game best resolved by a small transfer from thegudeerder to the wealthier one so as to ensure
that1l migrates regardless 8fs choice.

Figure 3 depicts the relevafi,™" andf1,"™ curves for a given set of parametgrs, L,
L3, RR, (), 6, ©}. The shaded area reflects the set of feasiblgressive transfers in
equilibrium, which depends on hdinand?2 interact. For ease of exposition, we hereafteurass
1 chooseg;, unilaterally, subject to satisfyingjs incentive compatibility constraint to migrate,
implying thatf,,= #.,™". *° As defined earlief3,,™ is a linear, decreasing functionldfwith unit
slope in absolute value that is positive only belot.>* The willingness-to-transfer function,
2™ can never be positive beldw!, and is concave ih’ thereafter, increasing so long as the
marginal change in the appropriation externalityd@ninated by the marginal change in the

security externality, thus increasing expectedgmémal productivity forl:

an. amdLY) _ a6
10) s (1-g)+ IMA=) 90 (3 _
( )aLz( )+ 3L <6L2( 7,)

The result is that not only are transfers limiteavithin the social group, but the fact tigat™ is
decreasing in Lbeyond some threshold point and thaf™ is decreasing ih? limits the wealth
space within which progressive interhousehold feassoccur. The poorest pastoralists (those in
the neighborhood df?=0 in Figure 2) receive no wealth transfers and tiggést herders make
no transfers. This is a limited rational egaldaism in which distributionally progressive

transfers flow from an “upper middle class” to awer middle class” as a result of agents’

30 Given a finite set of fellow community memberswrever,2 may enjoy some bargaining power and be
able to extract a greater transfer, although neegond thes;,"* individual rationality constraint imposed
by 1's choice problem. We leave this bargaining gaefimement to future work.

31 Recall from section 3 that the exogenous factociding the ex ante herd distribution, determirfeby
establishing the differential range productivitixefd and variable movement costs, and the range

appropriation and physical security externalitynes. Sg8,,™" changes with those parameters too.



28

identity-dependent strategic interdependence. Thael thus yields empirically testable
hypotheses that contrast with both the insurancdemprediction, where net transfers covary
positively with asset shocks but are unrelated e¢alth, and with the prediction of the canonical
altruism model, where net transfers are monotadyidatreasing in wealth. We leave for future
work empirical investigation to try to identify wh@roportion of observed transfers is best
explained by each model.

The set 2™ B1,"®] may be empty. Figure 3 depicts how a decrease T, the
satellite area carrying capacity, might extinguisinsfers in equilibrium. Because security risks
increase in the satellite ared! and L™ both increase, per proposition 3, and the resource
appropriation externality effect becomes more pumeed, diminishing the prospective benefits
to 1 of a migration by2. Relative to the base case depicted in Figutki8jncreaseg;,"" and
decreaseg,,"* for any {L', L%, potentially extinguishing herde¥'s incentive to manipulat&’s
migration choice through a stock transfer.

A situation where no equilibrium transfers occumisre likely to arise as the exogenous
risk of raiding parameter increases, the carryiapacity at the satellite area decreases (leaving
no scope for cases where the induced positive isgcexternality surpasses the negative
competition externality), the base-satellite prdtiity differences are low and the level of food
transfers is high. Such parameter value shiftecethe stylized changes over the past generation

in conditions on the east African rangelands dbsdriin section 2 and may help explain the

apparent reduction in interhousehold transfersrokseamong pastoralists there.

5. Conclusions

Although models of interhousehold transfers haveyléascinated economists and other social
scientists, the extant workhorse models basedtanisah or mutual insurance appear insufficient

to explain some patterns of transfers and of ieteporal change in those behaviors. We
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illustrate this in the case of east African padist®and use that case to motivate an alternative,
complementary model of transfer behavior. By camtsion, we rule out altruism and mutual
insurance as possible explanations. Yet multigteraalities, in our case related to security and
common property use, give rise to strategic comphgarities inducing voluntary unrequited
transfers in some states of nature, and in otleestto strategic substitutability extinguishing
incentives to make transfers. The model therebdipts transfers that are limited in frequency,
scope, size and distributional reach, and at tifltse from poorer to richer households. These
characteristics are consistent with the empirisadence among east African pastoralists, which
cannot be reconciled with models based on altrwismutual insurance.

Our model can also explain the observed declingamisfers in the region as a natural
byproduct of changing environmental conditions —aar example, increased town-based
provision of food aid, diffusion of lethal smallnas resulting in increased inter-group violence,
and reduced rangeland carrying capacity — thatenmggly affect transfer incentives. Reduced
transfers therefore need not reflect cultural orahdecline, as would be true under canonical
altruism- or insurance-based models of interhousehmnsfers. Although the hypotheses
generated by our model are the only ones we cah that are consistent with the mass of
ethnographic, range science and economic evidemgénich we draw, they are unfortunately not
directly testable with available data. Nor would @xpect new data to shed much light on this
phenomenon since we are trying to explain an inambphenomenon that has largely vanished, it
seems.

The theoretical model nonetheless provides amnaltee, integrated understanding of
pastoralists’ migration and interhousehold transfehavior with significant policy implications.
Interventions can change the biophysical and soomm@mic environment in which pastoralists
make migration and transfer choices, perhaps imguca renaissance in progressive
interhousehold transfers or maybe (unintentiondily}her discouraging such acts. Our model

suggests that the provision of town-specific pubkcvices — modeled here as police protection
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and food aid distribution — induces a natural declin private giving. While welfare may be
increased due to the provision of public serviced axternal transfers and the displacement
effect need not be one for one, the incentivemtiterttake manipulative transfers decline. These
incentives could be reversed through other publieestments not yet taken. In particular,
interventions to reduce inter-group violence - ,e.hrough serious conflict resolution
intermediation efforts or the geographic expansiérpolice protection — and to maintain or
increase rangeland carrying capacity through imgadowater and range management could
stimulate pastoralist mobility, which remains they ko welfare and wealth accumulation among
these peoples, and thereby encourage renewal gfgagive interhousehold transfers.

The core principle of our model — that transferaynbe state-conditional, rational
responses to identity-dependent strategic complariges between agents affected by one or
more externalities — and the issue of endogenoasigion of security when people identify
themselves with distinct social groups both applyrenwidely than just to the very specific
context of east African pastoralism. We now byigitopose two concrete, alternative settings
where variants of the mechanism modeled here miyaply and merit further exploration.

First, consider two different illustrative casek joint human migration across long
distances. One involves skilled workers movingrfrdeveloping countries to foreign lands who
often provide a self-serving transfer (e.g., a eltioket) to a poorer clanswoman so as to induce
her to migrate with them and subsequently providkl care services that are otherwise available
in the destination city. The reason is often ardeto preserve the child’s natal culture and
language, i.e., security against cultural erosé@nreflected in the fact that such behaviors appear
(very casually) more likely the fewer countrymere tbkilled migrant expects to find in the
destination and the more alien or even hostilenthst culture. Further, such transfers appear less
likely the greater the crowding that would resutini co-residence with the poorer child care
provider. Similarly, migrants from rural villagedten use transfers to induce a neighbor or

kinsman to migrate with them to a distant city whéraving a friend and ally can provide
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valuable security in an otherwise-insecure setifirame does not have reliable prior contacts in
the destination, but can also create competitiorifing space, employment, etc. In both cases,
trade-offs between security and a common resowterality can help explain the emergence,
under particular environmental parameters, of effiatcomplementarities that induce transfers
that appear neither altruistic nor due to mutusilirance.

The other example we offer, less straightforwartdgually compelling, is that of “foot
soldiers” in a street gang engaged in illegal &oty such as drug sales or prostitution. Gang
members have an incentive to band together so peotect their turf against rival gangs. But
because they are also competitors for a limitedwes (e.g., prospective customers, social
standing), this creates (at least pecuniary) eatities. So long as the former externality
dominates, there is an incentive to give costlisgifdrugs, weapons, money, a uniform, etc. — to
induce a prospective member to join the gang, btfar altruistic or mutual insurance reasons.

These examples illustrate how tradeoffs betweeegative common property externality
and a positive security externality in common propesettings may affect behaviors of
widespread interest and be more widespread theuriently appreciated. When weak states are
unable or unwilling to provide security servicendividuals must resolve that state failure
through non-market coordination mechanisms that melvily on group identity. The need to
endogenously provide security influences economeigabior. Such insights may help resolve
some behavioral puzzles, including but not onlydhee of interhousehold transfers among east

African pastoralists.
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Figure 1: Equilibrium Transfers Conditional on Optimal Ex Post Migration Choices

(cell entries are the value of the transfer)

Regressivetransfers
0 if B,™"= 0 or if
[$2"">0,84™] = @
[B1™", fa™] otherwise

Regressivetransfers

0 if B™" = 0 or if
[ﬁ21min'>0'ﬂ21max’] — Q
[Bo™™ Bo1"] otherwise

Progressive transfers
0 if f1,""=0

[B12™" f12 " otherwise

Note: Without loss of generality, |étbe the wealthier of the two herders in the sameietroup [* > L?).

Also, let Assumption 1 hold.
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Figure 2: Limited Progressive Transfersin Equilibrium

(conditional on rh= 1, and>0)
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Figure 3: No Equilibrium Transfers

(conditional on 1, ando>0)
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