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ABSTRACT
We construct a panel of 242 households from five consecutive
Kerala Migration Surveys that span 20 years at five-year intervals
to study the fundamental determinants of the decision to migrate
abroad as well as the decision to remit. Accounting for time-
invariant unobservables and allowing migration and remittance
behavior to depend upon previous choices clarifies our
understanding of both decisions. Migration and remittance
behavior display positive serial correlation over a five-year time
horizon and the presence of a return migrant in the household
increases the likelihood of migration by 13% and remittances by
4%. Migration is 1% more likely in female-headed households, 4%
less likely when the household head is employed, increases by
0.4% for each additional year of the household head’s age and is
6% more likely in households that are asset-poor. Remittances are
between 20% and 70% more likely to obtain when the migrant
was married at the time of migration and 3% less likely when the
household head is employed, the latter suggesting either an old-
age security or a co-insurance motive. Evidence in favor of a very
strong inheritance competition motive is found in that each
additional male heir increases the likelihood of remittances by
between 8% and 31%. Based on our econometric evidence, and
in particular our findings pertaining to serial correlation and the
presence of a return migrant in the household, it is likely that
both migration from and remittances to Kerala will quickly
rebound to their pre-pandemic levels.

1. Introduction

An important limitation of most of the economics literature on migration and remit-
tances is that it is based either on cross-sectional data or on longitudinal datasets
which cover a very short time-span.1 In this paper, we present new evidence on the
characteristics of migrants, as well as their behavior, using a unique panel dataset that
allows us to follow a sample of 242 Keralite households over the twenty year period span-
ning 1998 to 2018, at five-year intervals.
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There are at least two reasons why constructing such data is important. First, long
panel data allow one to gauge life-cycle aspects of the migration phenomenon that are
invisible using cross-sectional data or short panels: to wit, the modeling of migration
and remittance behavior can explicitly incorporate lagged dependent variables.

Second, it allows one to account for time-invariant characteristics of migrants and
their households that are likely to be correlated with the migration and remittance
decisions, on the one hand, and various time-varying household and migrant character-
istics, on the other. When such correlated time-invariant unobservables are appropriately
controlled for, it turns out that many cross-sectional correlations disappear (and others
appear) or, more importantly, are reversed in sign. Thus, such data can (and do) funda-
mentally change our understanding of the determinants of migration and remittance
behavior. The length of the panel does come at a cost however, in that there is a relatively
limited number of covariates that can be taken into account. For example, data on the
income of the households in Kerala is missing for several of the KMS surveys that we
link to form our panel, as is data on the income of migrants. The same is true of
details concerning migration costs and the skills of migrants before and after their
migration experience.2 Nevertheless, the tradeoff is, in our opinion, a favorable one,
and falls squarely within the remit of the new economics of labor migration, as set out
in Stark and Bloom (1985). The estimates we obtain also allow one to formulate a
number of predictions concerning the impact of the COVID-19 pandemic on Kerala
return migration, and place it within its South and South-East Asian context (Rajan
and Arcand 2023), based on this quantitative historical evidence.

Finally, Kerala’s inclusion in this special issue is warranted because of its status both as
a prominent sending region representing a significant share of Indian emigrants over-
seas, as well as being a microcosm of South and Southeast Asian migration patterns, cate-
gorized by unemployment of the educated, the preponderance of remittances in the share
of GDP, and the downstream cultural influence of migration in the socioeconomic evol-
ution of the region (Skeldon 2006).

2. The evolution of migration over twenty years

We begin by establishing a series of stylized facts concerning migration in Kerala by
linking five KMS surveys collected at five-year intervals between 1998 and 2018.

2.1. Univariate statistics

Kerala is a state strongly characterized by migration, and many households receive remit-
tances. This is illustrated in the four panels of Figure 1. Figure 1(a) below shows that at
any point in time, approximately 1 in 3 households either have a current migrant or have
a member of the household who has returned from migration. More than 15% of house-
holds have at least one member who was in migration at the time of any one of the five
surveys. Figure 1(b) shows that Muslim households are more likely to have a migrant
than Hindu or Christian households. It is also apparent, in the same figure, that most
of the migration is international, and overwhelmingly to the Gulf countries, especially
for Muslim households. The peak of migration was in 2008, when 1 in 3 households
had at least one current migrant abroad or elsewhere in India; Muslim households
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display the same amount of within-India migration as Christians and Hindus. The
figures also suggest that migration flows returned to their pre-2008 levels.

Figure 1(c) shows that not all households which have migrants abroad receive remit-
tances back from them. There is heterogeneity by type of household and by type of
migration. The peak of remittance receipts, 2008, coincides with the year of peak
migration; almost 1 in 4 households received some remittances. We can see from
Figure 1(d) that Muslim households, which are the ones typically having a migrant in
the Gulf, are also more likely to receive remittances than Hindu or Christian households.

Figure 2 shows that the average monetary value of remittances increased over time
(left-hand panel), but that their real value did less so (right-hand panel). The peak was
in 2008, it dropped in 2013 and increased again in 2018. The amount of remittances is
relatively large when compared with household earnings. We compute the share of
average monthly remittances with respect to average household earnings for 2013 and
2018 as these are the only two KMS waves with information on household earnings.
Average monthly remittances represented 97% and 130% of household earnings for
2013 and 2018, respectively.

2.2. A profile of migrants

As shown in Figure 3(a) migrants are typically the married sons of the household head.
Most of these are the eldest sons, as shown in Figure 3(b). They are older and more likely
to be married. In each wave, and as shown in Figure 4(a), they were more likely to be

Figure 1. Share of households with migrants and receiving remittances, by type of migrant and by
religion, 1998–2018. (a) Share of households with migrants, by type of migrant. (b) Share of house-
holds with migrants, by religion, 1998–2018. (c) Share of households receiving remittances, by type
of migrant. (d) Share of households receiving remittances, by religion, 1998–2018.
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unmarried than married at the time of migration. Concomitantly, migrants who were
married at the time of migration are much more likely to remit than the unmarried
ones, as shown in Figure 4(b). Currently married migrants are also more likely to
remit than the unmarried ones, as shown in Figure 4(c).

The migrants’ highest level of education at time of migration was mostly either
primary or secondary level schooling: this is shown in Figure 5(a). At the time of
migration, and as shown in Figure 5(b), a migrant’s most common economic activity

Figure 2. Average annual remittances, by origin, current and constant monetary values, 1998–2018.

Figure 3. Household position (by gender) and birth-order by marital status of current migrants, 1998–
2018. (a) Household position of migrants, by gender, averages for the 1998–2018 period. (b) Birth-
order and marital status of current migrants, 1998–2018.
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was to be either a job-seeker, to be employed in the private sector or to be be a laborers in
non-agriculture sector. There were very few who were employed either in the public
sector or as agriculture laborers. Once they migrate, the migrants mostly work in the
private sector, as shown in Figure 5(c); they are also typically the ones sending remit-
tances back home to Kerala.

2.3. The life cycle of migrant households

We have seen that many migrant and household characteristics are correlated with both
the migration and the remittance decision. Perhaps the most interesting bivariate
relationship concerning a household’s migration life-cycle involves the relationship
between the age of the household head and the magnitude of the remittances received.
In Figure 6 we display a non-parametric smooth of the relationship between the age of
the household head and the logarithm of the total remittances received by the household.
The most striking aspect of Figure 6(a) is that there are two peaks in the receipt of remit-
tances over the household’s life-cycle: one when the household head is between 55 and 60
years old, and the other when he reaches 70–75. The average age of household heads at
the birth of their first child is approximately 28, while the average age at migration is also
28. Thus, one way to understand this ‘twin peaks’ phenomenon is that the first bump

Figure 4. Marital status and remittance patterns of migrants, at the time of migration and based on
their current marital status, 1998–2018. (a) Marital status of current migrants at the time of migration,
1998–2018. (b) Remittance patterns by marital status of current migrants at the time of migration,
1998–2018. (c) Remittance behavior and current marital status of the migrant, 1998–2018.
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Figure 5. Educational attainment, past economic activity and remittances, 1998–2018. (a) Educational
attainment of migrants at the time of migration, 1998–2018. (b) Past economic activity in Kerala of
current migrants, 1998–2018. (c) Remittance behavior and current economic activity outside Kerala
of migrants, 1998–2018.

Figure 6. Twin peaks in remittance behavior with respect to the age of the household head, and with
respect to the latter’s employment status, 1998–2018. Blue lines are non-parametric smooths; gray
shaded area corresponds to the 95% confidence interval. (a) Log total remittances and the age of
the household head, 1998–2018. (b) Log total remittances and the age of the household head: house-
hold head not employed on the left, employed on the right, 1998–2018.
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coincides with an eldest child (typically a son) migrating and reimbursing the migration
costs incurred by the household. In contrast, the second bump corresponds to what are
essentially old age insurance payments. The plausibility of this interpretation is strength-
ened in Figure 6(b) which divides the sample into unemployed (0) and employed (1)
household heads. While the twin peaks appear in these figures, the first bump is more
prominent than the second for employed household heads, which is to be expected in
that retirement support is less needed when the household head has a job (or perhaps
receives a pension from previous employment). Female household heads, who are rela-
tively rare, display a peak for remittances somewhat later in their life-cycle: this corre-
sponds once again to old age insurance.3

3. Econometric evidence

3.1. Specifications

The descriptive statistics and bivariate relationships presented so far have allowed us to
paint a picture of the typical migrant as evidenced by our unique panel dataset. In order
to delve into these issues more deeply, and to untangle the key characteristics driving
both migration and remittance behavior, we must take a multivariate approach which
allows us to study all of these factors while controlling for the others.

A first empirical specification is given by:

yit = xitb + li + mt + eit , (1)

where i indexes households and t KMS survey years, while yit is either a dummy variable
indicating that the household has a member who is a migrant or a dummy indicating that
the household receives remittances.4 The matrix xit of covariates is given by a series of
household and migrant characteristics. Finally, unobservables are decomposed into
time-invariant (li) and KMS year-specific (mt) effects, with eit representing time-
varying household specific unobservables. The main advantage of the panel data we
are using is that it allows us to sweep out time-invariant unobservables li through a
within-household transformation, thereby dealing with the potential correlation
between these unobservables and the covariates that would bias the estimates of the par-
ameter vector β. For example, if time-invariant unobservable factors have a positive effect
on the likelihood of international migration and are simultaneously associated with a
higher number of adult males in the household, then the coefficient associated with
the latter will be biased upwards in a regression where the dependent variable is
whether the household has an international migrant or not. Indeed, suppose for argu-
ment’s sake that there is actually no effect of the number of adult males on migration.
In that case, we might incorrectly conclude that the correlation exists by dint of the
fact that we failed to adequately control for time-invariant unobservables. The opposite
conclusion (i.e. downward bias) would hold if the correlation between the time-invariant
unobservables and the number of adult males were negative, leading us to fail to detect
what might be a true increasing relationship.

Whether these configurations are indeed the case, and whether or not being able to
control for correlated household-specific unobservables fundamentally changes our
understanding of the migration and remittance questions, is one focus of what
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follows. Note that the effect of all time-invariant covariates (such as the household’s reli-
gion) cannot be identified when one controls for household fixed effects: this limitation
is, however, more than compensated for by the elimination of any spurious correlation
due to unobserved time-invariant heterogeneity.

A second advantage of the twenty year length of our panel is that it allows us to expli-
citly incorporate dynamics into our econometric specification. While matched pairs of
KMS datasets have previously allowed one to control for household-specific unobserva-
bles that remain constant between adjoining KMS waves, it has not been possible to
follow the same households over a significant portion of the household’s life cycle
using, to be explicit, lagged dependent and explanatory variables. Here we are able to
do so using a dynamic panel specification (which accounts for the biases introduced
by lagged dependent variables in fixed effects regressions), introduced into the econo-
metrics literature by Arellano and Bond (1991), Anderson and Hsiao (1981) and Arellano
and Bover (1995). A potentially richer alternative to the specification given in (1) is there-
fore provided by:

yit = yit−1a+ xitb + xit−1g+ li + mt + eit , (2)

where we can therefore allow for lag(s) of the dependent variable, as well as of the cov-
ariates. Identification in first differences (which sweeps out the household-specific time-
invariant unobservables) is achieved through the usual moment restrictions based on
lagged levels of the observables, while identification in levels is achieved through lags
of the first-differenced variables. This is, of course, our preferred specification in that
the moment conditions, when they are valid, account for correlated time-varying unob-
servables, thereby taking care of both endogeneity and measurement error. Note that
there is nothing ‘magical’ about such GMM procedures: in essence they simply corre-
spond to a statistically efficient instrumental variables procedure, where the instruments
are the variables themselves in lagged and lagged first-differenced form. As with any
instrumental variables procedure, they will only properly deal with endogeneity and
measurement error issues (which often, though not always, lead to attenuation bias)
when the underlying maintained hypotheses are satisfied. In this regard, the key main-
tained assumption of no second-order serial correlation is tested through the standard
m2 test of Arellano and Bond (1991). Standard errors are calculated using the double-cor-
rection method recently introduced by Hwang, Kang, and Lee (2022). Note that
Equations (1) and (2) are both linear probability models and that the coefficients can
therefore be interpreted as linear approximations to the underlying marginal effects of
the covariates on the probability of having a migrant or of remitting.

Table 1 presents descriptive statistics for the variables used in our econometric specifi-
cations. As should be obvious from the last two columns of the table, it is most often the
case that the within-household standard deviation of a variable represents at least two-
thirds of its total standard deviation: as such, the estimators that we adopt, and which
account for time-invariant heterogeneity through fixed effects or first-differencing,
make sense from a statistical standpoint because there is much within-household vari-
ation for identification purposes.5 Concomitantly, our covariance transformations in
the fixed effects and GMM specifications mop up between-household residual variance,
which is far from being negligible.
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3.2. Existing econometric evidence

Previous econometric studies on international migration from, and international remit-
tances to, Kerala that are related to the present paper are relatively rare, though they are
all related in some manner to the KMS surveys. Koola and Ozden (2008) use data from
the 1998 and 2003 KMS surveys to examine the impact of geographic and religious net-
works on the migration decision, the choice of destination, as well as the effect of
migration on the likelihood of unemployment and job seeking. They also consider the
impact of being unemployed, a job seeker or an international migrant household in
1998 on the same variables in 2003. However, given that they only use two years of
data, they are unable to control for time-invariant unobservables and their specifications
boil down to cross sectional regressions.6

Antoniades et al. (2018) use a field experiment to construct a proxy for altruism (from
the willingness to share in a standard dictator game) for a sample of 105 male married
blue-collar migrant workers from Kerala working in Qatar. They find that annual remit-
tances are unrelated to the migrant’s degree of altruism, and that the marginal propensity
to remit out of (migrant) income, the only statistically significant covariate, is 0.60. No
other migrant or (home) household characteristics appear to matter. The exception is
the subsample of 46 migrants with a loan obligation (76% of which are property-
related), for whom altruism significantly increases annual remittances. They explain
this finding with a theoretical model of reference-dependent preferences in the tradition
of Koszegi and Rabin (2006) in which a loan obligation brings more certainty about the
reference point for remittances.

Pattath (2020), using the 2011 and 2016 linked KMS surveys, finds that individual rela-
tive deprivation and group relative deprivation, measured using the standard (Yitzhaki
1979) index, both increase the likelihood of international migration when the reference
group is based on religion, while controlling for time-invariant unobservables. The theor-
etical argument underlying the use of relative deprivation as the key explanatory variable
is that of conspicuous consumption on the part of migrants returning from the Gulf.

Finally, Seshan (2020) compares the asset gains (using standard (Filmer and Pritchett
2001) first principal component asset indices) to households in Kerala who have a
member who moves overseas to those with someone who migrates within India. He
uses a first-difference specification over the 1998 and 2003 KMS surveys that accounts

Table 1. Descriptive statistics corresponding to Tables 2 and 3.
Mean St. Dev. within-hh St. Dev.

Household has an international migrant 0.230 0.421 0.290
Household has an international migrant, t−5 0.235 0.424 0.293
Household receives remittances 0.157 0.364 0.266
Household receives remittances, t−5 0.156 0.363 0.263
Female household head 0.226 0.419 0.271
Household head is employed 0.494 0.500 0.359
Age of household head 60.295 13.009 8.506
Migrant was married at time of migration 0.098 0.298 0.237
Number of male heirs 0.290 0.774 0.545
Asset-poor household 0.405 0.491 0.358
Log number adult males in household 1.300 0.448 0.290
Return migrant in household 0.227 0.419 0.283
Return migrant in household, t−5 0.229 0.421 0.304
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for time-invariant household unobservables. Despite international migrants displaying
lower levels of skill than their domestic counterparts, the international wage premium
they enjoy appears to compensate, leading to no statistically significant difference in
assets gains between the two categories of Keralite migrant households.7

3.3. Findings: migration

Table 2 reports results from estimating Equations (1) and (2), where the dependent vari-
able is a dummy which is equal to 1 when the household has an international migrant
abroad and zero otherwise. There are significant differences in the statistical significance,
signs and magnitudes of the estimated coefficients reported in Table 2 as we move from
OLS (where we therefore do not account for li), to household fixed effects, to system
GMM estimation, thereby progressively better addressing a number of statistical
issues. Note that, for the GMM results reported in columns (5) and (7) the overidentify-
ing restrictions are not rejected by the usual Hansen J−statistic and the null of the
absence of second-order serial correlation is not rejected by the Arellano-Bond m2

test, with the richer specification of column (7) which allows for both contemporaneous
and lagged effects of there being a return migrant in the household, being our preferred
model.

Four covariates have an unambiguous effect (in terms of its sign) on the likelihood of
the household having at least one international migrant, irrespective of the underlying

Table 2. Dependent variable: household has an international migrant.
OLS FE OLS FE GMM FE GMM
(1) (2) (3) (4) (5) (6) (7)

Household has an
international migrant, t−5

0.419∗∗∗ −0.051 −0.003∗ −0.046 0.015∗∗∗

(0.048) (0.054) (0.002) (0.056) (0.004)
Female household head 0.166∗∗∗ 0.169∗∗∗ 0.109∗∗∗ 0.181∗∗∗ 0.001∗ 0.181∗∗∗ 0.009∗∗∗

(0.050) (0.051) (0.032) (0.056) (0.000) (0.055) (0.003)
Household head is employed −0.090∗∗ −0.017 −0.068∗∗∗ −0.016 −0.001 −0.016 −0.041∗∗∗

(0.036) (0.040) (0.024) (0.047) (0.001) (0.047) (0.010)
Age of household head −0.008 −0.001 −0.003 −0.003 0.006∗∗∗ −0.003 0.004∗∗∗

(0.008) (0.006) (0.006) (0.008) (0.001) (0.008) (0.001)
Age of household head,
squared

0.000 −0.000 0.000 −0.000 −0.000∗ −0.000 −0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Log number adult males in
household

0.270∗∗∗ 0.286∗∗∗ 0.238∗∗∗ 0.352∗∗∗ 0.000∗∗∗ 0.351∗∗∗ 0.022∗∗∗

(0.044) (0.047) (0.039) (0.059) (0.000) (0.059) (0.005)
Asset-poor household 0.106∗∗∗ 0.041 0.085∗∗∗ 0.036 0.001∗∗ 0.035 0.057∗∗∗

(0.028) (0.029) (0.027) (0.036) (0.000) (0.036) (0.013)
Return migrant in household 0.004 −0.177∗∗∗ −0.074∗∗ −0.150∗∗∗ −0.003∗ −0.149∗∗∗ 0.078∗∗∗

(0.041) (0.039) (0.035) (0.054) (0.001) (0.054) (0.017)
Return migrant in
household, t−5

0.021 0.055∗∗∗

(0.040) (0.013)
Adjusted R2 0.127 0.449 0.291 0.458 0.458
Hansen J: p−value 0.967 0.730
AR2: p−value 0.705 0.681
∗∗∗p , 0.01; ∗∗p , 0.05; ∗p , 0.1 Notes: Columns (1) and (3): OLS. Columns (2), (4) and (6): household-specific fixed
effects. Standard errors, clustered at the taluk level in columns (1)–(4) and (6), in parentheses. Columns (5) and (7):
Arellano and Bover (1995) first-differences and levels GMM estimation, with Hwang, Kang, and Lee (2022) double-cor-
rected standard errors in parentheses. 242 households each observed five times at five year intervals, 1998–2008.
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econometric specification, though the magnitudes and statistical significance of the
effects often differ appreciably. First, the household head being female unambiguously
increases the likelihood of having an international migrant. The household head being
a woman is often associated with widowhood, and is robust to controlling for time-invar-
iant unobservables: we can identify the effect of this variable because there are many
households for which the gender of the household head changes over the twenty year
period of observation (otherwise, the within-household standard deviation of this vari-
able would have been equal to zero, which it manifestly is not), which usually corre-
sponds to a male household head dying and being replaced in that role by his spouse.
In the preferred GMM specification of column (7) the marginal effect corresponds to
a 1% increase in the likelihood of having an international migrant, which is significantly
lower (in absolute value) than the 10 to 18% effects that obtain (see columns (1) –(4) and
(6)) when time-varying unobservables are not taken into account.

Second, the household head being employed is associated with a 4% drop in the like-
lihood of there being an international migrant in column (7), while the effect is either
significantly larger (in absolute value) or statistically indistinguishable from zero in all
other cases. Note that the GMM results of column (7) account for endogeneity so this
effect is not being driven by reverse causality in which household heads are less likely
to be employed because the household has a member working abroad. That this is the
case is suggested by the OLS results of columns (1) and (3) being significantly larger
(in absolute value) since they presumably fail to account for time-varying unobservables
that are driving both migration and the likelihood of the household head being unem-
ployed. This variable is often associated with an ‘intertemporal contract’ form of
migration, in which the household funds the migration of an adult male abroad, expect-
ing him later to contribute to household finances through remittances later on.
Migration, in this case, is an investment decision undertaken by the household.

Third, the (log) number of prime-age males in the household significantly increases
the likelihood of there being a migrant. In column (7) the size of this effect is one
order of magnitude smaller than in specifications that do not take time-varying unobser-
vables into account, though it is still statistically significant at conventional levels of
confidence. It should be obvious that an additional adult male facilitates the household’s
continuing productive activities at home, while simultaneously benefitting from the
remittances stemming from the young man sent abroad as a migrant.

Fourth, the household being asset-poor is associated with a significant increase in the
likelihood of there being a migrant. The household asset index should be seen as a proxy
for wealth. As in Seshan (2020), the index is calculated based on the paper by Filmer and
Pritchett (2001) by using principal components analysis (PCA). This technique extracts
the orthogonal linear combination of the included variables that best explains the shared
information. In our case, the characteristics included are household assets which appear
in every wave of the survey: whether the household owns a tv, a fridge, a motorcycle, a
taxi, the cooking fuel used, and the type of house (from kutcha (mud house) to luxur-
ious). The first principal component is the index for household wealth. Following
again Filmer and Pritchett (2001), households in the bottom 40% are considered as
poor, the next 40% as middle-class and the top 20% as rich.

The impact of two other covariates – the lagged dependent variable and the presence
of a return migrant in the household – are particularly sensitive to the econometric
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specification, and highlight the advantages of constructing long panel data that allows
one to take the intra-household dynamics of the migration phenomenon seriously. In
columns (3) the OLS results suggest a very high degree of first-order correlation (over
a five year horizon) in the household’s possessing an international migrant, while this
effect becomes negative (though statistically insignificant) once household-specific unob-
servables are controlled for in column (4). Moving to GMM estimation in column (5)
tightens the precision of this negative point estimate, while the fixed effects estimates
of column (6), which allow for a (5 year) lagged effect of the presence of a return
migrant in the household, lead to the point estimate of the lagged dependent variable
becoming statistically insignificant.

In this specification (column (6)), it is also the case that the contemporaneous effect of
the presence of a return migrant significantly reduces the likelihood of migration. Finally,
once time-varying unobservables are taken into account in the GMM estimates of
column (7), we see that first-order serial correlation in the dependent variable is small,
positive and precisely estimated, while the presence of a return migrant – in contempora-
neous and lagged form – significantly increase the likelihood of migration. This last effect
is essentially the phenomenon that ‘migration begets migration’ with dynamics of house-
hold members going, returning to the household and going again being the key. It also
highlights that intra-household experience in terms of migration is a central driving force
of migration in Kerala, which complements the migration network phenomena at the
community level that have been highlighted in other contexts by Munshi (2014) and
Munshi and Rosenzweig (2016).

3.4. Findings: remitting

Since the seminal paper of Lucas and Stark (1985), it has been commonplace to dis-
tinguish between altruistic and co-insurance versus investment and implicit contract jus-
tifications for remittances.8 For the former, the migrant’s motivation to remit is based on
altruistic preferences which imply, for example, that remittances should be (inversely)
correlated with shocks to the migrant’s (recipient household’s) income stream. A
similar argument sees remittance behavior when household heads are elderly as a
form of old-age insurance. For the latter, the motivation to remit is entirely based on
an implicit intertemporal contract between migrant and home household head.

Results are presented in Table 3. The econometric specifications are slightly less suc-
cessful than in the case of the migration decision per se in that the tests of the overiden-
tifying restrictions reject. On the other hand, the null of the absence of second-order
serial correlation is never rejected in the three GMM specifications presented in
columns (3) to (5).

Four results stand out. First, remittances are between 20% and 70% more likely to
obtain when the migrant was married at the time of migration: the only specification
in which the migrant’s marital status does not affect remittances is that presented in
column (1) where the effect of marital status is in all likelihood being picked up by the
dummy which indicates whether the household has a migrant abroad amongst its
members. This is suggested both by the fact that the equivalent specification in
column (2), which drops the migrant dummy, yields a marginal impact of the marital
status of the migrant of 32.8% which is estimated quite precisely. Notice also that the
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inclusion of the migrant dummy always leads to a decrease of roughly 20 percentage
points in the marginal impact of the migrant’s marital status on the probability of remit-
ting: from 32.8% in column (2) to 11.8% in column (1), and from 40.1% in column (4) to
20.3% in column (3). This is suggestive of an implicit contract explanation (Poirine 1997)
mediated through the presence of the migrant’s spouse in the home household. Essen-
tially, the migrant’s spouse plays the role of a ‘hostage’ the existence of whom induces
the migrant to repay the migration costs initially incurred by the family in sending
him abroad.

Second, when the household head is employed, the GMM estimates of columns (3) to
(5) yield a fall in the probability of remitting of approximately 3%. The corresponds
either to an old-age security or a co-insurance motive, or both. This is reminiscent of
the findings for small island nations of Brown, Connell, and Jimenez-soto (2014): remit-
tances play what is essentially a social security role. Altruistic preferences of the migrant
towards his family will reinforce this effect, since an altruistic motive predicts higher
(lower) remittances when the family’s income is relative low (high). It is also consonant
with the investment hypothesis alluded to earlier: the family invests in sending the
migrant abroad, and remittances then represent a ‘return’ on that initial investment
when the household head back home is no longer able to work. This is, of course, par-
ticularly salient in contexts, such as Kerala, where limited opportunities for funding
retirement are available.

Third, evidence for a strong inheritance competition motive is found in the very pre-
cisely estimated coefficient associated with the number of male heirs. This variable is con-
structed as the number of brothers for current migrants who are sons of the household
head, thereby capturing the patrilineal blood line, and there are very few cases in which

Table 3. Dependent variable: household receives remittances.
OLS FE GMM GMM GMM
(1) (2) (3) (4) (5)

Household receives remittances, t−5 0.123∗∗∗ −0.040 0.063∗ 0.131∗∗∗ 0.077∗
(0.038) (0.071) (0.033) (0.047) (0.042)

Household has an international migrant 0.441∗∗∗ 0.467∗∗∗
(0.067) (0.067)

Migrant was married at time of migration 0.118 0.328∗∗∗ 0.203∗∗∗ 0.401∗∗∗ 0.704∗∗∗
(0.078) (0.093) (0.074) (0.092) (0.115)

Number of male heirs 0.082∗∗∗ 0.179∗∗∗ 0.082∗∗∗ 0.198∗∗∗ 0.311∗∗∗
(0.024) (0.039) (0.022) (0.030) (0.043)

Number of male heirs * married at time of migration −0.272∗∗∗
(0.057)

Asset-poor household −0.036∗∗ −0.008 −0.024∗ −0.011 −0.022
(0.016) (0.020) (0.013) (0.015) (0.014)

Household head is employed −0.040∗∗ −0.064∗∗∗ −0.030∗∗∗ −0.037∗∗∗ −0.029∗∗
(0.018) (0.025) (0.011) (0.013) (0.013)

Age of household head −0.001 −0.001 −0.000∗∗ −0.000 −0.000
(0.001) (0.001) (0.000) (0.000) (0.000)

Return migrant in household 0.039∗∗∗ 0.022 0.040∗ 0.043∗ 0.039∗
(0.014) (0.044) (0.021) (0.022) (0.021)

Adjusted R2 0.590 0.519
Hansen J: p−value 0.001 0.002 0.002
AR2: p−value 0.660 0.739 0.425
∗∗∗p , 0.01; ∗∗p , 0.05; ∗p , 0.1 Notes: Columns (1) and (3): OLS. Columns (2), (4) and (6): household-specific fixed
effects. Standard errors, clustered at the taluk level in columns (1)–(4) and (6), in parentheses. Columns (5) and (7):
Arellano and Bover (1995) first-differences and levels GMM estimation, with Hwang, Kang, and Lee (2022) double-cor-
rected standard errors in parentheses. 242 households each observed five times at five year intervals, 1998–2008.
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two sons are both migrants. Each additional male heir increases the probability of a
migrant remitting by between 8% and 31%. This would also be consistent with a fall
in the bargaining power of the migrant in the spirit of Cox (1987). In this case, remit-
tances are seen as a payoff to the family in which the winner will gain a larger share of
any available inheritance. Notice also that the household being asset-poor has a relatively
weak negative impact on remittances: while the point estimate is always negative, it is
often statistically indistinguishable from zero at usual levels of confidence (in columns
(2), (4) and (5)). Thus, while competition among male siblings for the inheritance
may be important, the magnitude of the inheritance per se, as measured by assets,
does not play a quantitatively important role in determining remittance behavior.
Note also, in the results presented in column (5) that the interaction of the number of
male heirs and being married at the time of migration yields a negative coefficient: a
priori, this indicates that already being married at the time of migration increases the bar-
gaining power of the migrant relative to any male siblings, thereby leading to lower levels
of remittances.

Finally, and perhaps most importantly from the COVID-19 perspective, note that
there is significant positive serial correlation in remittance behavior, with the household’s
having received remittances five years earlier being associated, ceteris paribus, with an
almost 8% higher likelihood of it receiving remittances today.

4. The impact of COVID-19

The estimates presented in this paper allow one to sketch, based on 20 years of historical
data, the likely impact of the COVID-19 pandemic on return migration and remittances
in Kerala. The key explanatory variables from this perspective are, of course, the lagged
dependent variables and the presence of a return migrant in the household. Recent esti-
mates suggest that almost two thirds of Keralites living abroad returned home during the
May 2020–April 2021 period, due to the COVID pandemic, amounting to 1.4 million
individuals. Based on our preferred estimates from the first line of column (7) of
Table 2, we would expect, five year later, that the number of migrants would be
reduced by roughly 1.4m × 0.015 = 21,000 individuals through this dynamic effect–
already a relatively small number. This number, moreover, would be tempered –and
perhaps be more than overcompensated for, by the impact of having a very large
number of return migrants living at home, as implied by the positive coefficients reported
in the last two lines of column (7). As such, it is likely that the total number of migrants
will return to, and perhaps exceed, its pre-COVID-19 level relatively quickly. In terms of
remittances, the prediction of our econometric estimates is similar: the positive serial cor-
relation in remittance behavior will result in a temporary fall in remittances with respect
to their pre-COVID level. But again, the presence of a large number of return migrants in
the household should result in remittances returning relatively quickly to their pre-pan-
demic levels.

Are these predictions concerning COVID-19 reasonable when compared to the
response of migration and remittances to other large-scale shocks in the past? If we
consider the pre- and post-2008 pattern of migration in our sample, as is displayed
in Figure 1(a), it is worth noting that there was a significant increase in the proportion
of households with international migrants during the boom years of 2003–2008.
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Following the international financial crisis of 2008, the share of households with
migrants essentially returned to its 1998 level. Similarly, and as shown in right-hand
panel of Figure 2 (which plots the value of remittances in real terms over time in
our sample) remittances steadily increased during the boom of 2003–2008 and then
suffered a large fall after 2008, but follow a roughly similar pre-financial crisis
growth path after 2013. As such, our econometric results, and their implications for
the effect of COVID-19, are in line with the relative long-run stability of migration
and remittance flows in the past.

Of course, our long-run data do not allow us to account for short-term phenomena
such as wage theft, considered in the Sri Lankan context by Weeraratne (2023), or
other negative experiences suffered by Kerala migrants such as those studied in Rajan,
Pattath, and Tohidimehr (2023), in Nepal (Adhikari et al. 2023), or in Pakistan
(Farooq and Arif 2023). Such experiences can have long-run scarring effects in terms
of migrant behavior. Similarly, and on a more positive note, we are not able to
provide quantitative evidence on the impact on migration of post-COVID reintegration
policies in the country of origin, such as those considered by Opiniano and Ang (2023) in
the Filipino context. That being said, our econometric results suggest, based on the quan-
titative historical evidence, that Kerala migration and remittances will rapidly rebound to
their pre-pandemic levels, and continue to provide an important source of livelihoods for
the households that remain at home.

Notes

1. See the standard surveys by Rapoport and Docquier (2006) or Brown and Jimenez-Soto
(2015).

2. The role of migrant skills, and how they combine with informational asymmetries to induce
return migration, is considered by Stark (1995).

3. Not presented but available upon request.
4. In what follows, we confine our attention to a linear probability model and eschew non-

linear specifications. The marginal effects obtained using the corresponding conditional
logit specifications are very similar to the linear probability model results and are omitted
in the interests of brevity. Note that households for which the second dummy variable is
equal to one is necessarily a subset of the households for which the first dummy variable
is equal to one.

5. If within-household standard deviations were a mere fraction of their total standard devi-
ation counterparts, then these covariance transformations would risk exacerbating measure-
ment error problems by leading to one essentially regressing noise on noise. See Griliches
and Hausman (1986) for the standard reference.

6. Standard errors should also have been clustered at the panchayet level, since the key network
variables are constructed at that level of aggregation. Given the likely positive intra-class cor-
relation within panchayets, it is probable that the reported standard errors are significantly
underestimated.

7. The IV procedures are somewhat curious in that two of the proposed excluded instruments
(the household being Muslim and the number of male household members aged between 19
and 40 in the 1998 survey round) are time-invariant and instrument the number of migrants
who left the household between survey rounds. It is difficult to see the impact of these IVs
affecting the change in assets between survey rounds solely through their effect on the
number of individuals leaving the household, as is required for them to be admissible. More-
over, the third proposed IV (the change in the number of male members between 1998 and
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2003) is better seen as a first-differenced covariate that should be included in the first-differ-
enced structural equation from the start.

8. Agarwal and Horowitz (2002) distinguish between altruism and risk-sharing and come
down, using data from Guyana, squarely in favor of the former.
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