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Are Household Production Decisions Cooper ative? Evidence on
Migration and Milk Salesfrom Northern Kenya

Abstract:

Among the Gabra of Northern Kenya, men decide where to migrate with the household herds
while women decide whether to sdl milk. We test three models of household decision-making.
The results suggest that household decisons are contested. Husbands appear to use migration

decisonsto resis their wives accessto income,
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I ntroduction

When new opportunities are introduced into societies, the benefits are often contested. In
particular, men and women frequently renegotiate their traditiona roles and responghilities with
the advent of new opportunities. Some evidence, much of it descriptive and anecdotd, suggests
that it may not be gppropriate to model household decisions regarding the use of these new
opportunities as cooperative decisons. Cooperative models may overlook the contested nature
of intra-household decison making. Understanding the nature of such contestation is critica for
those who seek to introduce new opportunities to a given society in the name of devel opment.
What gppears to be a beneficid intervention under the assumption that households act
cooperatively may instead lead to unforeseen, potentially adverse, outcomesif decisons are
contested.

One frequent source of new opportunities arises when market opportunities develop for
goods that have been traditionally produced and consumed within the household. In most
economic analyses, market ingtitutions are treated as afixed set of rules that guide economic
behavior. It is, however, important to recognize that as markets develop, new rules associated
with the market must be reconciled with exigting cultura rules. Observed economic behavior
may be the result of a negotiation process over which rules, those of the market or those
prevalling in the culture, are gpplicable.

In this paper, we investigate intra- household patterns of decison making for the Gabra
who are nomadic pastoraists in northern Kenya. Over the past thirty years, herders in northern
Kenya have seen arapid growth of milk marketing opportunities. What makes this Stuation
intriguing is that among the Gabra, traditiona cultura rules dlocate the respongbility to decide

where to |locate the household to the husband, while the management of milk isthe wife's



domain. As livestock-raisng in the Gabra area requires frequent migration and milk marketing
only takes place in the smal market towns of the Sudy area, the anadlyss of these two decisons
dlows unique ingght into intra- household negotiation over new market opportunities. Simply
put, we investigate how men use their decision-making power on migration to influence their
wife s milk marketing.

Aswewill elaborate below, people in the area describe four possible reactions by
households to the new opportunities presented by the development of milk markets. The first
possibility isthat hushands and wives recognize the market opportunities and make joint
decisons on location and milk marketing to maximize household welfare. We cdl thisthe
cooperative solution. A second possibility isthat husbands take over the milk marketing and
decide individudly regarding location and milk marketing. Thisis a specific case of a
cooperative solution. A third possibility is that husbands continue to make location decisions
without congdering the impact on milk marketing. We cdl thisthe traditiond solution. The
fina posshility isthat husbands view wives use of milk markets with trepidation, as milk
marketing alows wives to expand their control over household milk to control over cash income.
In this case, men may make location decisonsto limit their wife' s ability to market milk. We
cdl this the contested solution. We formaly model these outcomes below and then empirically
investigate the pattern of household decision-making using panel data from Gabra pastord
households.

The outline of this study isasfollows. Section two presents a brief review of the
literature on intra- household decisiorntmaking. Section three describes the nature of pastoral
production in the study area. Section four presents information on the data used in this study.

Section five formdizes the three models of decision-making described above: the cooperative



mode, the traditional model, and the contested modd. In section S, results of empirica
andysis of household decisions are presented. A concluding section discusses the implications

of these findings.

Empirical Literature on Cooperative and Noncooper ative Outcomes

Most of the literature on household decision-making assumes that households act
cooperaively. Although the literature on noncooperative models is expanding, there are il
relatively few empirica examples where the outcome is noncooperative. Many empirical studies
that have examined the issue of whether some measure of bargaining power affects household
decisons Smply assume that the outcome is cooperative.

Much of the intrahousehold literature focuses on whether or not the household can
appropriately be modeled as asingle decison maker or whether the bargaining power of
individuas within the household affects outcomes. For example, using data from Brazil, Thomas
(1993) tests whether the distribution of nonlabor income among household members affects
expenditures and finds that nonlabor income controlled by women is associated with alarger
share of expenditure on human capitd and leisure. Thomas and Chen (1993) find smilar results
for Tawan. In Ghana, Doss (1999) finds that the share of assets owned by women is significant
in explaining household expenditure patterns. Quisumbing and Mduccio (2000) test whether
assets brought to marriage by each spouse have differentid effects on household-leve and
individud-level outcomes in Bangladesh, Ethiopia, Indonesia, and South Africa. The most
conggtent result that they find is that when women control rdaively higher shares of resources,

agreater share of the household budget is spent on education. Other outcomes that have been



explored are hedth and education outcomes for children. All of these examine which cooperative
modd of the household is appropriate.

None of these results rgjects the notion that the outcome is a cooperative one. Thomas
and Chen (1993) explicitly test for Pareto Efficiency in consumption and do not reject it.
Smilarly, Bourguinon, et al. (1993), use data on households in which both adults work full time
and in which there is at most once child and dam that the behavior that they observeis
consistent with a Pareto efficient outcome. Thus, individual preferences and power may affect
the outcomes of household decisions, but the decisions appear to be cooperative outcomes.

Two examples of noncooperative outcomes come from studies that examine production
decisons within the household. Udry (1996) uses detailed agronomic data from Burkina Faso
and finds that crop yidds are differert on plots controlled by men from those controlled by
women within the same household in a given year. He dso finds that households could achieve
higher tota output by redllocating labor and fertilizer from men’s plots to women’s plots. Pareto
efficdency would require that margina productivity for an additiona unit of labor or fertilizer be
the same across dl plots owned by the household. Thus, he regjects a cooperative outcome.

Similarly, Jones (1983) regjected a cooperative outcome in her study of |abor alocation
following the introduction of irrigated rice production in Northern Cameroon. Both men and
women continued to grow sorghum after irrigated rice was introduced, even though the returnsto
labor from rice production were higher. Men and women jointly cultivated the rice fidds,
whereas sorghum plots were individudly cultivated. \WWomen received some compensation for
working on rice plots, but the amount of compensation was contested. Redllocating labor from

sorghum to rice would again have increased total household production.



This example from Cameroon highlights atheme that is found frequently in the literature
— theintroduction of new technologies or opportunities often results in the gains being contested.
Descriptions of these contestations are widespread in the literature on women in development,
but rdatively few instances are explicitly modded and tested. Similar to the example of the
introduction of irrigated rice in Cameroon isthat of the Gambia. Von Braun and Webb (1989)
found that with the introduction of irrigated rice in Cameroon, men took over rice cultivation,
displacing the women who had traditionaly grown rice. In addition, women began growing
cotton and groundnuts, which were traditionally men’'s crops. The introduction of amechanica
maize sheler into a Nigerian village shifted the control of the shelling process from men to
women (Lapido 1991). The men responded by contesting the women’sright to charge for
shdling and eventudly some of the men seized the machine.

Another way that researchers have examined intrahousehold decision making is by
examining risk sharing within households. Two studies suggest that household members do not
fully pool their risk with each other. Dercon and Krishnan (2000) find thet poor southern
householdsin Ethiopia do not engage in complete risk sharing; women in these househol ds bear
the brunt of adverse shocks. They regject the collective modd of the household which imposes
Pareto efficiency on dlocations. Dass (2001) finds that in Ghana shocks to men’s and women's
incomes have different affects on household expenditure patterns. These studies provide support
for theideathat individua household members may be concerned about their own long-term
access to resources and that membership in a household is one way, but not the only way, thet
they seek to ensure this access.

Most of the modelslook at theseissuesin adatic framework. In agtatic framework, it is

chdlenging to think about why households would not reach cooperative outcomes. However, in



the longer term, changing the rdative positions of individuas within the household will affect

the digtribution of resources. Although, a this stage, our modd is etic in the sense that it does
not cover more than one time period, the story for why we see noncooperative outcomes is due to
concern over the potentia long-term changes within households that could result from women

gaining control over income.

GabraPastoral Production

Gabra are nomadic pastoraists living in northern Kenya and southern Ethiopia Gabra
inhabit an extremey arid and variable environment. Mean rainfdl is beow 300mm for most of
the Gabrarangdands. Rainfdl isadso highly variable, with a coefficient of annud variaion of
58 in Chabi. Gabra households share access to their grazing area, and migrate throughout this
areain reaction to changing pasture conditions. Gabra households migrate with their herds of
camds, cattle, goats and sheegp and rely amost entirely on these animals to meet their household
needs.

In Gabra culture, the husband is given the right to decide when and where to move the
household and the household herd.  Such moves can be over extremely long distances.
Traditiondly, upon the husband' s decison to migrate, the housng materials and dl the
household belongings are loaded onto camels and moved to the new location he has selected. It
is the woman’ s responsbility to reconstruct the house when they reach the new location and the
husband’ s responsibility to build new night enclosures for the animas from thorny bushes. They
will remain at this site until the husband decides the time has come to move again.

All thingsingde the hut are under control of the wife. Gabra symbolism isrich with

contrasts between that which isingde the hut (femae) with what is outsde the hut (mde). This



is played out each evening in the ritud surrounding the milking of the herd.  After the animas
return from grazing, they are placed in their night enclosures and milked by a designated milker
(women are not dlowed to milk camels, nor are sexualy active men). The containers full of
milk are then taken to where the husband sits outside the door of the hut. He ingpects the milk,
takes aritua sp, and then passesiit through the door into the hut where his wife receivesit.
When it passes into the hut, it becomes the wife sand it is her respongibility to manageit.
Traditiondly, the management responsibility meant that the wife decided how much to
use for each meal, how much to conserve as fermented milk or ghee, and how much to give awvay
to other households. Increasingly, it means she decides how much of the milk will be marketed
and how much will be consumed by the household. The marketing option has introduced a
change in the nature of the management decison. Marketing dlows the transformation of milk
produced from the herd into cash.  As she will usualy spend this money on goods before
returning to the family in the evening, she is now presented with anew set of decisions over how
to spend thisincome. We use evidence on how men use migration decisons to influence their
wifé smilk sdesto investigate the nature of the intra- household negotiation over granting the

wife this decision-making power.

Description of the Data

This study uses longitudina data gethered in two areas of Marsabit Didtrict, Kenya.
Gabra pastoralists occupy the two areas studied: the Chalbi area and the Dukana area. The
Chalbi areais drier than the Dukana area, but has more water points asit lies dong the lowland
Chabi basn. Marketing is more developed in Chalbi than in Dukana, since Dukanais more

remote and less served by transport; vehicles traveling to Dukana must first past through Chalbi.



The data was gathered using a sampling methodology similar to atransect. Enumerators
walked between the main towns of the study area and interviewed nomadic households they met
aong theway. This gpproach was chosen asthere is no population list of exclusvely nomadic
herders to sample from in the study area.

The questionnaire was retrogpective in nature, recording information for four time
periods per year for each of the years 1993-1997. Within ayear, the four time periods
correspond to the bimodad rainfall pattern of the area: the long rains, the dry season following
these rains, the short rains, and the dry season following these rains. Each period is roughly
three monthsin length.

Respondents were asked to report the following variables for each time period: ages of
household members; household size; starting period household herd size and species
composition; average milk production from the herd per day? and total milk sales per period; and
other sources of household income. Household size was converted into an adult equivaent scae
following the method outlined by Martin (1985). Variables recording herd size are converted to
total livestock units (TLU), following the method of Schwartz et d (1991).% The results appear
to be reliable, both in terms of respondents ability to provide answers and in terms of the internal
coherence of the results.

Variables exogenous to the household are aso recorded in the data set. Four variables
are used to record rainfal characterigtics of a given time period; one measures tota rainfdl inthe
current three-month period plus the last three-month period, a second measures the percent of
thistotd that fell in the current three month period, and the fina two are dummy variables that

record whether the period in question isarainy season. A variable records the tons of food aid



delivered to the towns of the study areain a given time period.> Table 1 presents summary
datistics of variables used in later regressions.

Milk marketing is rdatively new in the Gabraarea. It began to appear in the late 1960's,
as towns began to grow inthe Gabraarea. Now, milk marketing iswidespread. In the Chalbi
sample, 67% of the 39 surveyed households sold milk at some time between 1993 and 1997. In
Dukana, 86% of the 49 surveyed households were involved in milk marketing over the same
period. Milk sales accounted for 11% of household cash income on average in Chabi and 14%
in Dukana. In contragt, livestock saes provide the mgority of household cash income; 73% in

Chalbi and 67% in Dukana.

M odels of Household Decision Making

Three different models of household decison making are presented. In each, the
household decides where to locate and how much milk to sell.®
A) Cooperative Decison Making

In this mode, the household decides on the distance to settle from town and the milk
sdeslevd in acooperative manner. Here, we modd it asajoint decision by the husband and
wife. If ingead, the husband took over the milk marketing and made both distance and sdes
decisions himsdif, the outcome would still be a cooperative one’. The outcome maximizesthe
joint household utility function. For both the husband and wife, define alogarithmic utility
function. Utility isan increesing and concave function of consumption. Tota household utility
is obtained by summing the utility of the husband and the wife. Therefore totad household utility

is defined by

U(c)=aln(c") +(1- a)In(c") (1



where h represents the husband, w represents the wife, and a represents the weights for the

individua consumption in the utility function. Consumption (c) includes milk consumed by the

household members, goods purchased with the income from milk sold, and goods purchased

from the sde of livestock. Assume that decisons over the sde of livestock occur prior to

decisons over household location and milk sdes, so that the herd contribution to consumption is

fixed a hc when the location and milk sales decisions are made® Tota milk production ism,

milk sales occur a price p,® and milk sales are represented by s. Consumption can be represented

c=hct(m s)+sxp 2

The distance from town to the household location is represented by d. Milk markets are

located intowns. Therefore, the [abor effort involved with marketing milk is an increasing

function of milk sales and distance from town. Assume the labor cost of milk marketing can be
represented by amultiplicative specification W, >8>d , where w, represents a parametric weight
on milk marketing labor.

Towns aso are the centers of amenities, such as health centers, schools, news and
communication centers, public security, and markets for consumption goods. Therefore, settling
further from town provides disutility by reducing household members' ability to access these
amenities. However, as other herders aso desire to be near town to take advantage of these
amenities, labor effort for herding increases the closer one settles to town. Represent these two
countervailing influences by

-W2>d-W>§iQ 3

P édg
wherew, and w3 again represent parametric weights on distance.
The household thus solves the following problem.
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Max In(hc + (m- ) +sxp)" +In(hc + (m- s)+s><p)W-wlsd-wzd-ws>§a1‘9 (4
Q2

s,d

The solution of this problem provides the following conditions:

1

e w 02
d=§ T ©®)
Wy +W; Sy
&2 0e&emo a&h 0
s= I I I ©)
§W1>déf ép' 1y gp- 1y

Thus, in the cooperative mode, the two decisions are made s multaneoudy and each
depends on the other. Households choose the distance from town as a decreasing function of

milk sales. Households choose milk sales as a decreasing function of distance.

B) The Traditiona Moddl.

In this model, we assume that the husband makes the location decision without
consdering how thisinfluences milk sdes. In this case, a husband acts and the wifereacts. The
husband is Htill operating under the traditiond culturd rules, and has not yet introduced milk
marketing as a srategic congderation in hisdecison. Assume he views the proceeds of milk
marketing as hiswife' s concern and does not consume the products purchased from milk sdes.
He decides where to locate the herd based on his own consderations and leavesiit to hiswife to
adjust her milk marketing accordingly. The husband decides the distance from town varigble by

solving the problem
Max In (hc+(m- 9)"- w,d - w, %%9 (7
d ed g

while his wife takes the distance as given and solves:

Max In (hc+(m- s)+sxp)” - w, xsxd - w,d 8
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The solutions to this problem are

1

g= a8 ©)

W g

S:ae 1 6 &m 6 &h
§W1>d!+25 gp- 13 gp-l

I-I-O:

(10)

Q

In this case, distance is determined independently of milk sdles and the milk sdes

decison is adecreasing function of distance.

C) The Contested Moddl.

In thismodd asin modd (B) we assume that women control the income from milk sales
and that the proceeds from milk sales do not enter the husband’ s consumption. In contrast to
mode (B), the husband has now understood that the introduction of milk marketing has created a
new decison-making context. In this Stuation, the husband has redlized that his power asfirs
mover alows him some leverage to manipulate hiswife' s milk sales. X° Asthe milk saleslead to
lessmilk for him to consume, it isin hisinterest to reduce the wifée' sincentive to sdll.

Men thus again solve the following problem:
Max In (hc+(m- 9)" - w, xd - w B2 (11)
d édg
while the wife is faced with the problem:
Max In (hc+(m- s)+sxp)” - w, xsxd- w, d (12)

Solving recursively, we arrive a the first order condition for the wife from (12) above.

Subdtituting this into the husband’ s decison problem and maximizing gives us the following.

12
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Solving this problem gives us the following condition:

1

d =G, +w, w, (o +m- ') 162 (14)

where, asin (10):

S = 1 oaemoaehco
§W1>dﬂ ép 15 gp 15

(15)

In this case, diganceis an increase function of milk sales, and the milk sdlesdecisonisa
decreasing function of distance.

The comparison of the three modes is summarized as follows:

Cooperative Traditiona Contested
Digance Varidble Decreasingins Not afunctionof s | Increesngins
Milk SdesVarigble Decreasngind Decreasngind Decreasingind

We expect the milk sdes varigble to be dways decreasing in distance. The distinction
between the three model s depends on the sign and the significance of the milk sales parameter in
the equation for distance. These results provide the foundation for the empirica estimations that

follow.

Empirical Analyss

In this section, we use observed values for the distance a household settles from town ina
given period and the tota amount of milk sold in the period to investigate the reaionship
between these decisons. Dencting the distance from town decision by d, the milk sdles decision
by s, gand b as parameters to be estimated, X as matrices of exogenous variables, and u as

underlying disturbance terms, the following two equation system is defined:

13



d=g,>s+Db, X, +u,
Szgdxd-'-bsxs +us (16)
Uy U, ~BVN(si,s2,r)

Given our andyss above, the parameter of interest isthe Sgn and significance of g, in

the distance equation. If estimation revedsit to be negative and sgnificant, thisresult is
conggtent with the cooperative mode. If it is not Sgnificant, the result is consstent with the
traditiond modd. Findly, if wefind it to be postive and sSgnificant, this provides aresut
congstent with the contested modd!.

Three issues emerge when attempting to estimate this system of equations. Firgt, both
dependent variables are by construction non-negeative and censored at zero. Distance from town
equals zero for 7% of observations in Chabi and 3% in Dukana. In addition, no milk was sold
for 72% of observationsin Chalbi and 82% in Dukana™* Failure to take account of the censored
nature of dependent variables results in inconsstent parameter estimates. As the equations are
specified as a sysem, the methodology used is full information maximum likelihood estimation
of a bivariate tobit sysem (Maddala 1983).

A second issue arises due to the longitudinad nature of the data. It is possible that there
are underlying household specific characterigtics that influence livestock transfer behavior. If
not controlled for, the presence of such characteristics will lead parameter estimates to be
incongstent (Hsa0 1986). The response used to address this issue was to include atime
invariant household specific effect by creating a matrix recording the means of household
gpecific variables for al time periods observed. The unobserved household specific effect is
assumed to be afunction of these household specific means.

A third issue isthe possibility that milk production is endogenoudy determined. In other

words, if milk production is afunction of distance, and milk production increases the further one

14



is from town, we could misinterpret a husband’ s decision to move away from town in order to
increase milk production as evidence supporting the contested model. We take two stepsto
addressthisissue. First, we present the results of a fixed effects estimation of milk production.
These results (see Table 2) indicate that the distance a household settles from town has no
ggnificant impact on milk production. Second, we present results of estimations of equation
(16) with and without milk production included as a regressor.

Edtimations are conducted separately for the Chalbi and the Dukana data. As both the
land and the market associated with these two towns differ, there may be parametric differences
in the decision processes. Table 3 presents results of Smultaneous tobit estimation of milk sales
and distance from town decisons for the Chalbi sample and the Dukana sample.

The results show dearly that the coefficient on milk salesin the distance estimation is
positive and significant, thereby supporting the contested model of the household. As expected,
the coefficient on distance in the milk sdes estimations are negative and sgnificant. Asdistance
increases, milk sales decrease. There is dmost no difference between the two specifications for
esch sample; the modd isrobust to theincluson or excluson of milk production. In Dukana,
milk production affects milk sales, but thisis not the case in Chdbi. In neither sample does milk
production affect distance. The herd Sze varigbles are not Satigticaly sgnificant in the
esimation of ether location or milk sdes decisons. Age of the oldest members of the household
does affect these decisons. There is some evidence of seasondity in both distance from town
and milk sales based on the seasond dummies. In Dukana, food aid deliveries decrease the
distance from town and increase milk sdes. Food aid is usualy delivered to the towns and thus

they provide an incentive for people to locate closer to town.
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Conclusion

The results are consistent with a contested model of household decison-making. Men
appear to be making decisons about the distance from town in order to limit women's ability to
market milk. Thisresult is congstent with the notion that men resist the ability of their wivesto
obtain independent sources of income. While women gain the benefits of milk marketing, men
are rdluctant to facilitate this.

Is this contestation a good thing or abad thing for overall household welfare? We do not
have the data to adequatdly addressthisissue in this context. Since most studies indicate that
income in women's control is more likely than men’sincome to be spent on goods for children'?,
it may be that children’s wefare would increase if women earned income from milk sales. On
the other hand, by selling milk, women are d o reducing the amount of milk available to the
household. Thus, theimpact on children is ambiguous. We leave as atopic for further study who
is“right” in this case; husbands who argue milk marketing has a negative impact on household
utility or wives who argue it has a positive impact on household utility.

What we can say isthat husbands and wives are in aprocess of adjusting to the new
opportunity brought about by milk marketing in thisarea. Our evidence suggests the most
appropriate way to understand the processis one of contetation. Husbands are using their
traditiond right to decide migration patterns to influence wives sales decisons. Wives are
assarting that their traditiond right over milk management extends to this new setting. This
finding suggests that the introduction of market opportunities for goods that are traditionaly

home consumed may meet with resistance within the household.

16



Table 1. Descriptive Statistics

Vaiadle Chalbi Chabi Dukana Dukana
Mean Standard Mean Standard
Deviation Deviation
Distance --base camp to town (hours 5.13 4.78 8.27 8.22
walk)
Milk Saes (liters per period * 20 408.47 843.57 29.27 70.05
shillings per liter)?
Milk Production (liters per day) 5.33 4.67 3.71 2.19
Herd szein TLU 43.27 32.70 18.66 6.84
Herd szein TLU / Adult Equivaent 9.07 514 4.68 1.77
Household Sizein Adult Equivalents 5.09 212 4.14 0.99
Percent at satellite camp (of [abor force 33.88 31.89 24.15 30.56
for Chalbi, of herd for Dukana)
Rainfal in mm over pagt Sx months 58.39 42.09 65.53 47.57
Long Rains Dummy 0.27 0.45 0.25 0.43
Short Rains Dummy 0.24 0.43 0.25 0.43
Food aid deliveriesin tons per period 72.37 88.97 65.22 85.74
Age of oldest mae in household 47.12 14.33 53.12 12.09
Age of oldest femde in household 37.19 13.48 36.50 10.04
Number of Observations 707 980
Number of Households 39 49

& Note that the price of milk was constant at 20 shillings per liter over the entire period.
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Table 2. Fixed Effects Esimation of Milk Production Function

Chahi Dukana
Fixed Effects Fixed Effects
Herd Szein TLU 0.0767 *** 0.1653 ***
(0.0137) (0.0403)
Herd Sizein TLU? (x 10°%) -0.0052 0.0549
(0.0044) (0.0820)
Digtance in hours from town 0.0102 -0.0462
(0.0440) (0.0289)
Distance in hours from town? -0.0001 0.0016 *
(0.0013) (0.0008)
Percent of herd at satellite camp 0.2092 -0.1102
(0.7295) (0.3081)
Rainfdl in pest Sx months 0.0169 *** 0.0042
(0.0059) (0.0036)
Rainfal in past six months® (x 10°2) -0.0059 0.0010
(0.0036) (0.0019)
Long rains dummy 1.3419 *** 2.3547 ***
(0.2272) (0.1412)
Short rains dummy 0.5048 ** 1.3754 ***
(0.2024) (0.1309)
Timetrend
(1993 long rains =1, ... 1997 2" dry 0.2366 *** 0.1603 ***
season =20) (0.0893) (0.0503)
Period? -0.0149 *** -0.0086 ***
(0.0045) (0.0025)
Congtant -1.6380 *** -1.6233 ***
(0.3907) (0.2540)
Herd sgnlflwnce C(22) 176.0 *** 103.5 ***
Distance sgnificancec 43 0.1
R? .38 28
Number of observations 687 980

* indicates Sgnificance a the .10 levd, ** at the .05 levd, *** at the .01 leve

19



Table3. FIML Simultaneous Tobit Resultsfor Distance from Town and Milk Sales

Chalbi Dukana
Distance Distance Distance Distance
from Town Milk Sales from Town Milk Sales from Town Milk Sales from Town Milk Sales
3.2671*** 3.2635 *** 3.4664 *** 2.9925 ***
Milk Sales (0.2451) - (0.2486) - (0.6004) - (0.7039) -
Distance from -1.4153 *** -1.4169 *** -0.1200 *** -0.1107 ***
Town - (0.3518) - (0.3644) - (0.0334) - (0.0310)
Constant -4.8563 *  -12.9083*** -4,7578 ** -12.856 ***  11.9521 ** -12.0676*** 11.4082 * -9.5236 **
(2.7869) (4.3405) (1.9430)  (4.0122) (5.5419)  (2.1667) (6.3416) (4.3670)
Last period 0.6090 *** 0.6157 *** 0.6327 *** 0.6284 ***
distance (0.0443) - (0.0448) - (0.0284) - (0.0280) -
Herd size per adult 0.2846 0.4224 0.4894 0.1457 1.7354 5.9065 3.1908 2.9725
equivalent (1.9809)  (2.1897) (1.0582)  (0.6821) (13.1165)  (4.2797) (10.6818) (3.4564)
Herd size per adult 0.2971 -3.1441 -0.4768 -2.4536 -5.4087 -2.6967 -6.1436 -2.2034
equivalent? (2.6590)  (7.9263) (3.5015)  (3.4069) (9.4313)  (3.4248) (8.4033) (3.0587)
-0.9060 -2.6834 -0.9854 -2.4377 -1.3279 *** 0.7942 *** -1.2674 ** 0.7894 ***
Food aid deliveries ~ (6.3676)  (3.3505) (2.2560)  (3.0283) (0.4693)  (0.2994) (0.5639) (0.3026)
Rainfall in past six 0.3634 -0.3040 0.3954 -0.3027 0.7467 0.1939 0.7005 0.2806
months (0.8211)  (0.7820) (0.5985)  (0.7377) (0.6770)  (0.3731) (1.1648) (0.3562)
-0.8170 1.0904 * -0.7481 0.9431 -3.5538 *** 3.9179 ***  -3.0437 *** 2.8221 ***
Longraindummy  (0.5435)  (0.6351) (0.5523)  (0.6726) (0.7452)  (0.5082) (1.0810) (0.4479)
1.2845 ** 0.2580 1.3254 *** 0.2162 -1.7961 *** 3.6504 *** -1.4757 ** 3.0060 ***
Short rainsdummy ~ (0.5789)  (0.6855) (0.5130)  (0.6474) (0.6837)  (0.5056) (0.6976) (0.4494)
2.1030 1.9742 -1.5270 *** -1.4576 ***
Ageof oldest mae  (5.7519) - (1.2497) - (0.3865) - (0.4932) -
Age of oldest -2.0669 *** -2.0049 ** 3.1793 * 3.0999 *
mal&? (0.7791) - (0.8004) - (1.7527) - (1.8445) -
Age of oldest 4.0646 ** 4,1662 ** 0.7507 *** 0.6170 ***
female - (1.6562) - (1.6582) - (0.1903) - (0.2207)
Age of oldest -3.6750 ** -3.7324 ** -2.8428 *** -2.2026 *
female? - (1.4843) - (1.4736) - (0.9086) - (1.2005)
Milk productionin -0.6617 1.0750 -0.9700 4.0863 ***
period - - (0.6220)  (1.4206) - - (2.2421) (0.7476)
5.2123 *** 4.4045 *** 5.2085 *** 4,3643 *** 7.8964 *** 24949 *** 7.7928 *** 2.2913 ***
s (0.1881)  (0.7715) (0.1891) (0.7934) (0.2284)  (0.2462) (0.2313) (0.2196)
-11.2715 *** -10.8340 *** -6.7540 *** -5.0950 ***
s12 (2.0918) (2.1315) (1.8373) (1.9797)
Herd sizejoint sig.
2
(2 0.44 0.35 0.33 0.52 3.32 468 * 1.58 0.78
Agejoint sig.
2
(2 7.10 **  6.34 ** 6.29 **  6.61 ** 15.70 *** 18.33 *** 8.75 ** 7.82 **
Fixed effect joint
: 2
Sg. C(4) 15.24 *** 13,71 *** 16.25 *** 13,73 *** 17.27 *** 11,11 ** 14.27 *** 9.52 **
Betasig. C 2
g 553.15 *** 17.51 561.58 *** 19.43 1553.75 *** 78.37 *** 1589.17 ***  B2.47 ***
Equation Joint
L2
sg.C 561.39 *** 569.16 *** 1637.32*** 1680.82 ***

* indicates significance at the .10 level, ** at the .05 level, *** at the .01 levR
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Notes

! In this paper, we do not try to distinguish among the different types of cooperative outcomes.
Much of the intrahousehold literature has focused on determining which cooperative outcome
results, based on bargaining power or other factors. Here we are interested in whether or not the
outcome is a cooperative one.

2 Thisisthe milk produced for human consumption. Traditiondly, haf the udder of amilking
animd istaken for human consumption and the other half isleft for young stock to suckle.

% The adult equivaent weighting scheme used in this study assigns avaue of oneto individuds
of both sexes older than 15, avdue of .6 to individuas 6-14 years old, avalue of .3 to children
ages 2-5, avdue of .1 for children under 2.

* One livestock unit = 10 sheep or goats = 1 head of catle= 0.7 cames. Thisdiffersdightly
from the schemein Schwartz et d. asthey weigh 11 goats equa to one TLU. Asthetota
number of sheep and goats is the variable recorded in the data set, the composite messure of
smallstock isassgned aweight of 1 anima = 0.1 TLU.

® Therainfdl and food aid records were provided by the Catholic mission in North Horr and the
AIC misson in Kdacha

® While the focus of this paper is the dynamic process of cultural adaptation to market
development, we develop our argument through models of different states of this process as
separate datic modd s rather than through use of a unified dynamic modd. This keeps the model
as smple as possible while illuminating our main points. We leave as a future extention the
connection of these different phases in a unified dynamic modd.

" Within the cooperative models, the outcomes would differ depending on the weights assigned
to each person’s utility. But changing the weights would not affect the sign on the distance
variable, which is our concern in this paper.

8 Thisdlows us to focus attention on the static agpect of the distance and milk sales decision.
Livestock sdes introduce a dynamic eement to the mode that we chose to ignore at this tagein
theinterest of amplicity.

® The price of milk was constant over the study period at a price of 20 shillings per liter.

10 Wives advance the story that milk saleswill enhance household welfare overal, asthey
provide food and clothing for themsdves and the children with this income, leaving the husband
to consume the milk-based diet that he expects. In this case, assume the children’swelfareis
subsumed under the wife' s utility. Milk salesin this case expand the household' s budget
congtraint due to the advantageous caloric terms of trade, thus expanding overdl household
welfare, while not detracting from the husband' s utility. Husbands, dternatively, argue that
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when women gain control over income they will adversdy impact the household budget asthey
will spend the proceeds of milk sales on town based boyfriends thus depriving the household of
both milk and income from milk saes. In this case, assume the children’s wdfare is subsumed

under the husband' s utility. While the former story is perhaps more credible than the latter, it
remains an areafor further research.

11 Note that athough most of the households sold milk during at least one of the periods of the
survey, most of these households aso had periods where they sold no milk.

12 See for example, Hoddinott and Haddad (1995), Doss (1999), Thomas (1993).
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