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Abstract
Having a family member migrant reduces not only the labor force participation but
also the job satisfaction of those left behind. Migrants’ relatives build their expectations
on earnings from migration through received information on the wage distribution in
the destination country either from the size of remittances or directly from migrants. If
their expected earnings from migration greatly exceed their current wages in the
source country, migrant relatives become more dissatisfied with their jobs. Using a
simple economic model of job satisfaction and applying both parametric and
semiparametric estimations to Tajikistan’s data, as well as with controlling for an
endogeneity issue with the variable of interest, we estimate the significantly
positive effect of the difference of the expected outside country earnings and
current earnings of migrants’ relatives on their job dissatisfaction. A larger gap
between what an individual could earn in the migration destination country
and what she receives now at her current job in the source country makes
that individual unhappier.
JEL Classification: F22, F24, J28, 015
Keywords: Job satisfaction, Migration, Remittances, Tajikistan

1 Introduction
Our focus in studying the employment-migration relationship is on the source country.
We look at how the migration of one person to another (destination) country impacts
the labor supply decisions of his relatives who remain in a source country. While all
previous studies looked at the effect of remittances on the labor supply decisions of
migrant relatives, in this paper, we examine how the outmigration affects the job satisfaction of non-migrating relatives.
Studying the effect of migration on the labor supply is not new. The pioneering work
on the effect of migration on labor supply of non-migrant family members is by
Rodriguez and Tiongson (2001). They find a negative effect of remittances on the labor
supply of the migrants’ family members in urban Philippines: an additional US$40 of
remittances per migrant family member decreases male and female labor participation
by 0.3% and 0.2%, respectively. Subsequent papers find further evidence of this negative effect of remittances on the labor supply. For example, Acosta (2006) finds that remittances received from international migrants reduce the likelihood of labor supply
by children and women in migrants’ families in El Salvador. Kim (2007) also finds the
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negative effect of remittances on the labor supply at both the individual and geographical cluster levels in Jamaica. Nguyen and Purnamasari (2011) study the Indonesian
data and find that migrant family members work 26 h less per week than members of
households without migrants; if the migrant is male, his family members work 33 h less
than the members of non-migrant households. Amuedo-Dorantes and Pozo (2006) reported that a 100 Peso remittance increase would reduce male formal sector employment by 32 h per month in both urban and rural areas of Mexico, male
self-employment by 11 h per month in urban areas, female nonpaid employment by
6 h per month, and female informal sector employment by 12 h per month. Cabegin
(2006) studies migration from the Philippines, finding in families with wife migrants
that an annual increase in wives’ earnings by 10,000 Pesos decreases the likelihood of
having the full-time paid employment of their husbands by 12% more than men in
non-migrant families. The same increase also leads to a rise in the likelihood of husbands being unemployed by 6%. In families with husband migrants, the same size increase in husbands’ earnings reduces the likelihood of full employment by their wives
by 4% relatively to those in non-migrant households.
Why do remittances negatively affect individual labor supply decisions? Since remittances received from the migrant might have the same effect as that of the
non-wage income in the individual (or family) utility maximization problem, there
are two possible outcomes. Firstly, remittances could result in an interior solution
in the labor supply problem, where the marginal rate of substitution between the
consumption and leisure is equal to the real wage rate. Under this condition, if
leisure is a normal good, then the increase in non-wage income reduces hours of
work of migrant family members. Secondly, remittances might result in a corner
solution to the labor supply problem when the marginal rate of substitution of
consumption and leisure is greater than the wage rate. Since non-wage income
raises individual budget constraints, it also increases individual reservation wages.
Once individual reservation wages are increased to such level that they are higher
than market wages, migrant family members would choose not to work (for detailed discussion of the effect of the non-wage income on the labor supply, see
Killingsworth (1983)).
However, as Rodriguez and Tiongson (2001) stated, it is not entirely clear “whether
migrants’ remittances have a similar effect on labor supply as other nonlabor income”
(p. 721). Due to the complexity of migration process, there are different attributes that
along with remittances influence labor supply decisions of migrant family members.
Several authors discuss these indirect effects of remittances and migration. Acosta
(2006) mentions that the absence of the migrant along with the inflow of remittances
might create positive externalities for neighbors of migrant families by relaxing the financial constraints they face as the migrant’s family hires neighbors to do some work
in their household to compensate migrant’s absence. Kim (2007) hypothesizes that remittances are hurting Jamaica’s competitiveness in international market by increasing
domestic wages. Nguyen and Purnamasari (2011) argued that remittances might affect
labor supply of migrant family members differently depending on both migrant’s gender
and his or her influence on household decisions. Amuedo-Dorantes and Pozo (2006)
stated that remittances help men to forego benefits of formal jobs and choose to do informal work. The absence of the husband because of migration would induce women
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with school-age children in remittance-receiving families to leave the full-time employment (Cabegin 2006).
We look at another dimension in studying the effect of migration on the labor supply
of migrants’ family members in the source country—their job satisfaction. Migrant’s
family members might consider remittances as their lost earning opportunities from
not joining their migrant relatives in working abroad. A non-migrating member of a
migrant’s family would compare her own current earnings from working in the source
country to what she might earn from migration basing on observed remittances from
her migrant relatives. Additionally, a current or returning migrant provides information
on existing labor market opportunities in the destination country. Using this information, a non-migrating member would create her own expectation on earnings from migration like if she joined the migrant, and compare them to her current wage. Then,
the larger the difference between that what she receives now and her expected earnings
from migration is, more dissatisfied from her current job she would be.
Individual expectations on earnings from migration might be affected by costs of migration, which are uncertain. Members of migrant families, however, have advantages
in reducing such costs basing on their migration experience. First of all, the cost of acquiring information on earnings possibilities in the destination country and on the job
search would be lower for migrants’ relatives because they learn this information from
the migrants’ experience. Migration costs are also lowered once the non-migrating
members receive help from their migrant relatives in searching for jobs, housing, and
fulfilling all working and staying formalities in the destination country when they decide to migrate. Therefore, since the family is involved in migration, its members know
how to reduce migration-related costs, which allow them to get earnings almost close
to their expected values.
A similar process is observed in our chosen country case, Tajikistan, with respect to
its main migration destination country, Russia. Wages in these countries during Soviet
period, when the common market existed, were closer to each other. Schroeder (1981)
noted that there were no big differences in average wages of state employees among
the Soviet Republics in 1960–1978. Wages in these two former Soviet countries started
moving away from each other in early 1980s and accelerated after the collapse of the
Soviet Union. Current developments in restricting the free movement of people such as
the introduction of migrant quotas, and then work patents, also contributed to speeding up the wage divergence between these countries. Figure 1 shows the scale of the accelerating divergence of Tajik real wages from Russian real wages after the collapse of
the Soviet Union. The gap between the average real wages in Russia and Tajikistan increased from 3335 Rubles in 2002 to 18,600 Rubles by August 2010. In August 2010,
the average real wages in Russian Federation were about 8.5 times higher than those in
Tajikistan (Statistical Committee of CIS 2011; State Statistical Agency of Tajikistan
2011; Russian State Statistical Committee 2010). Such differences in wages resulted in
increasing seasonal labor migration from Tajikistan to Russia, which might be positively
related with increasing job quits in Tajikistan.
Our discussion is consistent with the job satisfaction literature, which defines job satisfaction as an increasing function of the deviation of current workers’ wages from the
expected wages which they might receive from another employer or occupation. Introduced into the economics literature by Hamermesh (1977), in his economic model,
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Fig. 1 Comparison of real wages between Russia and Tajikistan, Rubles. Data sources: (1) Data on wages
and consumer price index in Tajikistan are from the website of the State Statistical Agency of Tajikistan
(State Statistical Agency of Tajikistan 2011). (2) Data on wages and consumer price index in Russia are from
Russian State Statistical Committee Monthly Reports on Social and Economic Conditions of Russian Federation
(Russian State Statistical Committee 2010). (3) Exchange rates used in converting Tajikistan’s wages to Russian
Rubbles are from the website of the National Bank of Tajikistan (National Bank of Tajikistan 2011)

workers compare their wages in their current occupations with those from other job alternatives. If workers’ current wages are higher than those from alternative jobs, they
would be more satisfied with current jobs, and vice versa. His equilibrium condition at
the time when an individual starts his work at the new occupation implies that there is
no differential job satisfaction. Once the working experience with the current employer
increases, the worker becomes more certain about her earning abilities that increase
her job satisfaction. He finds a positive relationship between job satisfaction and the deviation of actual wages from the expected wages which are derived using information
on the mean of the country’s wage distribution conditioned on worker’s individual
characteristics such as experience, age, education, and gender.
Hamermesh’s findings have been confirmed across consequent studies. Clark and
Oswald (1996) used two distinct variables in their regression analysis, logarithms of
current and expected earnings, instead of a single variable of wage residuals. They
found that while the coefficient on the logarithm of current earnings is positive, the coefficient on the logarithm of expected income from other job alternatives is negative
and statistically significantly different from zero. Comparison with alternative specifications allowed them to conclude that individual well-being does not depend on absolute
income, but on the income comparison, i.e., on the relationship between what a person
gets now and what she probably could get if she changed her job. In his following
paper, Hamermesh (2001) finds that current shocks which widen earnings inequality
also increase the current job satisfaction of those who are at the top of earning distribution. Diaz-Serrano and Vieira (2005) by analyzing European data found that the
low-paid workers are less satisfied with their jobs compared to higher paid workers, except the British as they receive larger compensating non-pecuniary benefits. Card et al.
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(2010) using a randomized manipulation of access to information among employees of
the University of California find that granting access to earnings information of other
employees increases job dissatisfaction among workers with wages less than the median
in their pay unit and the same occupations.
Another group of studies have found a significant negative relationship of job
satisfaction with job quits. Freeman (1978) in studying the US panel data finds a
negative relationship between job quit and job satisfaction: people who are satisfied
with their jobs remain with their current employers. Clark et al. (1998) using ten
waves of panel data find the same negative relationship between job satisfaction
and job quit. Union membership does not affect workers’ job satisfaction and decisions: members who are dissatisfied from their jobs are likely to quit as
non-members (Clark 2001). Kristensen and Westergaard-Nielsen (2006) found that
satisfaction with type of work has more significant impact on choice to quit relatively to other components of job satisfaction. Bockerman and Ilmakunnas (2009)
noted that the job dissatisfaction firstly induces job search which in its turn leads
to actual job switches.
Jobs satisfaction is also correlated with the subjective well-being (Tait et al.
1989). This relationship is reciprocal and bidirectional, where job and life experiences of the worker affect each other (Judge and Watanabe 1993). The relationship
is positive implying that the satisfied worker from his job is feeling being satisfied
from other aspects of his life (Rice et al. 1980; Mishra et al. 2014). The relationship of the subjective well-being to job satisfaction is stronger than the causal relationship from job satisfaction to the subjective well-being (Judge and Watanabe
1993; Bowling et al. 2010).
In the next section, we discuss a simple model specification of job satisfaction and incorporate migration into this model. In the third section, we explain the semiparametric ordered response model and discuss how we control for the endogeneity of
migration-related variables. The fourth section provides definitions and explanations of
the data used in this paper. We used the data from 2007 Living Standard Survey on
Tajikistan (State Statistical Agency of Tajikistan 2007), a small Central Asian, former
Soviet and transitional country which is highly dependent on migration and remittances. Differences in wages in Tajikistan and its migration destination country, Russia,
along with increasing migration, make it a good country case for our study. This section also discusses estimation results of migration on the job satisfaction in Tajikistan.
The final, fifth, section concludes.

2 Model specifications
2.1 Simple model of job satisfaction

We assume that an individual i faces the following utility maximization problem with a
constrained amount of leisure:
 i
max U i ci ; l
fcg

subject to the budget constraint:
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n


X
i
wi T−l þ vi ≥
p j cij ;
j¼1

where cij is a consumption of good j with corresponding price pj, ci is individual i’s
choice of the consumption bundle, l is the constrained amount of leisure, T is the total
available time, wi is the wage rate, and vi is a non-wage income. Assume also that
standard conditions for the utility function along with Inada condition hold, i.e., Uc > 0,
Ucc < 0, and lim U c ¼ ∞, respectively.
c→0

Killingsworth (1983) defines three main situations when such constrained leisure exists. Firstly, many firms for production efficiency set fixed hours of work and organize
workers in several group-shifts. Then, a person has the option either to take the job
with the offered fixed hours of work or leave it. Secondly, person-specific factors such
as health issues might prevent workers from working more hours than some fixed
number of hours. Finally, unemployment caused by imperfect information and imperfect mobility of people results in a discontinuous budget constraint. In such a case, individuals may not be able to immediately take up offers. This sets an upper limit to
working hours per period, beyond which the budget becomes discontinuous. In all
these situations, the income and substitution effects have little or no impact on individual labor supply decisions. However, one important aspect of such model is that any
possible increase in wages would result in increasing individual consumption. To see
this, we use Deaton and Muellbauer (1981) results on the linear function of the individual consumption with constrained labor supply.
Deaton and Muellbauer (1981) derived the following linear form of the restricted demand function for the consumption good j1:




cij ¼ ϵij þ αij βi þ

!
βij θij i  i i 
−
β α −l þ
βi θ i

βij
β

i

þ

!

αij
αi −l

i

 


i
wi T i −l þ vi −ϵi ;

where αij ; αi ; βij ; βi ; ϵij ; θij , and θi are preference parameters from individual i’s utility
function.
Notice that an increase in the demand for the consumption good j depends on wages,
i
w , through total income: once the wage increases, it would increase total income available for the individual in such a way that she can spend more in buying the consumption goods. If we assume that there are no changes in individual non-wage income,
then for any w′i > wi the increment in consumption with constant labor supply can be
defined as follows:



i
i
i
c0j −cij ¼ γ ij w0 −wi T −l > 0;
or, by summing over consumption goods j:



i
i
i
c0 −ci ¼ γ i w0 −wi T −l > 0;
P
P
P
αi
βi
where c0 i ¼ nj¼1 c0j i ; ci ¼ nj¼1 cij ; γ ij ¼ βij þ j i , and γ i ¼ nj¼1 γ ij > 0: These expresi
α −l
sions are strictly positive since the demand for each consumption good is increasing in
wage.
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The last expression shows that the relationship between the expected individual demand for a bundle with more consumption goods and her current consumption can be
expressed as the difference in work earnings: if a person wants to increase her consumption, such an increase should be compensated by receiving higher wages.
Next, using the mean value theorem, for any ti ∈ (0, 1), we rewrite the difference between the individual utilities evaluated at c0i and ci in the following form:
U i ðci ; l Þ−U i ðc′ ; l Þ ¼ −U ic ðt ici −ð1−t i Þc′ ; l Þðc′ −ci Þ < 0
i

i

i

i

i

i

i
i
¼ −ρi ðw′ −wi ÞðT−l Þ < 0;

ð1Þ

which is strictly negative due to the imposed condition on utility function, Uc > 0, and
w′i > wi, implying Δc > 0; and ρi is a random parameter driven by individual utility parameters for expected wage w′i,


 i i
ð2Þ
ρi ¼ γ i U ic t i ci − 1−t i c0 ; l > 0:
The important result from (1) is that the comparison of utilities received from consuming different amounts of consumption goods could be made based on the difference between wages. The economic interpretation of this result is that, using the
available information on the within source country wage distribution, an individual
would construct her wage expectation from other possible job alternatives. In such a
way, she can evaluate the possible changes in her consumption if she decides to quit
her current job in favor of new jobs with different wages. If her wage expectation from
outside jobs is higher than her current wage, or equivalently w′i > wi, then she would be
unhappy with her current job. The outside wage is evaluated using the country’s internal wage distribution:
Z ∞
0i
wd F A ðwÞ;
w ¼
minwA

where minwA and FA(w) are the minimal wage rate and the wage distribution in the
country A, respectively.
Notice that in the regression analysis, the expression (1) can be referred to as a random coefficient model, since the parameter ρi is random over population. The most
useful way is to write ρi ¼ ρ þ ui with EðρÞ ¼ ρ and E(u ) = 0; then, expression (1) can
be rewritten as:






i
i
i
i
~i ;
ρi w0 −wi T −l ¼ ρ w0 −wi T −l þ u
i

~i ¼ ui ðw0 i −wi ÞðT −l Þ. The final expression has a constant coefficient on the wage
where u
differences which is a parameter of interest, as well as the interaction term between the
unobserved heterogeneity and wage differences. Therefore, one also needs to calculate the
~i :
average partial effects of model variables, by averaging over unobserved u
Using the last expression, we can rewrite the function of job satisfaction. First, notice
that an individual would be satisfied if her current wage is greater than that which she
i

i

might receive from any other employer: U i ðci ; l Þ−U i ðc0 i ; l Þ > 0. Therefore, an individual would compare her current wage, wi, to the possible wage that she could receive in
another job, w′i, for the same hours of work based on her individual worker
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characteristics and current market conditions. Define by J the index of individual i’s job
satisfaction; for unknown cut points τ1 < τ2 < … < τk − 1:



i
i
~i ≤ τ 1
αw w0 −wi T −l þ u
J1 ¼ 1 :



i
i
~i ≤ τ 2
J 2 ¼ 2 : τ 1 < αw w0 −wi T−l þ u
ð3Þ
⋮
⋮



i
i
~i
J k ¼ k : τ k−1 < αw w0 −wi T−l þ u
Using this specification, we can estimate the effect of the difference between the individual expected wages from other jobs and current wages on the job satisfaction. Since
by construction ρi > 0, current job satisfaction from having lower wages, i.e., increasing
wage difference of (w′i − wi), would be a simple t test on the negative sign of the coefficient αw.
2.2 Migration and job satisfaction

Once a household sends a migrant, its members acquire information about outside
country wage distribution through either the size of remittances, or information directly received from a migrant. Having such information, a member i of the migrant’s
family would construct her expectation on her earnings from migration as if she has
migrated:
Z ∞
i
wd F B ðwÞ;
r0 ¼
minwB

where minwB and FB(w) are the minimal wage rate and the wage distribution in the
destination country B, respectively.
Therefore, with such information, she would be able to compare her utility based on
her earnings in her source country with her utility from her expected earnings in the
destination country:
 i








i
i
i
~i;r ;
ð4Þ
U i ci ; l −U i cr i ; l ¼ −ρi;r r i −wi T −l ¼ −ρr r i −wi T −l þ u
where ri is the expected wage earnings from migration by individual i, cr i is an individi

~i;r ¼ ui;r ðr i −wi ÞðT −l Þ is an heteroscedastic
ual i’s target consumption if she migrated, u
i, r
r
reflect changes in utility parameters with observed
error term, and ρ with ρ
remittances.
Her current job satisfaction depends on two parallel utility comparisons defined as in
(1) and (4):
h  i

i h  i 

i
i
i i
þ U i ci ; l −U i cr i ; l
U i ci ; l −U i c0 ; l
 






i
i
i
~i þ u
~i;r
¼ − ρ w0 −wi T−l þ ρr r i −wi T −l þ u
We estimate this equation for migrant family members working in the source country. Notice that we intentionally add both wage differences in the equation, which allow
us to estimate the effect of the difference of the expected outside country wages and
current wages of migrants’ relatives on their job satisfaction keeping constant the difference in the expected internal country wage and current wages.

Abdulloev IZA Journal of Development and Migration (2018) 8:21

Page 9 of 27

Starting from this point, we distinguish these two differences by calling the first difference, i.e., the difference between individual expected wages from internal country
jobs and individual’s current wages, as the intra-country wage difference. We call the
second difference, i.e., the difference between individual expected wages from migration
(or the destination country wage distribution) and individual’s current wages, as the inter-country wage difference.
One can also interpret the last equation using the definition of first order stochastic
dominance. If the destination country’s wage distribution dominates the wage distribution in the source country in the sense of the first stochastic dominance, expected utility from migration would be higher than the expected utility of changing jobs within
i

i

the source country: F B ðwÞ ≤ F A ðwÞ <¼> U i ðc0 i ; l Þ ≤ U i ðcr i ; l Þ. This implies a significant
negative effect of the inter-country wage difference, (ri − wi), on the their job satisfaction. A similar argument works, if one apply the second order stochastic dominance in
considering the wage distributions between the source and destination countries for
certain occupations or workers’ other individual characteristics.
Using this expression, we can rewrite the job satisfaction index function (4) including
information on inter-country wage differences of the migrants’ relatives:






i
i
i
i
J 1 ¼ 1 : αw w0 −wi T−l þ αr mi;h r i −wi T −l þ ~ζ ≤ τ 1






i
i
i
i
J 2 ¼ 2 : τ 1 < αw w0 −wi T−l þ αr mi;h r i −wi T −l þ ~ζ ≤ τ 2
ð5Þ
⋮
⋮







i
i
i
i
J k ¼ k : τ k−1 < αw w0 −wi T −l þ αr mi;h r i −wi T−l þ ~ζ ;
i
where mi, h = 1 if the households h of the individual i has any migrant and ~ζ ¼ −ð~
ui

~i;r Þ is a composite heteroscedastic error term. According to our discussions
þmi;h u
above, αw and αr both should have negative signs.

3 Econometric model
3.1 Semiparametric estimation

~i and u
~i;r . The estimation
Both models in (3) and (5) imply heteroscedastic error terms u
of such models using standard parametric ordered response models could be problematic. According to Wooldridge (2010), the current concerns in parametric estimation
are mainly about the signs of the model coefficients as well as their magnitudes. Firstly,
if parametric response models are applied, the heteroscedastic error terms might affect
the signs of partial effects of the model variables in such a way that the true coefficients
of model variables would have different signs from the partial effects of those variables.
Secondly, in parametric ordered models, the signs of estimated coefficients do not necessarily determine the directions of corresponding variable effects on model intermediate outcomes (i.e. for m = 2, …, k − 1), because of symmetry and monotonicity
properties the standard normal probability distribution function, as well as the size of
the cut points. And, finally, the parametric estimation of response models with endogenous variables would produce scaled estimates; thus, to derive the original values
of coefficients can be estimated by dividing them by bootstrapped standard errors, or
using the delta method.
We use the semiparametric estimation for models (3) and (5), which is based on results from Klein and Spady (1993), Blundell and Powell (2004), and Rothe (2009). The
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main advantage of semiparametric methods in estimating our job satisfaction model is
that it allows us to relax the distributional assumptions on the error terms of the model
~i and u
~i;r . Such advantage is crucial, since in the parametric model the consistency of
u
estimators is sensitive to the distributional assumption of the error term (Klein &
Sherman, 2002).
Firstly, we impose the single index restriction for probabilities of outcomes of reported job satisfactions Ym = 1, as in categorical numbers of m = 1, 2…k, conditional on
data X1, X2, X3 by


EðY m ¼ 1jX 1 ; X 2 ; X 3 Þ ¼ Pr X 1 β1 þ X 2 β2 þ X 3 β3 þ C 0 þ u ≥ 0
¼ Prðβ1 ðX 1 þ X 2 θ1 þ X 3 θ2 Þ þ C 0 þ u ≥ 0Þ
¼ PrðX 1 þ X 2 θ1 þ X 3 θ2 þ ϵ ≥ 0Þ ¼ PrðV 1 ≥ −ϵÞ ¼ F m ðV 1 Þ;
where Ym = 1{Jm = k}, β’s are original coefficients of the model, θ’s are ratios of original
coefficients to β1, Co is the constant of the model, V1 = X1 + X2θ1 + X3θ2 is an index, u is
an error term with E(u) = 0, and ϵ = C0 + u, Fm is the cumulative density function. For
identification and consistency purposes, X1 should be a continuous variable and there
should be no other functions of X1 in the model; a matrix (X1, X2, X3, 1) has a full rank
as N → ∞.
Such restrictions allow us to improve the finite sample behavior of our estimator by
keeping the dimension of the data small, to apply estimation even when the index has a
non-linearly functional form. This restriction allows estimating a ratio of coefficients ignoring the constant term along with the thresholds. Imposing such restriction, however,
do not help us to recover the original coefficients of the model.
Using such index restriction, we would be able to derive the conditional distribution
of Ym on model’s data X1, X2, X3 using the following conditional expectations:
EðY 1 ¼ 1jX 1 ; X 2 ; X 3 Þ ¼ F 1 ðV 1 Þ
EðY 2 ¼ 1jX 1 ; X 2 ; X 3 Þ ¼ F 2 ðV 1 Þ
⋮
EðY m ¼ 1jX 1 ; X 2 ; X 3 Þ ¼ F m ðV 1 Þ
Each expectation could be derived using a single-index binary model discussed in
Klein and Spady (1993). Hence, using the above probabilities, we can write the quasi
loglikelihood function in the following form:
ln L ¼

1 XX
π i ln ð F m ðV 1i ÞÞ;
N i m

where πi is a trimming function, which helps to keep the probabilities away from the
end of tails, and N is a sample size.
These probabilities can be estimated using the kernel regression estimator
!
X
^ 1i −V
^ 1j
V
Y m;i K
=ððN−1Þh1 Þ
h1
 
j≠i
^m V
^ 1i ¼
!
;
F
X
^ 1i −V
^ 1j
V
K
=ððN−1Þh1 Þ
h1
j≠i
where K is a Gaussian kernel function, and the bandwidth h1 ¼ σ ^ N −1=5 , and σ ^ is a
V1
V1
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^ 1 (see Silverman (1986)). The Hessian is estimated using the
standard deviation of V
third order differentiable kernel, i.e., with the bandwidth size h1 ¼ σ ^ N −1=7 by
V1
!−1
 !
 !0
^ 1i
^ 1i
X d Fm V
d Fm V
1
−1
 
−H ¼ E
:
^ 1i
dθ
dθ
Fm V
m

3.2 Endogenous explanatory variable

The main problem in estimating the effects of migration are the endogeneity issue, as
both the decision on emigration and, consequently, the receipt of remittances are not
random events. Households are self-selected in sending their member(s) abroad; as
well, migrants are self-selective in returning to their home countries. In addition to
these emigration self-selection issues, the duration depending heterogeneity, i.e., the decision on when to migrate, could cause the biasness in estimators (Gibson et al. 2010).
The selection issue of migration in our model on the job satisfaction and the migration
relationship arises as only working migrant relatives in the source country can compare
their current work earnings to those from migration, while workers who do not have
migrant relatives cannot. Endogeneity problems also rise when there is a simultaneity
issue between an individual’s job dissatisfaction and migration of the family member.
Close relatives of individuals who are mostly dissatisfied with wages they receive at
their current jobs due to their altruistic preferences might choose to migrate and consequently to send remittances in order to help in filling this person’s needs. In such
way, the coefficient on differences of wage and remittances for families with current
migrants might be upward biased. Modeling unobservable variables like unreported income other than wages (such as income from informal employment) can also influence
individual job satisfaction. Estimating the model without controlling for such income
would produce downward biased estimates on the difference of remittances and individual current wages.
There are several ways to deal with endogeneity issues. The most popular is the instrumental variable approach. To apply similar to the instrumental variable approach to
our regression analysis in respect to the inter-country wage difference, we refer to the
results of Blundell and Powell (2004) and Rothe (2009). They developed a semiparametric method for estimating binary response models with continuous endogenous regressor, which can be extended to semiparametric ordered response model. However,
since the endogenous explanatory variable in our model has a truncated distribution
(i.e., we have do not observe outside wage differences for members in non-migrant
families), instead of using the ordinary least squares estimation for the first stage reduced form equation, we use Ichimura’s semiparametric non-linear least squares (Ichimura 1993).
We specify our semiparametric ordered response model with an endogenous explanatory variable:




E Y m ¼ 1jX 1 ; X 2 ; X e3 ¼ PrX 1 þ X 2 θ1 þ X e3 θ 2 ≥ −ϵe
ð6Þ
¼ Pr Y m ¼ 1jV e1 ≥ −ϵe ;
where one of explanatory variables, X e3 , is endogenous and superscript e in index V1
implies that it has an endogenous variable as its argument.
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The endogenous variable X e3 is assumed to be determined by the reduced non-linear
form:
X e3 ¼ ψ ðZ þ X 1 α1 þ X 2 α2 Þ þ ε;
where ε is a stochastic error term, ψ(∙) is an unknown function, α are coefficients normalized by the coefficient of excluded from the structural equation, a continuous variable of Z, (Z, X1, X2) is a matrix of all exogenous variables, which has a full rank with
probability 1. Then by construction, we would have:
E ðεjX 1 ; X 2 ; Z Þ ¼ 0:
By defining an index V2 = Z + X1α1 + X2α2, we can rewrite the conditional expectation
of outcome Yk as:






E Y m ¼ 1jX 1 ; X 2 ; X e3 ; V 2 ¼ Pr V e1 ≥−ϵe jV 2 ¼ F m V e1 ; V 2 ;
where Fm(∙) is a cumulative distribution function of Ym = 1 conditioned on two indexes,
V e1 and V2. Therefore, the semiparametric ordered response model with a continuous
endogenous explanatory variable can be characterized as a double index model.
We rewrite the quasi log likelihood function in the following form:
ln L ¼

1 XX
π i;X 1i π i;V 2i ln ð F m ðV 1i ; V 2i ÞÞ;
N i m

where πX and π V 2 are trimming functions on continuous variables in ðX 1 ; X 2 ; X e3 Þ, and
V2, respectively.
V2 is estimated in the first stage by running the Semiparametric Nonlinear Least
Squares of X e3 on (Z, X1, X2). Then conditioning on the estimates of the first stage index
^ 2 , we can estimate functions F k ðV 1i ; V
^ 2i Þ by the kernel regression estimator:
V
!
!
^ 1i −V
^ 2i −V
^ 1j
^ 2j
V
V
Y mi K
K
=ððN−1Þh1 h2 Þ
h1
h2


j≠i
^m V
^ 1i ; V
^ 2i ¼
!
!
F
:
X
^ 1i −V
^ 2i −V
^ 1j
^ 2j
V
V
K
K
=ððN−1Þh1 h2 Þ
h1
h2
j≠i
X

The bandwidth for two-index model is chosen as h1 ¼ σ ^ N −1=6 and h2 ¼ σ ^ N −1=6 ,
V1
V2
^
^
where σ ^ and σ ^ are standard deviations of V 1 and V 2 , respectively. Its Hessian is
V1
V2
estimated using the third-order differentiable kernel, with bandwidth sizes h1 ¼ σ ^
V1
−1=8
−1=8
N
and h2 ¼ σ ^ N
, by
V2
!−1

!

!0
^m V
^m V
^ 1i ; V
^ 1i ; V
^ 2i
^ 2i
X dF
dF
1
−1


:
−H ¼ E
^m V
^ 1i ; V
^ 2i
dθ
dθ
F
m
To confirm that this semiparametric estimation method performs well, we decided to
fulfill the experiment using Monte Carlo simulations. The experimental data was generated using the following similar structure of our model:
I ¼ 1f2X 1 þ X 2 −X 3 −X 4 −3 > 0g;
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Y2 ¼

2X 1 þ X 2 −X 3 −X 4 −3 þ ε : I ¼ 1
0
:I¼0

Y 1 ¼ 3X 2 −X 3 þ 2X 4 þ 3Y 2 þ 1 þ ϵ : ϵ ¼ 5−1=2 ð2ε þ uÞ;
Y1 ¼ 1
Y1 ¼ 2
Y1 ¼ 3

if
if
if

Y 1 ≤ τ 1
τ 1 < Y 1 ≤ τ 2
Y 1 > τ 2 ;

where all X’s, ε and u have independent normal distributions. Cut points τ’s are
defined using tertiles of Y 1 . The sample size is 3000; the number of Monte Carlo
replications is 1000.
It is easily seen from these equations that the true semiparametric coefficients in the
reduced form equation for Y2 are (0.5, −0.5, −0.5)′, and in the structural equation for Y1
are (−0.33, 0.67, 1)′. The mean, median, and standard deviation of distributions of parameter estimates of the reduced form equation for Y2 from Monte Carlo simulations
are (0.5012, −0.5006, −0.5003)′, (0.5011, −0.5002, 0.4990)′, and (0.0315, 0.0297, 0.0313)′,
respectively. The mean, the median, and standard deviations of distributions of parameter estimates of the structural equation for Y1 are (−0.3265, 0.6793, 0.9590)′, (−0.3262,
0.6791, 0.9587)′ and (0.0132, 0.0166, 0.0507)′, respectively. Our Monte Carlo experiment shows that the coefficient estimates from both reduced form and structural equations estimated using the suggested semiparametric estimation methods are very close
to their true values; they have both negligible biases and smaller variances.

4 Empirical study
4.1 Tajikistan’s case

We have chosen the country case of Tajikistan for several reasons. Firstly, it is a transitional country which currently experiences an increasing labor migration due to high
wage differences between Tajikistan and the main destination of its migrants, Russia.
The average real wages in the Russian Federation in 2010 were about 8.5 times larger
than those in Tajikistan. Such wage differences not only drive more people from
Tajikistan to Russia, but might also increase the dissatisfaction among current workers
in Tajikistan with their current wages.
Secondly, Tajikistan and Russia share the 70-year history of association in a single
country, the USSR, under similar identities, cultural norms and traditions, where
people use Russian as an international communication language. Such a commonly
shared historical background helps to lower migration costs. Some elder generation of
Tajiks still speak Russian and hold diplomas from Soviet schools and universities, which
are helpful in finding jobs in Russia. They also do not need to spend additional time
and money in learning Russian language. Some Tajikistan’s migrants might rely on help
from their older Russian friends and families, whom with they used to work, or served
in the Soviet army, in finding jobs and temporary accommodations. All these factors
may positively affect the elder migrants’ earnings in Russia.
Furthermore, since families heavily depend on remittances2 and because of migration
being seasonal in Tajikistan (where migrants return in each winter after seasonal job
cuts due to the Russia’s cold weather), migrant families observe perfectly the wages of
their migrant relatives through either the remittances they receive or directly from migrants themselves. The World Bank reports that the size of remittances sent by Tajik
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migrants increased from one third of the country’s GDP in 2009 to 42% of its GDP in
2014 ranking Tajikistan as the world’s most highly dependent country on remittances
(World Bank 2011, 2016). According to 2007 Living Standards Survey on
Tajikistan (State Statistical Agency of Tajikistan 2007), about 27.35% of interviewed
households received remittances in last 12 months, and 29% of those households which
received remittances are heavily dependent on them. Furthermore, the International
Labor Organization reports that 77% of returned Tajik migrants confirmed that they
plan to migrate again in the next working season (International Labor Organization
2010). Such seasonality, easy and accurate observance of migrant’s earnings would help
other migrant family members, who remained in Tajikistan to build their expectations
on their possible earnings from migration if they joined their migrant relatives.
International migration is relatively new phenomena in Tajikistan. As a
country-member of the former Soviet Union, international migration was strictly
controlled and even “prohibited” by the Central Soviet Government. After the Union’s
collapse, this restriction was removed, thereby involving an appreciably large proportion of Tajikistan’s population.
The overall labor force participation in Tajikistan is at 43% which is lower to its comparative countries’ rate. The labor force participation is reducing since the collapse of
the Soviet Union, especially among women (Strokova and Ajwad 2017).

4.2 Data and variables

As a part of the response to the recognition of current migration trends in Tajikistan,
data was collected in 2007 Living Standard Survey (State Statistical Agency of
Tajikistan 2007) highlighting migrants and their families. This survey includes questions
on migration, education, health, labor market, housing, transfers and social assistance,
subjective poverty and food security, as well as data for household’s expenditure and income. There were 4860 households surveyed in Tajikistan in 2007; 1170 households, or
24%, had migrants in last 12 months.
We look at the reported overall individual satisfaction from current primary jobs in
Tajikistan. The survey asks a question “Overall how satisfied are with your job?”. The
answers are recorded for those who were present in the household during the survey as
“very satisfied,” “satisfied,” “neither satisfied nor dissatisfied,” “dissatisfied,” and “very
dissatisfied.” Because few observations were reported at extreme values, we put two
first answer categories (“very satisfied” and “satisfied”) together into one category and
named it “satisfied”, and two last categories (“dissatisfied” and “very dissatisfied”) into
another single category, and named it “dissatisfied”. This categorical variable is used as
the dependent variable in our regression analysis.
The sample size is 2901, including individuals with zero reported wages. We have not
excluded them for two reasons. Firstly, working individuals, who reported their job satisfaction, work at different employers that include family owned businesses and farms.
In such businesses and farms, involved family members do not necessarily receive individual wages in cash (i.e., they have zero reported individual work earnings), since they
work at increasing family’s total income which is common. Secondly, since employment
in the informal sector is common in Tajikistan, many families have other than wages
income from employment that might be not reported (Abdulloev et al. 2012). Since we
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would allow non-pecuniary effects and other non-reported income from current employment to be a part of the error term in our model, we did not exclude these observations from the sample.3
Our sample does not include people who reported their job satisfaction, but did not
work in last 14 days because of work suspension, temporary workload reduction, enterprise closure or return from working abroad. Furthermore, we restricted our sample to
include individuals in working ages from 15 to 64 according to the WB’s recent Jobs
Diagnostic Report on Tajikistan (Strokova and Ajwad 2017).
We are interested in estimating the effects of two variables on job satisfaction; that is
the effect of intra-country and inter-country wage differences.4 The variable
intra-country wage difference is constructed as the difference between the reported
work earnings, which includes cash, bonuses, and in-kind payments, and the expected
value of work earnings from the country’s internal wage distribution, which are calculated using Mincer’s (1970) earnings regression equation for each provinces of
Tajikistan with division into rural and urban areas (totally 9 geographical areas). The
variable inter-country wage difference is constructed as the difference between reported
work earnings, which includes cash, bonuses, and in-kind payments received by
non-migrating members of families of both returned in last 12 months and current migrants, and, the expected value of work earnings using parameters of the estimated
Mincer’s earnings regression equation for current migrants. The value of the variable
on the inter-country wage differences for working individuals in non-migrant families
is zero, since according to our economic model, they cannot observe information on
wage distributions of destination countries (by other words, the spillover effects of migration are set at zeros). This selection issue is accounted for in our semiparametric
model 2-IV (see the next section). Variables which were included in Mincer’s earning
regression equation include individual age, gender, and levels of education.
Other exogenous variables in the model of job satisfaction include dichotomous variables defining whether an individual has the highest level of education from any technical school (vocational education), whether the individual has the highest level of
education from the university, whether an individual is male, whether an individual
lives in the capital, whether the job is affiliated with a social security scheme (i.e., the
National Social Protection Fund that is used to cover expenses on social protection of
employees), whether the working place is in a fixed building, whether an individual
works in the street or market. The model also includes continuous explanatory variables on individual ages, the number of children in the household, and monthly nominal per capita nonfood consumption in thousands of local currency (Somoni).
Definitions of these variables are provided in Table 1.
As it was briefly discussed above, a main problem in estimating effects of migration is
that the migration related variable in our model − the variable on the inter-country wage
difference − is endogenous. There are several ways to deal with endogeneity issue, but the
most popular is the instrumental variable approach. Brown and Leeves (2007) used migration networks to instrument the number of migrants in the household. This instrument is
constructed using the community-level migration patterns. McKenzie and Rapoport
(2007) suggest instead using historic networks as an instrument for migration since communities are affected by external shocks that would lead to changes in current migration
patterns. While migrant networks are widely used as an instrument to the decisions on
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Table 1 Variable descriptions, ages of 15–64
Variables

Descriptions

age

Individual’s age

resm

Difference between expected wages from migration and current work earnings, in thousands of
Somoni

resw

Difference between expected intra-country wages and current work earnings, in thousands of
Somoni

ch14

Number of children in families with age less than 15

pcnf

Monthly per capita nonfood consumption, nominal in thousands of Somoni

meduc

Dummy variable on whether an individual holds the highest level of education from the vocational
school

heduc

Dummy variable on whether an individual holds the highest level of education from university

male

Dummy variable on whether an individual is male

capl

Dummy variable on whether an individual lives in the capital city (Dushanbe)

ssec

Dummy variable on whether an individual’s job is affiliated with social security scheme

fdpl

Dummy variable on whether an individual workplace is in a fixed building

smpl

Dummy variable on whether an individual workplace is in the street or market

netw

Network variable (excluded exogenous continuous variable)

family involvement into migration, there are other instrumental variables applied to migration such as distances to roads and main cities, and economic changes.
Since there was no migration history in Tajikistan as it was mentioned above, we used
the current migration network per local communities as an excluded variable to control
for endogeneity of migration in our semiparametric model. The migrant network variable at the community level is defined as a share of community’s migrants in the total
number of adults in that community (there are 269 communities in the sample). Adults
are defined as those who are 15 years old and above. We define migration network per
local community as:
X

mR;h

R;h

netwR ¼ X

nad
R;h

;

R;h

where netw is network variable defined for each community R, mR, h is a number of migrants in household h in the community R, and, nad
R;h is a number of adults in household
h in the community R. Since this variable is defined per community level, it is exogenous to individual decisions.
Table 2 reports summary statistics of variables for three separate groups based on reported job satisfaction: dissatisfied, neither satisfied nor dissatisfied, and satisfied. Migrant families are defined as those who have current migrants abroad or migrants who
returned during last 12 months. There are 234 people who reported being dissatisfied
from their jobs: 62 of them have migrant relatives and 172 people do not have. Six hundred forty-one people reported being neither satisfied nor dissatisfied from their jobs:
151 of them live in families with migrants and 490 people live in families without migrants. A larger number of people, 2026, are in the group who reported being satisfied
from their jobs, out of whom 427 people have migrant relatives, and 1599 people do
not have migrant relatives.
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0.0289

0.1774

0.0968

0.4194

0.0806

0.3871

0.2903

0.1452

0.1271

62

heduc

male

capl

ssec

fdpl

smpl

netw

Observations

2.0484

ch14

meduc

0.1227

resw

pcnf

0.9517

resm

0.0756

0.3551

0.4576

0.4911

0.2745

0.4975

0.2981

0.3851

0.0495

1.5621

0.1768

0.2038

172

0.0680

0.1860

0.2326

0.3314

0.0814

0.4942

0.1105

0.2151

0.0316

2.3430

0.1068

0

37.6802

0.0526

0.3903

0.4237

0.4721

0.2742

0.5014

0.3144

0.4121

0.0373

1.6767

0.1825

0

11.5469

Std. dev.

151

0.1149

0.0993

0.2517

0.4305

0.0596

0.4702

0.0662

0.1391

0.0268

2.7086

0.1170

0.9630

39.5232

Mean

0.0754

0.3001

0.4354

0.4968

0.2375

0.5008

0.2495

0.3472

0.0311

1.8279

0.1180

0.1480

12.8902

Std. dev.

Mean

Std. dev.

12.5208

Mean

37.9839

With migrant

With migrant

490

0.0681

0.2102

0.2877

0.3571

0.1735

0.5041

0.1143

0.1796

0.0307

2.5959

0.0755

0

39.0674

Mean

0.0523

0.4079

0.4532

0.4797

0.3790

0.5005

0.3185

0.3842

0.0479

1.9303

0.2113

0

11.2271

Std. dev.

Without migrant

Neither satisfied nor dissatisfied
Without migrant

Dissatisfied

age

Variable

Table 2 Summary Statistics employed people in ages of 15–64

427

0.1146

0.1007

0.3372

0.4333

0.0539

0.3981

0.1499

0.1827

0.0378

2.2881

0.0561

0.9227

41.3583

Mean

With migrant

Satisfied

0.0598

0.3013

0.4733

0.4961

0.2260

0.4901

0.3574

0.3868

0.0536

1.8216

0.2065

0.2293

11.7091

Std. dev.

1599

0.0699

0.1194

0.4065

0.4778

0.1063

0.5653

0.2070

0.2083

0.0404

2.2808

0.0208

0

39.7949

Mean

0.0533

0.3244

0.4913

0.4997

0.3083

0.4959

0.4053

0.4062

0.0547

1.6853

0.4022

0

10.8404

Std. dev.

Without migrant
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Table 2 shows that individually reported job satisfaction increases with age (age). This
result is consistent with findings of Hamermesh (1977) and is probably due to decreasing worker’s uncertainty about her future wage distribution. Higher dissatisfaction at
younger ages might imply that, firstly, the people do not develop job-specific human
capital; consequently, they are less paid relatively to elder workers. With smaller wages,
younger workers are more likely being dissatisfied from their jobs than elder workers.
It also might be because of the younger workers’ mismatch with their current jobs.
Since mismatch leads to lower wages, we can hypothesize again that younger workers
exhibit higher dissatisfaction relatively to elder workers. There are differences in age
means between individuals living in families with and without migrants in the all sample: those people who have migrant relatives are older than their cohorts in the same
job satisfaction category. This is not surprising if one takes into account the fact that
migrants in Tajikistan are predominantly young men, and because of their absence, the
mean age of migrant family members increases.
The variable intra-country wage difference (resw) is increasing with the job dissatisfaction. Since this variable is constructed as difference between expected wages that individual could receive from other similar jobs within the same province of Tajikistan,
and her current wages, the increase in this variable would imply that the individual receives less than an average person with similar age and educational background does.
The larger this gap, the more dissatisfied people would be with their jobs because of
being underpaid. However, the variable inter-country wage difference (resm) does not
show the clearly monotonic relationship with job satisfaction in descriptive statistics.
Another interesting picture is that the distribution between these two variables, the inter- and intra-country wage differences, which are significantly different: the variable
on inter-country wage difference is larger on mean than the intra-country wage difference. This difference is due to lower wage distribution in Tajikistan compared to migrants’ earnings in their destination countries.
Number of children (ch14) in the family does not show any monotonic relationship
with job satisfaction. Individuals living in families with relatively more children have reported at average being neither satisfied nor dissatisfied with their jobs. Monthly per
capita nonfood consumption (pcnf ) of families does not significantly differ among
groups with reported dissatisfaction and neither satisfaction nor dissatisfaction. However, the satisfied group of people has a higher consumption.
The level of education from vocational schools (meduc) does not differ among satisfied
and dissatisfied groups, but lower for neither satisfied nor dissatisfied group. The share of
people with completed vocational education is higher in migrant than non-migrant
households. The gap in shares of people with university education between those who live
in households with migrants and without migrants is also notable. This observation is
consistent with the fact that the families are self-selected into migration: Tajikistan’s families with members with lower skills or lower levels of education chose to be involved into
migration, while people with higher education, or professionals, have more opportunities
to engage in “unreported” income from their formal jobs, and prefer to remain in
Tajikistan (Abdulloev et al. 2012). Such access to “unreported” income by professionals
might be a reason for their satisfaction from current jobs.
The gender variable (male) also differs between working individuals in families with
and without migrants over groups of reported job satisfaction. Individuals who reported
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being satisfied from their current jobs are 56.5% which are men living in non-migrant
families and 39.8% which are men living in families with migrants. Among those who
reported being neither satisfied nor dissatisfied from their jobs are 50.4% which live in
families without migrants and 47% which live in families with migrants. In the dissatisfied group, 49.4% of those who live in families without migrants are men, while 41.9%
of working migrants’ family members are men. This difference between working members of families without and with migrants is due to male dominance in migration in
Tajikistan. A larger share of people who are neither satisfied nor dissatisfied from their
current jobs live in the capital of Tajikistan (capl). The share of people living in the capital city is smaller for families with migrants over both neither satisfied nor dissatisfied
and job satisfied groups, which indicates that Tajikistan’s migrants are predominantly
from rural areas.
Affiliation with the social security scheme (ssec) of employers increases monotonically
with reported job satisfaction. People working at employers who are affiliated with social security scheme feel more “secure” about their future, post retirement pension, and
receive state health benefits in cases of emergencies. The social security affiliation
might also imply that workers have long-term contracts with their employers, as well
as employers are being well-established companies, which increases individual job satisfaction. A larger share of people who work in the street or markets (smpl) are in the
dissatisfied group—working on streets and markets implies such work types as the
self-employment with an absence of social security, or at small and “young” companies,
which decrease job satisfaction.
The last variable in our list is the community level migrant networks (netw). This variable does not significantly differ across job satisfaction groups: the mean of the migrant
network variable for dissatisfied group is 0.0837, for a neither satisfied nor dissatisfied
group is 0.0791, and for a satisfied group is 0.0793. The variable’s mean, however, significantly varies between individuals living in families with and without migrants: for the dissatisfied group, the mean of the migrant network for migrant relatives is 0.1271, while, for
people without migrant relatives, it is 0.068; for the neither satisfied nor dissatisfied group,
the mean of the variable for migrant relatives is 0.1149, but it is lower again for people
without migrant relatives and equals to 0.0681; finally, for the satisfied group, the corresponding means of network variable for people with and without migrant relatives are
0.1146 and 0.0699, respectively. Such non-variation of the migrant network variable across
job satisfaction groups, and its variation between people living in families with and without migrants, makes it a valid instrument for migration-related variable of our model.
In the next section, we use multivariate regression analysis in order to specify the
partial marginal effects of migration on individual job satisfaction.

4.3 Regression analysis

Tables 3 and 4 report the results from estimating the effect of an array of the variable
specified above on individual job dissatisfaction using the parametric ordered probit
and semiparametric ordered response models. There are two models that are reported
in each table: in the model 1, we estimate the effects of all mentioned exogenous variables except the variable on the inter-country wage difference for individuals living in
families with migrants, and in the model 2, we estimate the same model as in model 1
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Table 3 Ordered probit model: estimates of job satisfaction and average partial effects on job
dissatisfaction, ages of 15–64
Variables
age

Job satisfaction model estimates

Average partial effects on job dissatisfaction

Model 1

Model 2

Model 1

Model 2

0.0038 (0.0022)*

0.0043 (0.0022)*

− 0.0006 (0.0003)*

− 0.0006 (0.0003)*

− 0.1252 (0.0597) **

resm

0.0181 (0.0087)**

resw

− 0.6467 (0.1639)***

− 0.6196 (0.1631)***

ch14

− 0.0196 (0.0135)

− 0.0196 (0.0135)

0.0028 (0.0019)

0.0028 (0.0019)

pcnf

1.5474 (0.7415)**

1.5446 (0.7382)**

− 0.2243 (0.1073)**

− 0.2236 (0.1067)**

0.0937 (0.0241)***

0.0897 (0.0239) ***

meduc

0.0304 (0.0660)

0.0254 (0.0661)

− 0.0044 (0.0093)

− 0.0036 (0.0094)

heduc

0.2588 (0.0819)***

0.2546 (0.0819)***

− 0.0329 (0.0091)***

− 0.0324 (0.0091)***

male

0.0857 (0.0488)*

0.0785 (0.0489)

− 0.0124 (0.0071)*

− 0.0114 (0.0071)

capl

− 0.3036 (0.0768)***

− 0.3152 (0.0772)***

0.0516 (0.0148)***

0.0538 (0.0150)***

ssec

0.1044 (0.0573)*

0.1076 (0.0574)*

− 0.0149 (0.0081)*

− 0.0154 (0.0081)*

fdpl

0.1232 (0.0678)*

0.1184 (0.0679)*

− 0.0173 (0.0093)*

− 0.0166 (0.0093)*

smpl

− 0.1788 (0.0690)***

− 0.1881 (0.0693)***

0.0282 (0.0118)**

0.0298 (0.0119)**

Constant-cut1

− 1.1993 (0.1100)***

− 1.2152 (0.1098)***
2901

2901

Constant-cut2

− 0.2903 (0.1059)***

− 0.3051 (0.1057)***

Observations

2901

2901

Pseudo R

0.029

0.030

2

Dependent variable: job satisfaction (1—“dissatisfied”, 2—“neither satisfied nor dissatisfied”, 3—“satisfied”).
Standard errors in parentheses, *p < .10, **p < .05, ***p < .01

but with the inclusion of the variable on the inter-country wage difference. Notice that
we allow both intra- and inter-country wage difference variables in Model 2, since in
such a way, we can estimate the effect of the inter-country wage difference at constant
effect of the intra-country wage difference. We also estimated the semiparametric response model accounting for endogeneity of the variable on the inter-country wage difference, which we refer to as model 2-IV. We also report the average partial effects of
all model variables on predicted individual job dissatisfaction.
Both model 1 and model 2 that were estimated using the parametric ordered probit
show the positive and statistically significant correlation between individual age and job
satisfaction at 90% level. Since the variable on age represents an individual experience
in our model, people, who have been working a longer time with their current employer, are more satisfied. Consequently, there is a negative average partial effect of age
on the probability of a working individual being dissatisfied with her job. Coefficients
on the number of children in both parametric models have negative signs but are not
statistically significant: more children in families requires parents to spend more time
with them, while under the fixed working time framework at the majority of employers
in Tajikistan, parents cannot easily choose to increase their spare time, which increases
their job dissatisfaction. The monthly per capita consumption of families increases the
individual job satisfaction. Since the current consumption related with wealth status,
having more wealth makes people happier. The average partial effect confirms this:
being wealthier decreases the probability of job dissatisfaction. Variables which define
individual education are positively correlated with job satisfaction: both variables on
education from vocational schools and university have positive coefficients, and
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Table 4 Semiparametric ordered response model: estimates and average partial effects for job dissatisfaction, ages of 15–64
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negative average partial effects on the probability of job dissatisfaction. While the estimated coefficient on the highest level of education from vocational schools is not statistically significant, the coefficient on university level of education is statistically
significant at 99% level in both models. The affiliation of an employer with a social security scheme has a positive and significant at 90% level correlation with worker’s job
satisfaction. The coefficients on male gender dummy variable are positive and significantly different from zero at 90% level in model 1. Living in the capital city has a significant negative impact on the individual job satisfaction in both models at 99% level.
Working in fixed premises has a significantly positive impact on individual job satisfaction at 90% significance level. Unlike working in fixed premises, working in streets or
markets decreases individual job satisfaction at 99% significance level in both model
specifications. The average partial effect of this variable on the probability of job dissatisfaction is positive.
Both variables, inter- and intra-country wage differences, have negative correlations
with the job satisfaction in parametric models 1 and 2. The coefficient on the
intra-country wage difference is statistically significant at 99% significance level in
model 1 and model 2 after inclusion of the variable on the inter-country wage difference. Such result is consistent with the job satisfaction literature: an individual job satisfaction increases with wage residuals. Since we use the reverse of residuals, the sign
of its estimates is also reversed. The average partial effect of this difference is positive,
which implies that the probability of job dissatisfaction increases if people receive
wages lower than they could receive at similar jobs at other employers within
Tajikistan. Adding the variable on the inter-country wage difference not only increases
McFadden’s pseudo-R2 of the model but also shows a significant correlation of this
variable with job satisfaction. The coefficient on the inter-country wage difference is
negative and statistically significant at 95% level. Its estimate in the model 2 shows that,
even keeping the effect of individual intra-country wage difference constant, the difference between expected wages from migration to another country and current wages in
the home country reduces significantly the job satisfaction of working migrants’ relatives in the home country. The average partial effect of this variable is positive implying
that an access to the information on outside wage distribution increases the probability
of workers’ job dissatisfaction.
Table 4 reports both estimates and average partial effects of the semiparametric ordered response models. The semiparametric estimation is based on the index representation of the model variables with normalized coefficients by coefficient of one of
model’s continuous variables. Since parametrically estimated models show a positive
and statistically significant estimate on the age variable, we normalized other coefficients of the model using this variable.5 The positive coefficient on age allows us to
consistently estimate signs of normalized coefficients of other variables. Its significance
allows ratios of other coefficients with respect to it to be finite. Taking into account the
positive relationship between individual age and reported job satisfaction, we expect
that the signs of the semiparametric estimates of variable coefficients would reflect the
right direction of correlations. Table 4 shows that variables on intra- and inter-country
wage differences, monthly consumption (pcnf ), education from universities (heduc),
male gender (male), affiliation with social security (ssec), working in a fixed building
(fdpl), and working in the street or market (smpl) in the semiparametric model 1 and
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model 2 have the same sign effects on individual job satisfaction as in parametric
models. Interesting to note is that the sign of living in the capital (capl) has changed
(coefficient estimates of vocational education and number of children were not statistically significant), and the significance of coefficient estimates of variables has increased
in semiparametrically estimated models 1 and 2, which might be due to our relaxed
distributional assumptions.
Using estimates of variable coefficients, we estimate the average partial effects of the
continuous explanatory variables in the semiparametric models of structural equations
as the sample average of differences between the semiparametric expectation of the job
dissatisfaction conditioned on the model’s index where a variable of interest is increased by one keeping other variables fixed, and the semiparametric expectation of the
job dissatisfaction conditioned on the index which is estimated with initial values of the
variables. The average partial effects of the dichotomous variables in the semiparametric models of structural equations is also estimated as the sample average of differences of two semiparametric expectations of job dissatisfaction, where the first
expectation is calculated conditionally on the index where the variable of interest is set
to 1, and where the second expectation is conditioned on the index where the same
variable is set to 0, while remaining variables in both indexes are kept fixed. Sizes of
the average partial effects of variables on the probability of job dissatisfaction in all
three semiparametric models are reported in last three columns in the Table 4. Their
absolute values differ from those of estimated using the corresponding parametric
models, i.e., model 1 and model 2. However, the sign effects of average partial effects of
intra- and inter-country wage differences on the probability of job dissatisfaction are
the same across all models.
In addition to semiparametric model 1 and model 2, we estimated the model 2-IV,
where we controlled for endogeneity of the variable on the inter-country wage difference. The endogeneity issue of this variable rises because of the family’s selection into
migration. It might be also due to the possible simultaneity relationship with the job
satisfaction: workers dissatisfied from their current wages might decide to send their
relatives abroad in order to compensate in lower work earnings. We did not report the
endogeneity correction described by Wooldridge (2010), which is based on the two
stage Rivers and Vuong (1988) control function approach, where, at the first stage, the
reduced form equation for endogenous variable is estimated; then, at the second stage,
residuals from the reduced model should be added into the structural ordered response
model in order to control for endogeneity of the variable of interest. This approach is
based on the strong distributional assumption that the reduced form error term is normally distributed. We conducted tests for normality for the distribution of the
first-stage residuals, Shapiro-Wilk/Shapiro-Francia and Skewness-Kurtosis tests, both
tests rejected the null hypothesis. Instead, we decided to implement the endogeneity
correction using the semiparametric estimation, where one does not have to make any
distributional assumption on the error terms.
After controlling for the endogeneity of inter-country wage differences, the coefficient
estimate of vocational education remains not significantly different from zero. The effect of the affiliation with social security scheme on job satisfaction becomes not significantly different from zero. The effects of living in the capital city (capl), number of
children (ch14), and working in a fixed building (fdpl) have changed their signs to
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negative, and statistically significant at 90% (capl and ch14) and 99% (fdpl) levels. Other
coefficients remained statistically significant from zero at the 99% significance level.
The absolute size of the average partial effect of the intra-country wage difference on
job dissatisfaction increases from 0.0133 to 0.0267 after we controlled for endogeneity
of migration related variable. Likewise, the absolute sizes of average partial effects of
male gender, and working in street or market places, increased after controlling for
endogeneity. Conversely, the absolute sizes of the average partial effects of the
remaining variables: individual age, monthly consumption, education levels, and affiliation with social security, are lessened after we controlled for the endogeneity of
inter-country wage differences.
We also report the first stage estimates of the reduced form equation for the
inter-country wage difference (resm). The coefficients of variables on age (age),
intra-country wage difference (resw), male gender (male), and work in the street or
markets (smpl) are statistically significant at 99% significance level. The inter-country
wage difference increases in age as the elder migrants earn more based on the former
Soviet experience and networks. The coefficient of the affiliation with social security
scheme (ssec) is positive, and the coefficient of the vocational education (meduc) is
negative; both are statistically significant at 95% level. Coefficients of living in the capital (capl) and monthly consumption (pcnf ) are negative and statistically significant at
90% level. Furthermore, even though the reduced form equation is estimated using the
semiparametric nonlinear model, we performed the test for weak instrumental variables
basing on the F-statistics from the first-stage ordinary least squares estimation. The
null hypothesis on the weak instrument was rejected.6
Now, we turn to the effect of the inter-country wage difference. The coefficient on
this variable in the semiparametric model 2 is negative and statistically significant at
99% significance level. After controlling for its endogeneity, the size of its coefficient increases and remains statistically significant at 99% level. The average partial effect of
the inter-country wage difference on the probability of job dissatisfaction is positive
and increases from 0.008 to 0.0105 after we control for its endogeneity. However, the
size of its average partial effect even after controlling the endogeneity remains smaller
in the absolute size than its average partial effect estimated using the parametric model
2. This result indicates that even after keeping the effect of intra-country wage differences constant, the difference between the expected wages from migration and current
wages of working members among migrant relatives remaining in the source country
increases their dissatisfaction from current jobs.
Such a strongly positive effect of the inter-country wage difference on the
probability of job dissatisfaction indicates that it might be destructive for
economic development of the source country. Since there is a positive relationship
between job dissatisfaction and job quits, migrant relatives would be more likely
to leave their jobs once the gap between the outside wage distribution and the
intra-country wage distribution increases. Firms in the source country will be
losing workers, consequently, their market competitiveness, due to increasing
outmigration. Furthermore, the rigidness in wages in the source country compared
to the dynamic wage increase in the destination country will be attracting more
migrants to the destination country, living the source country with the shortage of
labor. With limited capital endowment, the firms in less-developed countries
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cannot offer higher wages and hence would be less successful in attracting back
migrants.

5 Conclusions
An increasing inflow of remittances is not only destroying the labor participation of
remaining members of migrant families, but also increases job dissatisfactions of those
who still continue working. Once working migrant relatives in the source country receive information on wage distribution in the destination country through either the
size of received remittances or the information received directly from migrants, they
are able to build their own expectations on the size of earnings they could receive if
they migrated. If the gap between expected wages from migration and current wages
increases, working relatives of migrants become dissatisfied with their current jobs.
Using both parametric and semiparametric econometric models, we find a positive
significant effect of migration on the increase in the probability of job dissatisfaction of
working migrants’ relatives in the source country, Tajikistan. The effect remains significant even when we control for possible endogeneity of the migration-related variable.
Tajikistan has a much lower wage distribution relatively to its main migration destination country, Russia, which attracts more migrants every year from Tajikistan to
Russia. An accelerating wage gap between Russia and Tajikistan after the collapse of
the Soviet Union not only drives more Tajikistan’s population into migration but also
increases the job dissatisfaction of those who left behind.
Endnotes
1
See an equation (31) on the page of 1528.
2
Intentional Labor Organization (2010) estimates that 57% of remittances in
Tajikistan are spent on immediate consumption and 12% and 11% of remittances are
saved for short and long terms, accordingly.
3
We, however, applied both parametric and semiparametric estimations on the sample with excluded zero wages, with the total number of observations of 2177. The estimate for resm in the parametric model 2 is − 0.1541 with standard error of 0.0733 (its
marginal effect on job dissatisfaction is 0.0219). Its estimates in semiparametric model
2 and model 2-IV are − 22.6412 with standard error of 16.7286 (its marginal effect on
job dissatisfaction is 0.0014), and − 15.9653 with standard error of 11.9235 (its marginal
effect on job dissatisfaction is 0.0021), respectively.
4
The appropriate term should be “salary” instead of “wage,” because monthly salaries
were recorded in the data. We, however, choose to stay with the “wage” term in order
to avoid confusion in the discussion of the previous sections of this paper.
5
In order to satisfy the identification condition C.3b in Klein and Spady (1993), we
did not include other functions of age.
6
We looked at whether the F statistic from the first-stage OLS estimation is larger
than 10 (Staiger and Stock 1997). The reported F statistics is 32.23, which supports the
validity of our instrument. Then, by comparing the Cragg-Donald Wald F statistic
(297.69) to the Stock-Yogo weak identification test critical values (10% maximal IV size
is 16.38), we were able to reject again the null hypothesis on the weak instrument
(Stock and Yogo 2005).
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