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Oxford Economic Papers 46 (1994), 459-476 

A MODEL OF MIGRATION AND 
REMITTANCES APPLIED TO WESTERN KENYA 

By JOHN HODDINOTT 
Lady Margaret Hall, Oxford, OX2 6QA 

Centre for the Study of African Economies, Institute of Economics and 
Statistics, Oxford OX! 3UL 

1. Introduction 

ECONOMIc explanations of migration give primacy to Ravenstein's (1885, 1889) 
sixth law, that individuals move in order to 'better' themselves. This is captured 
theoretically, as in Todaro's (1969) model, by assuming that migration is the 
outcome of individual utility maximisation. However, Connell et al. (1976) have 
argued that a decision to migrate is rarely made by one person alone. Other 
household members also play a role. Low (1986), Rempel (1981), and Stark 
and Levhari (1982) incorporate this aspect by assuming that migration is a 
consequence of household utility maximisation. But this too is an oversimpli- 
fication as it omits the role the prospective migrant plays in the decision-making 
process. Nor is it clear how the costs and benefits of migration are shared. 

One important benefit is remittances, flows of goods and money from the 
migrant to the rural household. Work by Stark (1980, 1991) has been 
particularly influential in drawing attention to these. However, existing econo- 
metric studies of remittances, such as Banerjee (1984), Johnston and Whitelaw 
(1974), Lucas and Stark (1985), Rempel and Lobdell (1978), and Stark and 
Lucas (1988), do not account for the fact that migrants are a non-random 
sub-sample of the rural population. Their failure to control for selectivity bias 
makes interpretation of their regression results problematic. Moreover, there is 
a need to strengthen the theoretical links between migration and remittances. 

This paper seeks to rectify these weaknesses. Migration is modeled as the 
outcome of joint utility maximisation by the prospective migrant and other 
household members. This approach encompasses the Todaro and household 
models as special cases of a more general model. It provides a theoretical 
rationale for the inclusion of a richer set of explanatory variables in an economic 
model of migration. It also permits derivation of a remittance function. The 
economic specification of the determinants of remittances accounts for migrant 
selectivity. 

The paper is organised in the following fashion. Section 2 outlines the 
theoretical model. Section 3 examines the determinants of migration, drawing 
on data collected by the author in Karateng East Sub-location, Kenya. The 
results indicate that both individual and household characteristics influence the 
decision to migrate. In Section 4, analysis is extended to migrants' remittances. 
Evidence presented here suggests that the level of remittances is influenced by 
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460 A MODEL OF MIGRATION AND REMITTANCES 

parents' ability to reward good behaviour through the promise of bequests. 
Concluding notes complete the paper.' 

2. A model of migration 

There are two agents in this model, the prospective migrant and his parents. 
Both derive utility solely from their own consumption of goods and leisure. It 
is assumed that they agree to maximise a joint utility function defined over two 
states: where the prospective migrant migrates and where he remains in the 
rural area. This agreement, or 'migration contract', specifies how the costs and 
benefits of migration are to be shared. (Also see Lucas and Stark 1985; Stark 
and Bloom 1985; and Stark and Lucas 1988.) This can be regarded as part of 
a longer-term agreement between the prospective migrant and his parents. It 
is assumed that both parties always prefer maximising a joint utility function 
to 'going on their own'. 

This last assumption, while restrictive, is appropriate in this context for three 
reasons. Agreement yields substantial benefits to both parties. It gives farming 
households access to a source of income uncorrelated with agriculture, a feature 
particularly useful in areas where crop income fluctuates. It also permits 
them to overcome imperfections in rural capital markets (Stark 1980; Cain 
1981; and Collier and Lal 1984, 1986). The migrant gains from financial and 
psychic household support while he establishes himself in an urban area and 
during his job search. The household provides a form of unemployment and 
old age insurance by allowing the migrant to return should he fail to find work 
or is laid off or wishes to retire. In addition, the migrant may have assets such 
as cattle or land in the rural area that he wishes to be safeguarded in his absence. 
These mutual benefits are one means by which this arrangement is made 
incentive compatible. Secondly, there exist substantial costs associated with 
disagreement. Consider the case where the son wishes to migrate but his parents 
wish him to remain. If he migrates (a 'running away from home scenario'), he 
may be denied financial assistance for his transportation and re-location 
expenses. Relatives in urban areas may be unwilling to assist him in obtaining 
work. Social approbation and reduced inheritance may result from leaving 
without parental permission. In addition, migration contracts could be seen as 
part of a social norm in which parents have a claim on the resources of their 
offspring. Even if a son can escape 'punishment' by his parents for breaking this 
norm, the fear that he might weaken the claim he can make on his own children 
would induce him to maintain the migration contract. A running away from 
home scenario is not advantageous to the parents as they lose access to both 
the son's labour and the remittances he might send. Finally, monitoring an 
agreement is less problematic because the contracting parties, being members 

1 As the literature on migration is voluminous, no attempt is made to summarise it here. Useful 
reviews are found in Connell et al. (1976), Todaro (1976, 1980), Mazumdar (1987), Williamson 
(1988), and Bhattacharya (1993). 
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J. HODDINOTT 461 

of the same family, will have more information on the diligence and trust- 
worthiness of each other. Mutual benefits, credible threats, and monitoring all 
serve to make the migration contract incentive compatible. 

Additional support for this assumption comes from survey data for Karateng. 
Of those who had been away for a least a year, 86.8% had remitted money or 
goods and 84.9% had visited their parents at least once in the previous 12 
months. Only 6.6% had neither remitted nor visited. However, 54% of migrants 
remitted minimal amounts, less than 250 Kenyan shillings (Ksh), whereas a 
minority (10.7%) sent more than 2,000 Ksh home in the same period. These 
data suggest that though there are few prodigal sons, parental returns to 
migration differ widely across households. This aspect is incorporated by 
assuming that there exists some benchmark, or minimum remittance level, that 
all migrants are expected to provide. Parents can encourage transfers above 
this level by offering a 'reward' to be given as a bequest.2 This bequest takes 
the form of land, the principal inheritable asset in western Kenya. 

It is also assumed that there are no other relevant agents in the model. Where 
the prospective migrant is married, there may be considerations relating to the 
negotiations he undertakes with his spouse but these are not dealt with here. 
Their omission does not imply that they are unimportant. Rather, doing so 
provides a means of simplifying the discussion and allowing a stronger focus 
on the intergenerational angle. Finally, analysis is restricted to male migration. 
Data from the survey area indicates that the overwhelming majority of 
daughters migrate upon marriage or to attend school. These considerations, 
which are beyond the intended scope of this model, are addressed in Rosenzweig 
and Stark (1989). 

Formal presentation of the model begins with consideration of the son's (s) 
and parent's (p) utility functions. These are assumed to be strictly quasi- 
concave, and defined over two goods, a composite commodity (z) and leisure 
(1), and two states, the son migrates (m) or remains in the rural area (h) 

Uk = UL(4, lk) (1) 

where j = s, p; and k = m, h. 
Sons and parents agree to maximise a utility function taking the following 

form 
N = [Us - Us1s. [UP, _ uy (2) 

where ocs is the weight attached to the son's utility; ocp is the weight attached 
to parent's utility; and cs + cxp = 1. 

As a migrant, the son's full income budget constraint is 
'Ts |nPsw 'i ..S I n -Zs + RsP + r.. - RsP* ... 3)~ z2 

2 Bernheim et al. (1985) provide a full explanation of how such reward functions can operate. 
Note that parents may be motivated by altruism in their dealings with their offspring. However, 
this does not imply that they will not attempt to influence the behaviour of their offsping. Bernheim 
it al. (1985) and Hoddinott (1992b) discuss this in more detail. 
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462 A MODEL OF MIGRATION AND REMITTANCES 

where TS is total time available to the prospective migrant; RPS is the value of 
transfers he receives from his parents as a migrant; P is a price index of goods 
consumed by the prospective migrant (and also by his parents);3 R'P i s 
the value of transfers he makes to his parents as a migrant; r,n is the reward 
function, where the reward the future bequest is based on the difference 
between actual (R'P) and benchmark remittances (RP*); and w,n is his wage as a 
migrant, itself a function of his age, education and other earning's characteristics. 

If he does not migrate, the son's full income budget constraint is 

wh TS + RPS = wv 1, + P4 z' + R'P + r,(RsP - RsP*) (4) 

where wI, is the (implicit) return of the migrant's labour to the migrant should 
he remain in the sub-location. It is assumed that this is a function of the amount 
of land the prospective migrant receives from his parents, LPS.4 Hence, 
WI, = w,_(LPs); Rs is the value of transfers the prospective migrant receives from 
his parents should he remain in the sub-location; RsP is the value of transfers 
the parents receive from the prospective migrant should he not migrate; and r,, 
is the reward function, where the reward the future bequest is based on the 
difference between actual (Rsp) and benchmark transfers should the son not 
migrate (RsP*). 

The parental full income constraint when the son migrates is 

w TP + RsP + OT = wp P + P PzP + RPs + r,,(RsP-R RsP*) (5) 

where OT is the net value of transfers made by other household members to 
the parents; TP is total time available to the parents; and wp is the (implicit) 
return to the parents' labour. This is a function of land they currently own, 
Wp= wp(LP). 

Similarly, the parental full income constraint when the son does not migrate is 

W ,TP + RV, + OT= wp ls, + P4-zP + RhS + r,,(RsP - RsP*) (6) 

The joint utility function (2) is maximised subject to a 'full household' 
(migrant and parent) full income constraint. Parent-to-son and son-to-parent 
transfers, and the reward for transfers above the benchmark level, are omitted 

It is assumed that prices in both urban and rural areas are the same. Relaxing this assumption 
does not alter the results of the model. 

4 Two features should be noted here. This assumption would be incorrect if prospective migrants 
were acquiring land through purchases or leasing. However, in this area, few appear to have 
obtained land in addition to that received from their parents. Secondly, a referee suggested that 
good agricultural workers are given more land while potentially good employees are encouraged 
to migrate. This plausible argument suggests that migration and inter- vivo transfers of land are 
jointly determined; in other words, LPS is endogenous. However, the following considerations 
militate against this view. If it is correct, only non-migrants should be given land. Yet, 30.2;," of 
migrants have received land and more than half of the non-migrants have not received land. Further, 
no individuals in the sample aged less than 30 had received land, even though many were 
non-migrants. Finally, only 2.6",/ of unmarried men had been given land, whereas 54.7', of married 
men had received land from their parents. Acceptance of the argument that land transfers are 
endogenous in this model implies that only married men, 30 years of age or older, are good 
agricultural workers. This appears implausible. 
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J. HODDINOTT 463 

as these drop out when the two constraints are combined. The migrant element 
of the constraint is 

W, (1n, + 1st) + W,,'(n,7 + ls) = Win ls, + W*,l1 + P*zs 

where ni,, is the prospective migrant's supply of labour if he does not migrate; 
nit is the prospective migrant's supply of labour as a migrant; and zs is his 
consumption of a composite commodity (zs = z4 + zs,). 

The parental element of the constraint is 

wp, TP + OT= wp IP + p zP (8) 

where 1P is the consumption of leisure by his parents (1P = lP + lP); and zP is 
parental consumption of a composite commodity (zP = zP + zP). 

Combining (7) and (8) gives the household full income constraint 

wp TP + OT + vv,,, (n7,, + 1~,) + XV, (I,, + IS) 

-w4 7'P +P zP + wil s + W,l?Pz + p Zs (9) 

Maximising (2) subject to (9) generates a set of demand functions for leisure 
and goods for both the prospective migrant and his parents. Since 1I,, + f1, = 
Ts - - lis- , these can be rewritten as the prospective migrant's supply of 
labour as a migrant and a non-migrant 

sill = 7(P, Wil, an1a, Ivwp, OT) (10) 

n,, = n(P, x1vM, wI , Wp, OT) ( 11) 
Here, the number of hours individuals worked either outside the sub-location 

or as a rural resident were not observed. Data are available only on the decision 
to migrate. (The possibility of someone working in a nearby town while living 
in the survey area is excluded as there were few cases of this.) Consequently, 
the following restrictions are imposed 

17 III, 7o C E 0, I} 

71tl = I if the individual is a migrant; 
= 0 otherwise; 

III, = I if the individual remains in the village; 
= 0 otherwise; and 

71i1 + 7III = I 

Combining (10) and ( 11) and assuming P is the same in rural and urban areas 
leaves 

M = i7(w,,, v19, Vap, OT) (12) 

where M = 1 if iiin = I (the prospective migrant migrates); and M = 0 if iin, = 
(the prospective migrant remains in the sub-location). 

A particularly appealing feature of this approach is that the Todaro and 
household models can be treated as special cases. Recall that 0 < cs < I and 
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464 A MODEL OF MIGRATION AND REMITTANCES 

0 < cp < 1 and that the Y's indicate how the gains from the migration decision 
are to be weighted. Where cs = 0 and csp = 1, the maximand is the parental 
(or household) utility function, as in the models outlined by Low (1986), Rempel 
(1981), and others. Where cs = 1 and cp = 0, the maximand is the prospective 
migrant's utility function, as in Todaro's (1969) model. 

Note that the budget constraint sons (eq. (3)) can be written as 

Ztn = (p) {Wm -(TP - 
l) + RPS - [r,,(RsP-RsP*) + RsP]} (13) in P { in- "n inRS Ri'+mf 13 

Conditional on being a migrant, the son chooses the amount of leisure he 
consumes and his level of transfers (which in turn determines the value of goods 
he can consume). Accordingly, we can differentiate the following Lagrangian 
with respect to RPS and ls . Suppressing the m subscripts and the s superscripts, 
this is 
Y = U[z(l, RSP), 1]- {(1/P) [w (T- 1) + RPS - [r(RsP - RSP*) + RSP]] - Z} 

(14) 
This yields the following first order conditions5 

OY/01 = U1 + A{(w/P) = 0 (1 5a) 

Y/1/RsP = URSP -Xr' (1/P) = 0 (15b) 

OYIO2 = (1/P) [w (T- 1) + RPS - [r(RSP - RSP*) + RSP]- z = 0 (15c) 

where U1, URSP are the partial derivatives of the utility function with respect to 
leisure and remittances respectively; and r' is the partial derivative of net 
rewards [r(RsP - RSP*) + RSP] with respect to RSP. 

Note that (15a) can be rearranged to obtain A = -(P/w) U1. Substituting 
this into (15b) gives 

URSP + (P/w) U, r' (1/P) = 0 
which yields 

URSP/U = -r'/w (16) 
Equation (16) has a useful intuitive interpretation. The left-hand side gives 

the marginal rate of substitution between higher remittances (which implies a 
reduction in current consumption and hence, current utility) and consumption 
of leisure. This equals the ratio of the partial derivative of the reward function 
(the marginal benefit of higher remittances) to the wage rate. Equation (16) can 
be used to derive the determinants of migrants' remittance and demand for 
leisure as a function of the reward for remittances above the benchmark level 
and the wage rate 

RSP = R(r, w) (17) 
and 

/ r= l(rw) (18) 
Note that as the size of the reward increases, migrants have an incentive to 

increase their remittances. Hence, 8RSP/8r > 0. 

5Second order conditions are satisfied by the strict quasi-concavity of the utility function. 
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J. HODDINOTT 465 

3. Estimating the migration model 

3.1. Data and estimation issues 

The model developed in Section 2 yielded the following migration equation 

M = m(wVm, Wh, wp, OT) (19) 

In the data available here, Wh, wp, and OT are not observed and information 
on Will is available only of migrants. However, recall that wm is a function of the 
prospective migrant's age and education,6 Wh is a function of LPS, and that wp is 
a function of LP. These variables are observed. It can also be assumed that net 
transfers from other family members (O T) reflect the demographic composition 
of the parental household. For example, net transfers are likely to flow from 
parents to children in households with many dependants. Households with 
many migrants might anticipate net transfers to be positive. Hence, OT is a 
function of household demographic characteristics (HHDC). Equation (12) can 
thus be re-written in reduced form as 

M = rn(age, education, LPS, LP, HHDC) (20) 

The data are drawn from a household survey conducted by the author in 
Karateng East sub-location between January and June 1988. (Hoddinott, 1989, 
contains a description of the survey.) Karateng is a rural area located approxi- 
mately 370 km west north-west of Nairobi. There are several advantages in 
using a rural based survey in a study of migration. Studies based on urban 
samples tend to obtain detailed information on migrants but virtually nothing 
on non-migrants. Not only does this limit the scope of analysis, but it may also 
introduce biases in econometric work. A second source of data on migration 
has been national censuses. However, analysis of these has tended to use crude 
proxies for variables such as expected earnings and land holdings. Finally, as 
the sample has been drawn from a single geographical area, the effects of 
community level factors such as distance to urban centres, ethnicity, amenities 
and land distribution are controlled for. Consequently, attention can be focused 
solely on individual and household characteristics. The disadvantage of a rural 
based survey is that detailed data on migrants may be unavailable or incorrect. 
To compensate for this, a number of cross-checks were built into the question- 
naire. Further, it was possible to interview a number of migrants themselves to 
confirm the information provided by their parents. 

The sample consists of 215 observations, 126 migrants (58.9%), and 89 
(41.1%) non-migrants. Each is a non-student son of the household head aged 
16 years or older at the time of the interview. Individuals were considered 

6 Anker and Knowles (1983) and Hay (1980) use migrants' predicted wages for w,. These are 
obtained by regressing wages on education and work experience, for a sub-sample of individuals 
who have migrated. However, their work is flawed as they assume zero covariance between the error 
terms in the migration and wage equations. If this is not the case, the parameters in the wage 
equation will be biased. This will lead to an incorrect specification of the estimated wage and biases 
in the estimation of the migration equation. 
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466 A MODEL OF MIGRATION AND REMITTANCES 

migrants if they were currently or ordinarily residing outside the sub-location. 
Non-migrants in this sample include those who are still members of their 
parents' household, those who have married and established an independent 
household in Karateng but have never migrated and those who have migrated 
and since returned. As this is not a homogeneous group, attempts have been 
made to identify features specific to non-migrants and return migrants separately 
in the estimated model. 

3.2. Results and discussion 

A probit is used to estimate the determinants of migration. (Means and standard 
deviations of the variables used can be found in Appendix 1.) Before moving to 
a discussion of individual parameter estimates, several general observations are 
worth noting. The chi-squared statistic, testing the null hypothesis that all 
regressors are jointly zero, is strongly rejected. The probit performs quite well in 
terms of predicting who will migrate, less well for predictions regarding non- 
migrants. Estimating the model using a logit generated comparable results. 

Discussion begins with the effect of migrants' age and its square on the 
migration decision. Age provides a rough proxy for work experience. As such, it 
gives some indication of the earning potential of the individual. As there are 
typically diminishing returns to experience, a quadratic formulation is appro- 
priate. Age and age squared also incorporate several demographic features. A 
younger man may wish to use his parents home as a base while searching for 
work. As parents become elderly, they may want their sons living nearby. Sons 
who migrated in the past may now wish to live in the sub-location, especially if 
they have sons old enough to migrate. Some may have retired or are about to 
retire. All these considerations suggest a quadratic formulation for the age 
variable. They are strongly borne out by the results of the model. Age is positive 
and significant and the quadratic term is negative and highly significant, a result 
consistent with the scenario outlined above. 

Education also captures the earning potential of the prospective migrant. 
Completion of upper primary education, which corresponds to a minimal level 
of literacy and numeracy, positively affects the likelihood of migration. However, 
the level of statistical significance is low. As educational attainment rises, the 
propensity to migrate increases. The completion of secondary schooling has a 
particularly strong effect. As education is positively correlated with earnings, 
these results are not entirely surprising. In addition, primary and secondary 
education were interacted with sons' age minus 18 years. Knight and Sabot 
(1981) argue that these interaction terms demonstrate how the age-earnings 
profile varies with education. However, these variables are not significant here. 

A dummy variable has been included that equals one if the individuals left 
school in the previous 15 months, zero otherwise. This provides a means of 
separating 'never migrated' individuals from those who have migrated and 
subsequently returned. Its estimated coefficient is negative and significant at the 
10% level. The mean probability of a recent school leaver migrating is only 
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J. HODDINOTT 467 

28.0%. In some cases, parents may pull sons out of school in order to provide 
assistance on the family farm. Recent graduates may use their parents' home 
as a base to search for employment. Evidence for this emerges from looking at 
individuals who have migrated in the last 10 years. Among those with at least 
some secondary education, who comprise the majority of recent school leavers, 
70.3% were migrating to take up work. Bevan et al. (1989) report a similar 
result. 

In the theoretical model, it was argued that earnings of prospective migrants 
in rural areas are a function of the amount of land received from their parents. 
Individuals with no land of their own will have less scope for earning an 
independent income and this encourages them to migrate. Here, the log of the 
amount of land given to each individual is entered as a regressor. Its parameter 
is negative and significant, a result consistent with this hypothesis. Each 
additional acre of land given to a son reduces the probability of his migration 
by about 1 1". It is worth exploring why parents give up land to their sons, 
particularly as doing so reduces their bargaining power. It has been argued 
elsewhere (Hoddinott 1989) that as parents age, they may require both financial 
assistance and help with agricultural work and domestic tasks. Migrant sons 
are best positioned to provide money, whereas sons, their wives, and children 
residing in or near the parental household can provide labour services.7 
Consequently, parents gain most when some sons migrate while others remain 
in the sub-location. However, where sons are benefitting from migrating, it is 
necessary for parents to provide some inducement for them to stay or return. 
Passing on some of their land, and hence making available an independent 
source of income, is one such incentive. 

Discussion now turns to the effect of household characteristics. The theoretical 
model suggested an important role for parental land holdings. However, the 
theory does not indicate how it affects migration. It could be argued that 
migrants are more likely to come from households with smaller land holdings 
as they are in greatest need of additional income. The studies by Hay (1980), 
Anker and Knowles (1983), Nabi (1984), and Singh (1988) provide empirical 
support for this hypothesis. In Table 1, parental land holdings have been 
expressed in terms of acres per capita.8 The parameter is positive and sig- 
nificant, a result contrary to the studies noted above. In the case of Karateng, 
those migrating may require financial assistance to meet transportation, job 
search, or other expenses. Wealthier households will be better placed to provide 
such assistance, hence a positive relationship between parental land holdings 
and the likelihood of an individual migrating. Also, once sons have migrated, 
parental control over them is reduced. There exists the possibility that sons 
may not make any monetary transfers to their parents. But parents with greater 

7 As exogamy is practised in this area, daughters provide only minimal assistance to parents once 
they are married. Hoddinott (1989) provides further details. 

8 Using acres per adult equivalent or total parental landholding as a variable gives comparable 
results. The model was also estimated with a quadratic term for parental per capita landholdings, 
but this variable was not significant. 
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468 A MODEL OF MIGRATION AND REMITTANCES 

TABLE 1 
Determinants of the migration decision 

Age 0.393 
(4.398)t 

Age squared -0.005 
(4.180)t 

Has upper primary education (standards 5 to 8), = 1 if 0.688 
(1.188) 

Has some secondary schooling, = 1 if 0.698 
(1.627) 

Has secondary school certificate (completed Form IV), = 1 if 1.416 
(2.141)t 

Has attended school beyond secondary school certificate level, = 1 if 1.730 
(2.336)t 

Upper primary schooling x (age - 18) -0.015 
(0.489) 

Secondary schooling x (age - 18) -0.042 
(1.258) 

Recent school leaver, = 1 if -0.901 
(1.870)* 

Log of land received from parents -0.177 
(2.247)t 

Per capita parental land holdings 0.411 
(1.970)t 

Number of dependants in parental household 0.059 
(0.985) 

Number of adult males in parental household 0.063 
(0.888) 

Intercept - 7.533 
(4.493)t 

/O of migrants correctly predicted 87.30 
/ of non-migrants correctly predicted 57.3? 
",, of observations correctly predicted 74.9% 
Clhi squared 65.667t 
Pseudo R2 0.23 
Sample size 215 

Absolute values of t statistics in parentheses. 
* Significant at the 1O.' level. 
t Significant at the 5"0 level. 

I if' denotes a dUrmmy variable). 

amounts of land may be able to use the threat of disinheritance, or reduced 
inheritance, in order to ensure that this does not occur. Parents with less land 
will have less control over their migrant sons. Consequently, the gains to these 
parents from migration will be less and they may be more reluctant to let their 
sons migrate. This issue is discussed further in Section 4. 

The final set of regressors are household demographic characteristics. Recall 
that these serve as proxies for net transfers from other household members. One 
would expect that these would fall as the number of dependants rose, and the 
number of adult sons fell. However, neither the number of dependants living in 

This content downloaded from 146.141.14.240 on Fri, 18 Oct 2013 04:34:24 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


J. HODDINOTT 469 

the parental household nor the number of adult male sons have a statistically 
significant impact on the migration decision. A number of other household 
demographic characteristics, such as the total number of children of the parents, 
the number of sons and daughters, the number of adult children of the parents, 
the quadratic and logarithmic values of these and the household dependency 
ratio, were included in preliminary runs not reported here. None were 
significant. 

4. Estimating remittance flows for migrants 

The model outlined in Section 2 indicated that remittances were a function of 
the migrant's wages and the reward, bequests of land, offered by parents. This 
argument raises two issues. First, parental land holdings would not be an 
effective bargaining tool if migrants were leaving Karateng permanently. A 
striking feature of this area was that virtually all migrants intended to return. 
Parents of migrants were asked if their sons would return to live in the 
sub-location. In virtually all cases, the answer was yes. Informal discussions 
with the sons themselves confirmed this. (Also see Cohen and Atieno Odhiambo 
1989; and Hoddinott 1989.) Second, the assumption that land acts as an 
inducement to increase remittances only makes sense if migrants are unable, 
or unwilling, to purchase land on their own. Though individuals in Karateng 
possess freehold title to their land, the finality of transfer through sale is not 
universally accepted and vendors occasionally attempt to reclaim land (Shipton 
1988). Difficulties in enforcing contracts involving land transactions discourage 
migrants from purchasing land. In addition, Rosenzweig and Wolpin (1985) 
have suggested that family members acquire 'specific experience' by working 
on family land. This increases the return to its ownership above that available 
from acquiring land from non-family members. Returns to specific experience 
would also explain why migrant sons would remit to their parents, rather than 
accumulating funds to purchase land. 

The ability to operate a reward function will depend on the credibility of the 
parental threat to reduce or alter bequests amongst sons. Three additional 
variables are included to capture the credibility aspect of the reward function. If 
parents only have one adult son, a disinheritance, or reduced inheritance threat, 
may not be taken seriously. Conversely, remittances should rise with the number 
of adult sons. (Bernheim et al. 1985, provide an extended discussion of this 
issue.) Also, because elderly widows have rather tenuous land rights, any 
bequest rule they state might not be perceived as credible. Finally, migrants 
who have received inter vivo gifts of land (which are not reversible) from their 
parents, have less to lose by only providing the minimum level of remittances 
required by the migration contract. As migrants' land holdings rise, remittances 
should fall. 

Taken collectively, these considerations suggest that migrants' remittances 
are a function of migrants' earnings, the amount of land received from parents, 

This content downloaded from 146.141.14.240 on Fri, 18 Oct 2013 04:34:24 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


470 A MODEL OF MIGRATION AND REMITTANCES 

the level of parental land holdings,9 the age/marital status of the parental 
household head, and the number of adult sons of the migrants' parents. In 
addition, the number of dependants residing in the parental home has been 
included as a regressor. Lucas and Stark (1985) have argued migrants remit for 
both selfish and altruistic reasons. Altruistic migrants are likely to remit greater 
amounts to households with many dependants. (A summary of the variables 
used, their means and standard deviations is found in Appendix 2.) 

In columns (1) and (2) of Table 2, the dependent variable is the logarithm of 
monthly remittances. These remittances include money sent back by the migrant 
(with friends, relatives, or through the post), the value of goods given to parents, 
money given when visiting the village, and money given to parents when they 
visited the migrant.'0 In columns (3) and (4), the dependent variable is the 
proportion of migrants' earnings that are remitted." 

There are several estimation issues worth noting before turning to the results. 
The remittance function presented here is prone to two sources of sample 
selection bias. One source arises from the fact that migrants are a non-random 
group. Suppose that parents are only willing to enter into a migration contract 
with conscientious sons and these individuals send greater remittances. This 
unobserved characteristic appears in the error terms of both the migration and 
remittance equations, leading to biased parameter estimates in the latter. A 
second source (/f bias is that one third of the sample has been dropped because 
data on migrants' earnings were not available. Migrants whose parents do not 
know their earnings may keep in less contact with their parents and may remit 
less, and this unobserved characteristic may lead to biased parameter estimates. 
Both sources of selectivity bias are controlled for using an extension of the 
Heckman (1979) procedure, due to Behrman and Wolfe (1984) and Tunali 
(1983). The sample is partitioned into three mutually exclusive sub-samples: 
non-migrants; migrants who do not report earnings; and migrants with earnings 
data. The probit used to determine the likelihood of migration is used to 
generate an inverse Mill's ratio (inverse Mill's ratio I in Table 2). A second 
probit is estimated that determines the likelihood of knowing migrants' 
earnings, and from this a second inverse Mill's ratio is calculated (inverse Mill's 
ratio 2 in Table 2). Assuming multivariate normality of the error terms in these 

9 It could be argued that parental landholdings are endogenous because they are affected by past 
remittance behaviour. This does not appear to be the case amongst this group of migrants. Only 
16"/ originate from households that have purchased or sold land since they migrated. 

10 Other studies (Banerjee 1984; Hoddinott 1992a) of migrants' remittances have distinguished 
between the likelihood of remittances being sent, and the level of remittances. As virtually all 
migrants from Karateng remitted some amount in the previous year, this analysis focuses on the 
latter. 

The mean level of remittance is only 6.3", of annual wages. Johnston and Whitelaw (1974) and 
Rempel and Lobdell (1978) found approximately 2O(,, of annual earnings being remitted by 
migrants to Kenyan cities. The difference between their findings and the much lower figure reported 
here may be partly due to differences in methodology and questionnaire design. The Karateng 
survey was designed to ensure that even small levels of remittances were included. In previous 
studies, these individuals may have been classed as non-remitters and omitted from subsequent 
calculations. Also, remittances reported here exclude monies sent to migrants spouses. 
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TABLE 2 
Determinants of the level of remittances 

(3) (4) 
(1) (2) Proportion Proportion 

Log of Log of of of 
migrants' migrants' earnings earnings 

Dependent variable remittances remittances remitted remitted 

Log of migrants' earnings 1.236 -0.010 - 

(3.901)t (0.874) 
Age of migrant 1.010 0.029 

(3.315)t (2.900)t 
Age of migrant squared -0.029 -0.0004 

(3.027)t (2.868)t 
Has upper primary education 4.191 0.056 

(2.137)t (1.269) 
Has some secondary schooling 4.770 0.063 

(2.964)t (2.030)t 
Has secondary school 4.492 0.057 

certificate (2.096)t (1.105) 
Has some post-secondary 5.092 0.015 

schooling (2.170)t (0.299) 
Upper primary schooling x -0.087 -0.002 

(age - 18) (1.620) (0.737) 
Secondary schooling x -0.062 0.001 

(age - 18) (0.966) (0.307) 
Log of land received from -0.272 -0.580 -0.008 -0.024 

parents (1.459) (2.639)t (1.368) (3.589)t 
Log of parental land holdings 0.707 1.025 0.015 0.024 

per adult son (2.495)t (3.423)t (2.822)t (4.622)t 
Household head is a widow 0.761 0.928 0.025 0.035 

aged 65 or older (1.156) (1.313) (1.337) (2.016)t 
Number of adult sons of 0.352 0.573 0.005 0.008 

migrant's parents (2.738)t (3.833)t (0.926) (1.971)t 
Number of dependants residing 0.036 0.085 0.007 0.007 

in parental home (0.359) (0.929) (1.522) (1.426) 
Inverse Mill's ratio 1 1.082 3.885 0.025 0.117 

(1.659)* (3.428)t (1.134) (4.324)t 
Inverse Mill's ratio 2 - 1.499 -2.830 -0.047 -0.063 

(1.624) (2.558)t (2.838)t (3.979)t 
Intercept -6.490 -21.495 0.115 -0.570 

(2.394)t (3.176)t (1.314) (2.942)t 
F statistic 5.487t 3.521t 2.214t 2.154t 
Adj R2 0.310 0.321 0.108 0.178 

Absolute value of t statistics in parentheses. 
* Significant at the 10%/ level. 
t Significant at the 50/ level. 

three equations, and independence of the selection rules, this procedure will 
ensure consistent parameter estimates. 

In Table 2, earnings are treated as exogenous. It is conceivable that they 
might be a function of the level of remittances migrants who wish to remit 
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greater amounts work harder, take second jobs, or work longer hours. This 
does not appear to be the case here. A Hausman exogeneity test (using the 
results of an estimated wage equation corrected for sample selection bias) did 
not reject the null hypothesis that earnings were exogenous. This result appears 
robust to changes in the identification restrictions used. As a further check on 
robustness, the determinants of migrants' earnings have been used as regressors 
in columns (2) and (4).'2 

Finally, a Breusch-Pagan (1979) test revealed the presence of heteroscedasti- 
city. The generalised least squares estimation procedure outlined by White 
(1980) has been used to generate the correct standard errors. 

Discussion begins with the logarithm of acres per adult son. It was included 
to determine whether migrants' remittances were influenced by parental 
ownership of an inheritable asset. The estimated parameter is positive and 
strongly significant. This is precisely the result predicted by the model. 
Wealthier parents, who can offer a greater reward for remittances above the 
benchmark level, are better placed to extract a greater share of benefits of 
migration. This result is robust to various specifications of the model. 

It was argued that remittances would be affected by the credibility of the 
parental threat to reduce future bequests. Two results from Table 2 provide 
support for this claim. The coefficient for the number of adult sons is positive 
and significant in columns (1), (2) and (4). As the number of migrants rises, each 
individual migrant faces greater competition from his siblings. Parents can 
credibly threaten disinheritance because land can be passed on to another 
migrant. As an alternative test of this proposition, separate remittance functions 
were estimated for individuals whose brothers are migrants and those who are 
the only migrant from their parents' household. Amongst the former, the 
coefficient for parental landholdings was positive and significant. It was not 
significant for the latter group, though as there were only 17 individuals in this 
sample, this should be treated cautiously. This too is consistent with the 
hypothesis that where parents can credibly threaten disinheritance, they can 
capture a greater share of the benefits of migration. Secondly, migrants who 
have received inter vivo gifts of land have less incentive to send more than the 
minimum level of remittances required by the migration contract. The negative 
estimated coefficient for the log received from parents (significant at the 95% 
confidence level in columns (2) and (4), and at the 83% confidence level in 
columns (1) and (3)) is consistent with this hypothesis. 

In the specification used here, altruistic motives were captured by the 

12 Estimating columns (2) and (4) requires, for identification purposes, that at least one variable 
appear in the migration equation, but not in the remittance equation. It is assumed that being a 
recent school leaver affects the likelihood of migration but not the level of remittances. This can 
be justified on three grounds: (a) one reason for including this variable in the remittance equation 
is that being a recent school leaver might affect earnings. This is not the case; (b) the parameter 
for this variable is not significantly different from zero when it is included in the remittance equation; 
and (c) it was included in the migration equation in order to separate 'never migrated' individuals 
from those who have migrated and subsequently returned. It is not obvious why such a 
characteristic would affect remittance behaviour. 

This content downloaded from 146.141.14.240 on Fri, 18 Oct 2013 04:34:24 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


J. HODDINOTT 473 

inclusion of the number of dependants residing in the parental home. This 
variable has little explanatory power. However, it would be premature to reject 
the notion that altruism plays no part in decisions regarding remittances. Note 
that the parameter estimate for elderly widows is not negative, as predicted by 
the model, but positive (though only significant in column (4)). This result is 
consistent with migrant sons being concerned about the wellbeing of their 
mothers (who often are dependent on these transfers for their livelihood), and 
remitting additional monies to them. Secondly, the parameter estimate for 
migrants' earnings is positive and significant in column (1). If self-interest were 
the sole motivator, a quadratic term for this variable would be negative- 
migrants with high earnings gain less, relative to their income, from qualifying 
for a reward for good behaviour. However, when added to the model, this term 
was not statistically significant (these results are available on request). 

The positive and significant parameter estimate for migrants' earnings is 
explicable in terms of the following extension to the model. Here, migration 
and remittances are conditional on past parental decisions, notably those 
relating to human capital investment. However, the migration contract could 
be regarded as part of a longer term arrangement between parents and their 
sons. Initially, parents agree to educate their sons. In return, sons agree to make 
monetary transfers to their parents once they enter the work force. Remittances 
could be regarded as a repayment of parental investment in their education, 
an argument also suggested by Rempel and Lobdell (1978) and Lucas and Stark 
(1985). If parents can credibly threaten disinheritance, they can enforce such 
an arrangement. This would explain why both parental landholdings and 
migrants' earnings have a statistically significant effect on remittances. 

5. Conclusion 

The model presented here generalises the Todaro and household approaches 
to migration. It demonstrates that both individual and household characteristics 
can influence the migration decision. Empirical evidence from western Kenya 
provides some support for the model. This approach allows for migrants' 
remittances to be incorporated into the model of migration. Existing theory in 
this area tended to treat these as separate topics. It is argued that the flow of 
remittances is partly a function of the ability of parents to offer rewards, in the 
form of bequests of land, to migrant sons. Controlling for selectivity bias, 
evidence from the survey area provides support for this assertion. 

Though this model extends the existing theory in a number of useful ways, 
it should be regarded as a 'more general' rather than a general approach. The 
discussion of remittances suggests that these may be part of a long term implicit 
contract between parents and their sons that includes investment in education, 
migration and remittances, and inheritance. It would be useful to incorporate 
these aspects into a more general model of inter-generational relations. Also, 
it has been assumed that parents and sons always agree to the migration 
contract. While this is appropriate in the case considered here, it may not be 
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in other circumstances. Extending the model to include disagreement between 
the two parties would further increase its generality. 
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APPENDIX I 

Variable definitions, means and standard deviations for Table I 

Standard 
Variable Mean deviation 

Dependent variable 
if individual is a migrant, I if 0.59 0.49 

Independent variables 
age of individual 33.71 9.40 
square of age 1224.7 664.53 
has upper primary education (standards 5 to 8), 1 if 0.43 0.49 
has some secondary schooling, = 1, if 0.12 0.33 
has secondary school certificate, = I if 0.27 0.44 
has attended school beyond secondary school certificate level, I if 0.06 0.24 
upper primary schooling x (age-18) 7.26 10.40 
secondary schooling x (age-18) 4.82 8.71 
recent school leaver, = I if (left school = 1987 or 1988) 0.08 0.28 
log of land (acres) received from parents 0.85 1.55 
per capita land holdings (acres) of parental household 0.69 0.89 
number of dependants in parental household 1.48 2.06 
number of adult males in parental household 2.99 1.47 

APPENDIX 2 

Variable definitions, means and standard deviations for Table 2 

Standard 
Variable Mean deviation 

Dependent variable 
log of migrant's monthly remittances 3.68 2.08 
proportion of earnings remitted 0.066 0.061 

Independent variables 
log of migrant's monthly earnings 7.19 0.71 
log of land (acres) received from parents -0.64 1.08 
migrant's mother is a widow aged 65 or older, =0 if 0.12 0.33 
log of parental land (acres) per adult son -0.20 1.27 
number of adult males in parental household 2.96 1.37 
number of dependants residing in parental home 1.54 2.25 
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