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Abstract
This paper addresses the issue of self-selection of individuals in international labour migration,
non-agricultural and agricultural employment in Tajikistan and its link to earnings from these
activities. Unlike most empirical studies, we could attribute selection bias on unobservable
characteristics to the allocation of individuals to alternative employment sectors and analyse its
impact on earnings abroad and at home. We have found positive selection in migration against
local non-agricultural activities and positive selection in local non-agricultural activities against
local agricultural activities. This indicates that the most capable individuals with regards to
unobservable characteristics choose to migrate, while the somewhat less able choose nonagricultural activities, and individuals with the worst capabilities stay in poorly-paid agricultural
activities. Controlling for self-selection, labour income returns to education of migrants and
individuals in non-agricultural activities are slightly lower than those from Ordinary Least
Squares (OLS).
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1. Introduction
International migration is often viewed as an important alternative to economic difficulties at
home in developing countries related to the lack of employment opportunities, risky and seasonal
agriculture, and market imperfections (Stark, 1991). Migration has a potential to absorb
excessive labour, to overcome seasonal income variability of agricultural activities and to
finance self-employment activities through remittances (Taylor, 1999). However, since
migration is a selective process, often attracting better educated and more productive local
workers, it can constrain local income-generating activities as well. Therefore, understanding
self-selection into international migration and its relationship with local activities is important
for policy making in developing countries (Mora and Taylor, 2005).
Human capital is one of the most important determinants of international migration and
local non-agricultural activities. For instance, there are numerous studies showing that education
determines access to rural non-agricultural activities and has a positive relationship with income
from them (Reardon et al., 2001). At the same time, individuals that have higher expected
earnings in other countries due to characteristics such as education, abilities, and experience are
more likely to migrate (Taylor and Martin, 2001). This skill bias in migration may have a
negative impact on local activities absorbing the most productive workers, as discussed in the
brain drain literature (De Haas, 2007).1 Moreover, self-selection in migration causes a bias in
estimates of returns to human capital in different income activities. This can lead to the
misleading evaluation of government programs and may blur the picture on successful allocation
of human capital across the most productive activities (Rosenzweig and Wolpin, 1988; Dimova
and Gang, 2007).
The empirical analysis of the impact of human capital characteristics on participation and
earnings from migration and local income activities has been limited due to methodological
problems. Traditionally used selectivity correction methods (Heckman, 1979; Lee, 1983) could
not explain the selection bias in earnings in a specific activity from re-allocation of individuals
from other alternatives and therefore provided an incomplete picture. For instance, traditional
sample selection models do not clarify whether a positive bias in migrants’ earnings is related to
reallocation of people with better unobserved characteristics from the non-agricultural sector to
migration or from agriculture to migration, which may have different policy implications. The
selectivity correction methodology developed by Dubin and McFadden (1984) and recently
modified by Bourguignon et al. (2007) makes such a distinction possible. This enables new
1
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empirical studies that contribute to the migration, human capital, and nonfarm literature and
promote better understanding of their complex interrelationships.
Still, the number of relevant studies is limited due to a lack of comprehensive data
comprising both earnings of migrants abroad and non-migrants at home. Most relevant are
Lanzona (1998) and Wu (2010). Lanzona (1998) focused on how self-selection in migration
influenced local wages because information on migrants’ earnings was not available. He showed
that positive selection in migration led to the underestimation of returns to education and
experience in local wages. In contrast, Wu (2010) analysed the impact of human capital on
migrants’ earnings controlling for self-selectivity and participation in local agricultural and nonagricultural employment, but due to lack of data he could not analyse the returns to human
capital in local employment. The author found positive selection in migration on unobserved
characteristics relative to working in agriculture, and negative selection relative to participation
in the local non-agricultural sector.
This paper contributes to the existing literature by identifying the selection bias on
observable and unobservable characteristics of human capital and its effect on returns to human
capital across three all-encompassing employment choices: international migration, local nonagricultural and local agricultural activities. We use data for Tajikistan from the national
household budget survey in 2007, which offers detailed information on both migrants and nonmigrants, and on their earnings. Tajikistan is a poor, predominantly rural Central Asian country
that became a prominent supplier of labour migrants to the Russian Federation. It is one of the
largest recipients of remittances in the world in percentage to GDP (ILO, 2010; Mohapatra et al.,
2010). According to Mughal (2006), about 370,000 Tajiks work temporarily and permanently
abroad (mostly in the Russian Federation), which is equivalent to 28% of the economically
active male population and 17% of the total economically active population. Still, to the best of
our knowledge, the determinants of international migration in Tajikistan have not been studied
quantitatively yet.2
Tajikistan lacks land resources, and agriculture alone cannot provide its young population
sufficient jobs. In these circumstances both non-agricultural activities and international migration
can absorb the excessive labour force, but there is growing anecdotal evidence that the brain
drain associated with international migration leads to shortages of skilled manpower in the
Republic (ILO, 2010:54). Therefore, it is important for policymakers to understand how the
reallocation of human capital affects participation and income from migration and local income
activities. This study shows how self-selection affects estimates of returns to education in
2
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different income generating activities, which brings more accurate information on the most
productive employment choices and effectiveness of policy programs, such as public education
and trainings.
2. Estimation strategy
The theoretical and empirical framework in this section is mostly based on Lanzona (1998),
while detailed descriptions of the models discussed are presented in Lee (1983), Dubin and
McFadden (1984) and Bourguignon et al. (2007).
A wage framework can be presented by the following equations:
log wsi  X si  si  u si

(1)

Ysi*  Z si  si   si

(2)

Where Xsi refers to the vector of exogenous variables that determine wages at home and
abroad (log wsi). Zsi represents the set of explanatory variables affecting the probability of
choosing sth option ( Ysi* ) which is participation in job market at home and abroad.
Imagine that there are J number of job choices (j=1,…,J). In the data the individual has
thee choices: i) international migration; ii) work in the agricultural sector; and iii) work in the
non-agricultural sector. Disturbance uk satisfies E (u k | X , Z )  0 and  (u k | X , Z )   k2 . We

assume that the same factors that determine the choice of workers to migrate abroad can also
explain the choice between local agricultural and non-agricultural sectors. An individual
considers all existing market opportunities at home and abroad and choose one that maximizes
his utility (Lanzona, 1998).
If there are unobservable characteristics, for instance abilities, that affect the participation
in an employment activity and the earnings from it, disturbances in equations (1) and (2) will be
correlated, leading to biased estimates of  k when (1) is estimated using OLS (Heckman, 1979).
Unbiased estimation requires the use of selection correction methods for multiple choices as
developed by Lee (1983) and Dubin and McFadden (1984). The difference between these two
approaches is the assumption behind the direction of correlations between the unobserved
determinants of the choice of alternative j against any other alternative and the unobservable
determinants of the outcome (logwsi). Lee (1983) assumes that all correlations have the same
sign and that one correction term in the model explains the selection bias. Dubin and McFadden
(1984) consider this assumption to be very strong and propose to use multiple correction terms
summing up to zero to control for self-selection in the kth alternative as related to each other
alternative. Another advantage of the Dubin and McFadden approach is that it identifies not only
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the direction of the selection bias, but also links the selection bias to the allocation of individuals
to each other alternative (Wu, 2010).
In this paper we use a modified version of the Dubin and McFadden approach developed
by Bourguignon et al. (2007, hereafter BFG(2)) with normalized residuals that relaxes the
restriction that the correlation coefficients sum up to zero. They show in a Monte Carlo
experiment that this model outperforms the Dubin and Mc Fadden model if the restriction is
violated and the independence of irrelevance alternative (IIA) hypothesis is questionable.
Moreover, the BFG(2) provides similar results to the Dubin and McFadden approach when the
restriction holds. Estimation of this model is done in two steps. In the first step, a multinomial
logit model of activity choice is estimated. In the second step, the predicted probabilities are
included in the wage equations, which are estimated by OLS. In order to correct inefficient
standard errors due to two-step procedure, a bootstrap method is used.
The BFG(2) produces the same number of bias correction terms as the number of
multinomial logit choices. Each term shows the direction of the bias related to the allocation of
individuals to a specific sector and also explains from which choice among other alternatives this
bias stems from. For instance, a positive bias-correction coefficient related to the nonagricultural sector selection equation in the migration earnings equation demonstrates higher
earnings of migrants compared to earnings of random individuals due to the allocation of people
with better unobserved characteristics from the non-agricultural sector to international migration.
3. Data and model specification
3.1 Data

For our empirical analysis we use data from the Tajikistan Living Standard Survey (TLSS)
implemented by the National Statistical Committee of Tajikistan with support from the World
Bank and the United Nations Children’s Fund in 2007. The data is available through the Living
Standards Measurement Study project of the World Bank. This survey provides detailed
information about employment, labour income, and demographic characteristics of all household
members. It also includes detailed information on demographic characteristics, employment and
income of migrants, who were absent from the household during the survey. For the purpose of
this study, we have chosen the subsample of working adults (15-65 years) who earned labour
income. After accounting for individuals with missing income and education information, we
end up with a subsample of 7184 individuals. We classify all labourers into three categories:
international migrants working abroad at the time of survey (N=874), individuals with primary
employment in non-agricultural activities (N=4364) and individuals with primary employment in
agricultural activities (N=1946). Non-agricultural and agricultural activities include both wage
5

and self-employment. Monthly income of local labourers includes net monthly wages, bonuses
and payments in kind. As we know how many hours an individual spends on this work during
the month, we were able to compute hourly earnings of local labourers. Unfortunately, we only
know monthly income and not hours worked for migrants.
Table 1. Descriptive statistics across occupational status, 2007
Migration
Monthly income, somoni
Age, years
Individual is male, %
Individual has higher education, %
Individual has vocational education, %
Individual has secondary education, %
Individual does not have secondary education, %
Individual lives in urban area, %
No ownership of land, %
Size of owned land per capita between 0.01 and 0.1 ha, %
Size of owned land per capita between 0.1 and 0.2 ha, %
Size of owned land per capita more than 0.2 ha, %
Altitude below 400 meters, %
Altitude between 400 and 1000 meters, %
Altitude between 1000 and 1500 meters, %
Altitude above 1500 meters, %
Number of observations

1066.7
28.0
93.0
10.4
11.1
65.8
12.7
21.4
24.3
29.3
21.5
24.9
12.0
45.4
10.3
32.3
874

Non-agricultural
employment
344.5
38.1
72.0
27.2
23.2
39.8
9.8
44.8
42.5
29.9
13.2
14.3
11.3
64.8
11.2
12.7
4364

Agricultural
employment
140.7
33.3
48.7
3.8
10.1
59.7
26.5
4.3
5.6
25.4
32.3
36.7
25.2
62.9
7.4
4.5
1946

Source: Tajik National Statistical Committee, authors’ calculation.
As a result, we will use logarithms of hourly agricultural, non-agricultural labour income and
logarithm of migrant monthly income as dependent variables.
The data do not contain information on years spent on education, only on the highest
degree an individual obtained. Based on this information, we grouped individuals into four main
categories: higher education, vocational education, secondary education, and the reference group
of individuals with education lower than secondary.3 With regards to working experience, there
is not information how long an individual has worked after studying. The only available
information is about the current tenure. For migrants, we also know the time when they left
home last time, which can be used as an imperfect measure of their migration experience.
Descriptive statists across chosen employment categories are presented in table 1.
The average monthly income of international migrants is three times higher than the
average non-agricultural income and almost nine times higher than the average agricultural
income. Migration attracts mostly young males. Older people are more likely to be involved in
non-agricultural activities. More than half of those employed in agriculture are females. With
regards to education, every tenth migrant has higher education, which is less than in nonagricultural activities (every forth has higher education), but much higher than among those
employed in agricultural activities. Ownership of land seems to be an important factor explaining
3
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participation in different employment categories. There are more landless among migrants and
individuals employed in non-agricultural activities than among those employed in agriculture.
Poor agricultural conditions also seem to explain why people engage in non-agricultural
activities or migrate abroad. For example, 32% of international migrants originate from areas
higher than 1500 meters above the sea level, in comparison to 4.5% of individuals engaged in
agriculture.
It is interesting to check the main sectors that migrants and non-agricultural workers were
employed in. The most important primary non-agricultural sectors were: trade (19%), education
(16.5%), construction (15%), transport (8.7%) and public administration (8.7%). The majority of
migrants were employed in construction (52.8%) and trade (9.6%).4 More than 60% of migrants
were unemployed before migration. With regards to local agricultural activities, 66% of
individuals were employed by non-household members, 26.6% worked on rented farms or farms
owned by relatives and 7.5% were self-employed on their own farms.
In Tajikistan, the agricultural sector has undergone serious changes, but reforms are still
far from accomplished. According to USAID (2004), farmers’ control over land resources is still
limited and many rural individuals are employed at large and inefficient collective farms.
Moreover, in cotton growing areas many farmers do not have the freedom to choose which crops
to grow but have to supply cotton to the state.
3.2 Model specification

In order to explain wages and the choice of employment sector estimate reduced form equations
for individual participation in local employment and migration, along with equations for
logarithmic income from each employment strategy. The choice of explanatory variables is
based on the preceding empirical studies of selection bias in earnings, determinants of migration,
and nonfarm activities (Lanzona, 1998; Mora and Taylor, 2006; Shi et al., 2007; Dimova and
Gang, 2007; Wu, 2010).5
Our empirical specification is as follows:
Sector = F(Xs),
lnYs

= Gs(Xy),

s = migration, farm, nonfarm

where sector indicates the sector of employment (international migration, agriculture, local
nonfarm) and Ys is the hourly wages in the case of farm or and local nonfarm employment and
monthly earnings in the case of migration. As mentioned before, due to the limitation of data we
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cannot estimate hourly earnings of migrants. Xs and Xy are vectors of explanatory variables for
the selection and wage/income equations, respectively. The choice of variables for each equation
and their detailed explanation is provided below.
We utilise an extended version of classical Mincer (1974) equation to explore returns to
observable characteristics of migrants, and individuals employed in agricultural and nonagricultural sectors in earnings equations. Observable characteristics include education, age and
its squared term, tenure in the present occupation, gender, and ethnicity. We also included
regional and urban/rural dummies to control for regional differences. For the agricultural and
non-agricultural earnings’ equations we have included the distance to regional centre measured
at the community level. Wages in remote areas are expected to be lower than in more developed
areas closer to the centre.
Education is measured as a range of binary variables for higher, vocational and secondary
education. Education less than secondary is chosen as a base category. We proxy working
experience by age and dummies for the number of years an individual has been working at the
current job/ year of last migration visit. Working less than seven month at the current job and
migrating in 2007 are the base categories.
For the selection equation we need exogenous variables explaining the choice of
employment activity that are correlated with the sector, but not affect market wages (Dimova and
Gang, 2007: 619). Household assets and family background are often used in selection equations
(Lanzona, 1998; Wu, 2010). We use a set of household, individual and local characteristics to
explain the choice between sectors based on existing studies of self-selection bias, nonfarm
literature and migration studies (Reardon et al., 2006; Martin and Taylor, 2001).
Possession of land seems to be an important factor affecting incentives to undertake nonagricultural activities or to migrate in rural areas. In particular, we expect individuals from areas
with insufficient amount of land to choose migration or non-agricultural activities. As individual
access to land can be endogenous, because wealthier people or individuals with better
unobserved abilities may have connections to get better and large land holdings, we use total
land available per capita at the community level.
Household size and shares of children and old people in the household measure the
human capital of the family and its vulnerability. For example, as shown in Shi et al. (2007), old
people may both promote and constrain migration depending on their health. In particular, they
can offer care for children which enables migration or in contrast require care for themselves and
constrain migration. The same logic applies in the case of children.
Another variable used to explain the choice between agricultural, non-agricultural
activities and migration is the education of the head of household’s father. Contrary to individual
8

education attainment, we expect that this variable does not affect earnings in a given sector. We
anticipate that individuals from households where the head’s father is better educated have more
chances to engage into non-agricultural activities or to migrate due to better knowledge and
connections rather than staying in the poor paying agricultural sector (human capital plays
crucial role both in international migration and nonfarm activities, see Reardon et al., 2006 and
Martin and Taylor, 2001). Education less than secondary is chosen as a base category. We also
included a proxy for migration networks in the selection equation. Migration networks are
frequently used in the literature to instrument for migration as helping new migrants to decrease
migration costs through providing access to information, assistance with housing and work
abroad (McKenzie and Rapoport, 2007). The proxy is measured as the percentage of people who
has lived abroad at least for three month during 1998-2003 to adult local population (older than
14 years) at the district level.
We used the distance in kilometres to regional centre and the availability of a central
water system at the local level to proxy costs which may affect the decision to migrate and the
capacity to undertake non-agricultural activities. Nonfarm studies often indicate importance of
the access to infrastructure for development of and access to nonfarm activities (Reardon et al.,
2006). Local economic potential is also captured by the inclusion of several dummies for
different altitudes which may affect incentives and capability of individuals to choose income
generating activities. An altitude above 1500 metres is chosen as a base category. Living in
mountainous areas can stimulate nonfarm activities and international migration due to adverse
agricultural conditions, but can also constrain them due to worse access to infrastructure,
remoteness and so forth.
Individual’s age and gender are included in the selection equation as well. As the
majority of migrants work in construction and trade sectors, it is expected that younger males are
more likely to migrate. Older people are more likely to choose non-agricultural activities which
may require experience and connections, while migration can be a less attractive strategy for
them because they have families to care for and have less time to repay investments (Wu, 2010).
Finally, in order to control for regional effects, we included dummies for regions and urban/rural
residence.
4. Results of the econometric analysis
4.1. Results from the multinomial logit

Results from the first step multinomial regression are presented in table 1. We explain
employment choice, distinguishing between participation in international migration, agricultural
and non-agricultural activities. Agricultural and non-agricultural employment is compared to the
9

base category of international migration. The Small-Hsiao test did not reject the independence of
irrelevant alternatives (IIA), while the Hausman test provides mixed results (Hausman &
McFadden, 1984; Small & Hsiao, 1985).6 Fortunately, the method we use provides a fairly good
selection correction for the outcome equation even if the IIA hypothesis is violated
(Bourguignon et al., 2007). We also use Wald and log-likelihood tests to check whether the
outcomes can be combined, but the tests reject these hypotheses.
Table 2 reports risk ratios, which are the coefficients in exponential form and which
indicate how the risk of the outcome falling in the comparison group compares to the risk of the
outcome falling in the reference group changes with the variable in question. A ratio greater than
(less than) one indicates a higher (lower) probability of choosing non-agricultural activities or
agricultural activities over international migration.
The empirical results reveal several factors which significantly affect the choice between
employment opportunities. First of all, as expected, in areas with larger share of migration stock
to local population during 1998-2003 years there is less likelihood to choose agricultural or nonagricultural activities over international migration. Migrants are also found to be different based
on their observable individual characteristics. Males are less likely to undertake local agricultural
or non-agricultural activities than females. This is in line with theoretical and previous empirical
studies on Central Asia which show that international labour migrants are predominantly young
males (Asian Development Bank, 2008ab).
Family background plays an important role in employment choice. Thus, individuals
from households where the head’s father had a higher education are more likely to choose local
non-agricultural activities over migration. This suggests that returns to education may be higher
in local non-agricultural activities in comparison to international migration. Having more
children and old people in the household is positively related to participation in international
migration versus non-agricultural activities which may indicate a “push” nature of this process
when individuals from more vulnerable households are prone to migrate.
Table 2. Risk ratios after multinomial logit for the employment choice of individuals (N=1784)
Variables
Proxy for migration network, %
Age, years
Age squared
Total land per capita at the local level
Father of the head of household had higher education
Father of the head of household had vocational education
6

Non-agricultural
employment
0.922***
[0.0140]
1.008
[0.0402]
1.002***
[0.000624]
1.008
[0.0158]
1.791***
[0.379]
1.352

Agricultural
employment
0.988
[0.0168]
0.853***
[0.0344]
1.004***
[0.000631]
1.042**
[0.0189]
0.851
[0.225]
1.269

Results of tests are available in the appendix.
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Variables
Father of the head of household had secondary education
Dummy, altitude less than 400 meters
Dummy, altitude between 400 and 1000 metres
Dummy, altitude between 1000 and 1500 metres
Dummy for gender, male
Distance to the regional centre in kilometres
Dummy for central water supply at the local level
Share of children in the household size,%
Share of old people in the household size, %
Household size, number of people
Dummy , Tajik
Dummy for urban areas

Non-agricultural
employment
[0.277]
1.216
[0.176]
2.458***
[0.688]
3.592***
[0.917]
4.185***
[1.082]
0.168***
[0.0239]
1.002***
[0.000614]
1.629***
[0.205]
0.378***
[0.107]
0.315**
[0.177]
1.193***
[0.0288]
1.135
[0.148]
2.077***
[0.328]

Agricultural
employment
[0.306]
0.941
[0.165]
1.957**
[0.625]
1.515
[0.436]
0.869
[0.279]
0.0451***
[0.00679]
1.002***
[0.000803]
1.078
[0.152]
0.703
[0.230]
0.669
[0.484]
1.224***
[0.0324]
0.768*
[0.111]
0.326***
[0.0749]

Notes: *** p<0.01, ** p<0.05, * p<0.1. For brevity we do not report coefficients on
regional dummies. International migration is the base outcome. Robust standard errors
clustered at the household level are in parentheses.
Location characteristics measuring economic capacity of local areas also provide interesting
information. As expected the likelihood to choose agricultural activities over migration depends
positively on land availability, while worse agricultural conditions due to high altitude stimulate
individuals to choose non-agricultural activities over international migration. This may happen
because migration can become too costly due to the remoteness of the place of residence, making
non-agricultural activities important in the remote depressed regions with poor agricultural
potential. Finally, better access to infrastructure increases chances to choose non-agricultural
activities versus international migration.
4.2. Estimation of earnings

In the second step of our empirical model we estimate regressions modelling earnings of
migrants and local labourers in agricultural and non-agricultural activities. We report results
from OLS and the selection corrected income estimates based on the approach described in
Bourguignon et al. (2007). Selection correction coefficients (m1, m2, m3) in BFG(2) are based
on the results from multinomial logit discussed above. A positive (negative) selectivity
coefficient related to any of the alternative employment choices implies higher (lower) wages
than those of randomly chosen individuals due to the allocation of people with worse (better)
11

unobserved characteristics from this sector to the respective alternative sector. For example, the
positive significant non-agricultural selection coefficient we obtained in the equation for migrant
earnings means higher than random rewards to human capital of migrants due to the allocation of
people with worse unobserved characteristics from migration to the non-agricultural sector or
alternatively allocation of people with better unobserved characteristics from the non-agricultural
sector to migration.
There is also strong positive self-selection in the non-agricultural sector stemming from
the fact that people with better unobservable characteristics leave the poorly paying agricultural
sector and undertake non-agricultural activities. The migration selection coefficient is found to
be negative in the agricultural earnings regression, which implies allocation of people with worse
unobserved characteristics from migration to farm activities.
With regards to returns to observable characteristics, neither secondary nor vocational
education increase migrants’ earnings. However, higher education has a significant positive
association with migrants’ earnings. We have not found any positive relationship between age
and migrants’ earnings, but those migrants who left Tajikistan earlier tend to earn more in
comparison to those who left in 2007. There is a positive bias in returns to higher education and
migration experience in OLS regression due to positive self-selection when people with better
abilities choose migration over non-agricultural activities.
Positive returns to higher and secondary education are found in non-agricultural activities
as well. The results of the OLS regression are slightly overestimated, since self-selection on
unobservable characteristics is not taken into account. This is related to positive selection when
individuals with better unobservable characteristics leave the agricultural sector for nonagricultural activities. Experience in the non-agricultural sector pays most during the first seven
month of work and returns to experience decreases afterwards which seem to be counterintuitive,
but can just mean that casual labour pays best and that experience has not effect. Nonagricultural earnings have also an inverted U-shape relationship with age with a turning point at
37 years.
In contrast to non-agricultural income, we have not found a significant relationship
between the tenure and agricultural earnings. Moreover, there are no positive returns to
education in the agricultural sector.
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Table 3. Individual income estimates from OLS and BFG(2)
Variables
Age, years
Age squared
Dummy for
secondary education
Dummy for
vocational education
Dummy for higher
education
Dummy for gender,
male
Dummy , Tajik
Distance to the
regional centre in
kilometres
Worked at this job
longer than 6 years
Worked at this job
during 3-5 years
Worked at this job
during 1-2 years
Worked at this job
during 7-12 month
Migrated earlier than
2005
Migrated in 2005

Non-agricultural income
BFG(2)
OLS
0.0157***
0.0213***
[0.00342]
[0.00357]
-0.000222*** -0.000279***
[4.10e-05]
[4.50e-05]
0.0602***
0.0609***
[0.0226]
[0.0231]
0.0422*
0.0458*
[0.0235]
[0.0252]
0.0977***
0.0994***
[0.0241]
[0.0240]
0.224***
0.251***
[0.0196]
[0.0142]
-0.0109
0.00152
[0.0167]
[0.0160]
-0.000297*** -0.000337***
[8.11e-05]
-0.152***
[0.0214]
-0.146***
[0.0224]
-0.100***
[0.0231]
-0.0884***
[0.0259]

[7.44e-05]
-0.149***
[0.0205]
-0.142***
[0.0212]
-0.0977***
[0.0216]
-0.0844***
[0.0246]

Agricultural income
BFG(2)
OLS
0.0209***
0.0169***
[0.00629]
[0.00486]
-0.000206** -0.000189***
[8.35e-05]
[6.60e-05]
-0.0129
-0.0132
[0.0242]
[0.0217]
-0.0401
-0.0543
[0.0398]
[0.0389]
0.0784
0.0688
[0.0658]
[0.0674]
0.0915**
0.136***
[0.0443]
[0.0197]
0.0237
0.0195
[0.0237]
[0.0210]
0.000737*** 0.000747***
[0.000153]
-0.0545
[0.0565]
-0.00549
[0.0559]
-0.0594
[0.0557]
-0.0516
[0.0732]

[0.000160]
-0.0443
[0.0575]
0.0036
[0.0558]
-0.0529
[0.0556]
-0.0386
[0.0695]
0.0466
0.0560*
[0.0316]
[0.0301]
0.105***
0.113***
[0.0324]
[0.0304]
0.0742*** 0.0822***
[0.0281]
[0.0282]
0.039
[0.0339]
0.256***
[0.0879]
0.0444
[0.114]
874

Migrated in 2006
m1 (related to
migration)
m2 (related to nonagricultural work)
m3 (related to
agricultural work)
N
2

R

0.109
[0.129]
-0.00719
[0.0835]
0.331**
[0.153]

-0.409**
[0.161]
0.0733
[0.136]
-0.0404
[0.0814]
4364

1946
0.15

Income of migrants
BFG(2)
OLS
0.0105
0.000869
[0.00640] [0.00531]
-9.95E-05
3.94E-05
[9.44e-05] [7.57e-05]
0.031
0.035
[0.0232]
[0.0234]
0.0123
0.0118
[0.0352]
[0.0340]
0.0666*
0.0772**
[0.0357]
[0.0350]
0.106**
0.102***
[0.0438]
[0.0313]
-0.0423** -0.0443**
[0.0201]
[0.0197]

0.19

0.06

Notes: ***p<0.01, **p<0.05, *p<0.1. For brevity we do not report coefficients for regional
dummies. Bootstrapped standard errors, based on 200 replications, are in parentheses.
This can be a result of the unfinished restructuring of this sector, which suffers from state
intervention in agricultural decisions. Lack of returns to education and low earnings in general
may also explain why this sector looses the most productive individuals to non-agricultural
activities. Among other interesting findings one may notice a persistent gender wage gap across
all employment choices and lower migration income for ethnic Tajik people abroad.
In sum, migration and local nonfarm activities seem to enhance efficiency by reallocating
people with better unobserved and observed characteristics to migrate or undertake non13

agricultural activities and to avoid the agricultural sector with low returns. Moreover, the
empirical results confirm the usefulness of the BFG methodology as opposed to OLS. Ignoring
self-selection of migrants and individuals employed in non-agricultural activities leads to a slight
overestimation of returns to education in these sectors.
5. Conclusion

This paper addressed the question of self-selection based on observable and unobservable
characteristics of individuals in international labour migration, non-agricultural and agricultural
employment in Tajikistan and its link to earnings from these activities. Unlike most empirical
literature, we could attribute selection bias to the allocation of individuals to alternative
employment sectors. Tajikistan was chosen as one of most prominent suppliers of international
migrants among Former Soviet Union countries with migration and remittances playing a crucial
role in social-economic development of the country.
The employment choice between international migration, agricultural and nonagricultural activities is found to be strongly affected by observable individual, family and
locational characteristics. Males originating from households with larger share of children and
old people, living closer to regional centres in areas with larger migration networks are more
likely to migrate rather than to choose local agricultural or non-agricultural employment. The
difference between migrants and individuals in local activities also stems from their family
background. In particular, individuals from households where the father of the head of household
had higher education are more likely to choose non-agricultural activities over migration.
Descriptive statistics show that local non-agricultural activities attract the most educated people,
followed by migration, which leaves the least educated in the agricultural sector.
With regards to returns to education across different employment options, we found
positive returns to higher education for migrants and even more so for non-agricultural labourers.
In the nonfarm sector also the returns to secondary and vocational education are positive. We did
not find any positive returns to education in agriculture, which can be the result of unfinished
structural reforms in this sector. Dimova and Gang (2007) did not find positive returns to
education in self-employment in Bulgaria, but obtained strong positive results after completion
of structural reforms.
We have found positive selection in migration against local non-agricultural activities and
positive selection in local non-agricultural activities against local agricultural activities. This
indicates that the most capable individuals with regards to unobservable characteristics choose to
migrate, the somewhat less able choose to undertake local non-agricultural activities, while
individuals with the worst capabilities stay in poorly paid agricultural activities. These results are
14

different from the results in China obtained by Wu (2001), where individuals with best
unobserved characteristics prefer local nonfarm work. The identified self-selection bias in
unobservable characteristics slightly distorts estimates for earnings. Thus, returns to education in
migrants’ and non-agricultural earnings are overestimated in OLS equations which do not take
into account the self-selection bias.
Our findings lead to several important policy implications. First of all, local nonagricultural activities seem to enhance efficiency by reallocating better educated and more
productive individuals from badly paying agricultural activities. Secondly, a potential income
gain, lack of experience and connections with migration networks seem to stimulate migration of
young males with better unobservable characteristics from the non-agricultural sector. This may
have a negative effect on the development of non-agricultural activities in Tajikistan, which
could be (partly) compensated by remittances and obtained skills of return migrants though. This
latter issue has not been addressed in the current study and can be explored in future. Finally,
ignoring self-selection on unobservable characteristics in migration and non-agricultural
activities can lead to slight overestimation of returns to education.
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6. Appendix

Table A.1. Results of Small-Hsiao tests IIA assumptions (N=7184)
Omitted
1
3
2
3
1
2

lnL(full)
-1234.4
-838.9
-455.6
-833.9
-1263.0
-451.8

lnL(omit)
-1219.9
-833.8
-447.4
-820.5
-1250.3
-437.7

chi2
29.0
10.2
16.5
26.7
25.3
28.1

df
23.0
23.0
23.0
23.0
23.0
23.0

P>chi2
0.18
0.99
0.83
0.27
0.33
0.21

Evidence
for Ho
for Ho
for Ho
for Ho
for Ho
for Ho

Table A.2. Results of Hausman tests of IIA assumptions (N=7184)
Omitted
1
3
2
3
1
2

chi2
53.6
-34.5
327.7
-34.5
53.6
327.7

df
21
22
21
22
21
21

P>chi2
0
--0
--0
0

Evidence
against Ho
--against Ho
--against Ho
against Ho

Table A.3. Descriptive statistics of variables
Variable
Logarithm of nonfarm labour income
Logarithm of farm labour income
Logarithm of migrants' income
Dummy for secondary education
Dummy for vocational education
Dummy for higher education
Dummy, worked at this job longer than 6 years
Dummy, worked at this job during 3-5 years
Dummy, worked at this job during 1-2 years
Dummy, worked at this job during 7-12 month
Dummy, migrated in 2006
Dummy, migrated in 2005
Dummy, migrated earlier than 2005
Dummy for gender, male is the base
Dummy for Tajik
Dummy, urban
Share of migrants in adult population at the district level
in 2003, %
Age, years
Total land per capita at the community level , in
hundredth parts of a hectare
Father of the head of household had higher education
Father of the head of household had vocational education
Father of the head of household had secondary education
Dummy, altitude less than 400 meters
Dummy, altitude between 400 and 1000 metres
Dummy, altitude between 1000 and 1500 metres
Distance to regional centre in kilometres
Dummy for central water supply at the community level

Obs
4364
1946
874
7184
7184
7184
6310
6310
6310
6310
874
874
874
7184
7184
7184

Mean
0.09
-0.44
2.97
0.48
0.18
0.19
0.38
0.23
0.18
0.09
0.45
0.18
0.25
0.68
0.77
0.31

Std. Dev.
0.42
0.46
0.23
0.50
0.39
0.39
0.49
0.42
0.39
0.28
0.50
0.39
0.43
0.47
0.42
0.46

Min
-1.40
-1.70
2.14
0
0
0
0
0
0
0
0
0
0
0
0
0

Max
1.98
1.83
3.71
1
1
1
1
1
1
1
1
1
1
1
1
1

7184
7184

6.11
35.6

4.46
11.9

0
15

21.35
65

7184
7184
7184
7184
7184
7184
7184
7184
7184

2.92
0.07
0.10
0.14
0.15
0.62
0.10
197
0.49

3.63
0.26
0.30
0.35
0.36
0.49
0.30
183
0.50

0
0
0
0
0
0
0
0
0

30.58
1
1
1
1
1
1
1095
1
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