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Abstract  

This research aims to investigate the impact of remittances from international migration on left-
behind youth occupational choice. Labour supply choice of youth is grouped as employee, 
family contributing worker, own-account worker and unemployment. Labour supply is analysed 
both at the extensive margin – participation of youth labour across these occupational choices, 
and at the intensive margins – working hours within each occupational choices. The analysis use 
“Life in Kyrgyz Republic” survey cross-sectional data for 2011. To overcome endogeneity 
concerns instrumental variable approach is used. Given the multinomial dependent variable 
and discrete endogenous variable “conditional mixed process” estimation technique is applied. 
Empirical results show that remittances impact on left-behind youth in Kyrgyzstan is mainly 
reflected as labour substitution effect. Unlike findings of some previous studies, we did not find 
any strong evidence of remittance-dependency behavior of left behind youth. However, 
increase of likelihood for youth as family contributing worker does not necessarily imply increase 
of productivity of labour force. There is no sufficient evidence of the fact that return from 
migration as the job creating activities and efficient utilization of remittances for own-account 
works exist. Moreover, female youth are more inclined to family contributing works both at the 
extensive and intensive margins. Results are robust to inclusion of other variables on individual 
characteristics. Given these empirical evidences, priority for the youth employment policy should 
be a channeling remittances into productive use. Moreover, educational programs with the 
emphasis on female youth and special programs on youth entrepreneurship and access to 
financial resources will be important for youth self-employment activities.  
 
JEL: J13; E24; F24; F22; J21; O53.  
Keywords: youth, employment, remittances, migration, labour supply, Kyrgyzstan.  
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I. Introduction 
 
The welfare impact of migrant’s remittances has been widely acknowledged by the 
economic literature. Empirical studies on the impact of remittances on poverty show that 
they contribute considerably to sustaining the livelihood of households (Gupta et al, 2009; 
Acosta et al., 2007; Adams, 2006). However, from a long-run delopmental perspective a 
short-run poverty reduction effect may not necessarily imply long-run sustainable growth. 
Remittances provide with resources for low-income groups of the population, sustaining 
consumption and lifting households out of poverty. But use of remittances for current 
consumption may not be productive in terms of the long-run economic policy objectives. 
Chanelling remittances into productive use through   investment into enterneurship 
activities and human capital are expected to increase production capacity of the economy 
of origin in the long-run. However, for most of the migrant-sending economies job creation 
and high rates of unemployment, in particularly among youth, remain as policy challenges, 
which stimulate the tendency to migration.  

Compared to other countries in Eastern Europe and Central Asia the Kyrgyz Republic is 
among the poorest. Half of population live on less than PPP $2.50 per day. According to 
the World Bank (2013) report the Kyrgyz Republic ranks the second most poor and 
vulnerable country among selected ECA countries. According to the National Statistical 
Committee of the Kyrgyz Republic data the poverty level was was 36.8% in 2011. 
Comparison of the poor within rural and urban areas indicates that poverty predominantly 
lies in rural areas, accounting for 68% of total poverty. Since the dissolution of the USSR, 
economic crisis and lack of investment activities have caused mass labour migration to 
other countries, mostly to Russia and Kazakhstan. According to official data almost 10 % 
percent of the active population is estimated to migrate seasonally and permanently each 
year to Russia. Unofficial evaluations assert even about proportions.   

Because of the high tendencies of migration over the last seven years, remittance inflows 
into the Kyrgyz Republic have increased by approximately 6,8 times. According to the 
World Bank (2014) the Kyrgyz Republic is ranked 2nd after Tajikistan, and among the top 10 
recipients of migrant remittances as per cent of GDP in 2013. For 2013 remittances 
accounted for almost 32 % of GDP. Most of the reports state that migration helps to 
mitigate social tension in the country and the Kyrgyz Republic becomes dependent on 
external shocks - policies towards migrant and general economic performance in Russia. 
The process of migration is strictly related to the employment generation capacity of the 
economy, particularly for the population of young people. 

The population of Kyrgyzstan has a large share of young people. According to the data of 
the National Statistical Committee of Kyrgyz Republic for 2014, the 15-29 age group 
accounts for 30 % of population of the country and almost 50 % of unemployed. Such a 
large proportion of younf people requires dynamic economic performance in order to 
generate employment opportuities However, analytical reports on youth and employment 
note that there has been insufficient economic performance since independence in 1991. 
Numerous reports have noted the lack of opportunities to find jobs and appeared 
intraregional disparities. These reports have identified the need for different programs 
oriented for yong people in the Kyrgyzstan context (for instance see: Esengul et al., 2013; 
ETF, 2013; Schwegler-Rohmeis et al., 2013). In particular, UNICEF (2011) notes that 
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employment among young people in Kyrgyzstan is strongly differentiated by age and 
gender. Thus, most men are employed informally by their late twenties, while most women 
do not work. Although in general unemployment rates are high among young people,  the 
rate reduces for older age groups of young people.  

Under conditions of high rates of migration it is important to analyse the impact of 
migration on youth labour supply. Labour migration may have different effects on the 
labour force of the family left behind. On the one hand migration of a household member 
may cause reallocation of labour within the household so as to replace the migrants’ labour 
or income. Thus the received amount of additional income through remittances can be 
used as extra income to invest in an existing household enterprise or to start a new 
business. On the other hand large amounts of remittances may stimulate a decrease in 
household members’ labour market participation, as a household may become dependent 
on the remittances (for instance see, Binzel and Assaad, 2011; Mendola and Carletto, 2009; 
Amuedo-Dorantes and Pozo, 2006).  

Although some previous studies on remittances in the Kyrgyzstan case focused on 
household welfare and agricultural productivity effects, there are no empirical studies on 
the impact of remittances on the labour supply of the left-behind family members. This 
research aims to investigate the impact of remittances from international migration on the 
employment of left-behind youth. Labour supply choice of youth is grouped as employee, 
family contributing worker, self-employed worker and unemployed. For this analysis the 
cross-sectional data from  “Life in Kyrgyz Republic” for 2011 is used.  

It should be noted that the major issue of methodology of estimation of remittances impact 
is the endogeneity of remittances, that is remittance receiving households might have 
unobserved characteristics which might have impact on both remittance receiving status 
and occupational choice of household member. We address this issue by using instrumental 
variable approach. Results of estimations show that the impact of remittances on left-
behind young people in Kyrgyzstan is mainly reflected as a labour substitution effect and 
increase the likelihood for a young person to become a family contributing worker. 

The paper is structured as follows. Section 2 provides an overview of literature on 
remittances, the impact on labour supply of those left-behind and previous studies on the 
impact of  remittances in Kyrgyzstan. Section 3 includes descriptive statistics on migrants, 
remittance receiving households and employment. Section 4 describes the econometric 
model and estimation methodology. Section 5 discusses estimation results. The last section 
presents conclusions. 

II. Literature review 
 
Empirical studies on the impact of remittances on poverty using household level data show 
that it reduces poverty and mitigates social tensions (for instance: Lokshin et.al (2007) on 
Nepal, Zhu and Luo (2008) on China, Adams (2004) on Guatemala, Brown and Jimenez 
(2007) on Fiji and Tonga). By increasing household income, remittances ease financial 
constraints and, hence, may generate investment into education and health or to stimulate 
new entrepreneurial activities (Woodruff and Zenteno, 2007; Cox Edwards and Ureta, 2003).  

On the other hand, for a migrant sending economy it is important that remittances will have 
a long run positive impact on economic development. Empirical literature suggest different 
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findings on the remittances impact on economic growth. Barajas et al. (2009) state that 
remittances do not have impact on long-run economic growth. Catrinescu et al. (2009) 
found that remittances have weak positive effect over long-term economic growth. They 
conclude that increase of this positive effect  depends on the presence of sound economic 
policies and institutions. Study by Giuliano and Ruiz-Arranz (2009) show that remittances 
promote economic growth in less financially developed countries. Remittances substitute 
the lack of financial development and decrease credit constraints on the poor and, hence, 
accelerate economic growth.  In a recenty study Bettin and Zazzaro (2012) argue that 
efficiency of the banking system is also important for positive effect of remittances on 
economic growth. 

Use of remittances for investment purposes will create internal capacity for this economy to 
decrease poverty in the future. As remittances represent the source for current income and 
although it contributes to reduction of poverty, use of remittances for current consumption 
does not promote future capacity for poverty reduction. Arguments on the economic 
consequences of remittances are controversial. A classical and widely accepted view is that 
remittances are rarely used in productive investments, but mostly channeled to current 
consumption. Thus, Chami et  al. (2003) points out three major stylized facts on economic 
consequences of remittances derived from country-case studies: first, the majority of 
remitted funds are spent on consumption; second a smaller part goes into saving or 
investment; and third investments done with remittances are not necessarily productive in 
terms of the overall economy. 

In terms of the impact on labour supply an earlier paper by Lucas (1987) shows that 
emigration to South African mines from rural area initially reduces labour supply and 
decreases agricultural production. However, consequently remittances from those migrated 
increase investments and productivity in agriculture. A study by Funkhouser (1992) on the 
Nicaragua case demonstrates that remittances reduce individual labour supply, but have a 
slightly positive effect on self – employment. Results of research on Nepal by Thapa (2008) 
suggest that remittances decrease work hours in number of sectors, but increase work hours 
of hired labour. Indeed according to the neoclassical model of labour-leisure choice, 
remittances through an income effect reduce the employment likelihood of remittance-
receiving individuals (Killingsworth, 1983). 

In empirical studies impact of remittances on labour supply is measured by occupational 
choice and working hours. Some of the papers indicate strongly negative impact of 
remittances on labour supply stating that left-behind non-migrant members of household 
are less likely to participate in the labour market and will supply fewer hours. For instance: 
Rodriguez and Tiongson (2001) on Phillipine, Kim (2007) on Jamaica, Airola (2008) on 
Mexico and Justino and Shemyakina (2010) on Tajikistan.  

However, a few papers indicate a positive impact on labour supply of the left-behind. 
Piracha et al. (2013) in the Tajikistan case found that the amount of remittances received 
increases the probability for men to be employed in a household business and decreases 
the probability of working as wage employees, while it has no effect on the occupational 
situation of women. Results of a study by Torrado (2012) on Nicaragua suggest that 
remittances increase the probability of business ownership of households when the head is 
not a migrant. This effect is stronger for poorer households. Görlich et al. (2007) explaining 
the inactivity of left-behind family members in Moldova find no evidence for disincentive 
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effects of migration and remittances. Because migration increases the probability of being 
inactive due to participation in higher education and because of home production. 

Most of the studies point out that labour supply effect of remittances may differ by gender 
and location characteristics. Amuedo-Dorantes and Pozo (2012) in a stuy on Mexico find 
that male and female labour supply decreases with higher levels of remittance income. 
Again in another study on Mexico Amuedo-Dorantes and Pozo (2006) show that impact of 
remittances varies by gender and impact in income differs by urban and rural location. 
Although they do not find that remittances reduce labour supply, results indicate that 
remittances influence the allocation of male labour supply across different types of 
occupational choices. In rural areas increase in remittances reduce women labour supply in 
informal and non - paid activities. Lokshin and Glinskaya (2009) examining the impact of 
male migration on the labour market behavior of females in Nepal state that male migration 
has a negative impact on the level of market work participation by the women left behind. 
Binzel and Assaad (2011) in their study on Egypt find that remittances decreases female 
labour participation in wage work particularly in urban areas. 

To our best knowledge there are few papers addressing specifically the question of 
remittances and labour supply by age groups, in particularly youth. Dermendzhieva (2011) 
investigating the effect of remittances and migration effect on labour supply of left-behind 
family members in Albania found that remittances reduce by 20-50 percent the probability 
of working for males between the age of 46 and 60. Results of research by Braga (2008) on 
remittances impact on youth labour supply in Albania indicates that remittances impact 
differ depending on youth gender and age. Although he found labour participation 
reduction effect in the whole sample of young people, for the subsample of young people 
between 19 and 24 ages such reduction effect was not found. Moreover, inactivity was 
lower for people aged between 25 and 33. Study by Petreski et al. (2014) on Macedonia 
suggests that youth in households receiving remittances have considerably larger 
probability to establish their own business than compared to their non-young non-receiving 
counterparts. 

There are only few studies focused on remittances in the Kyrgyz Republic. Ukueva and 
Becker (2010) analyzed the effect of remittances on the purchase of durable goods. They 
concluded that remittances increase durable goods consumption. Anderson and Kroeger 
(2011) investigated the relationship between remittances and expenditures on child 
education and health. They found that remittances have not promoted investments in 
children education and health. Atamanov and Van Der Berg (2010) analyze the motives for 
remitting for permanent and seasonal migrants. Altruism and insurance are noted as 
determinants of remittances from seasonal migrants, while neither altruism nor insurance 
were found to be important for permanent migrants. In another study Atamanov and Van 
Der Berg (2012) examining the effect of remittances on crop income in Kyrgyzstan find the 
net effect of migration on crop production is different for farms with different land size and 
across households with permanent and seasonal migrants. The negative impact of lost 
labour from permanent migrants outweighs the positive impact of remittances, while 
seasonal migration positively affects crop production. However, little is known about the 
remittances impact on labour supply in the Kyrgyz Republic, in particularly of youth. To our 
best knowledge this is the first study attempting to quantitatively evaluate the impact of 
remittances on left behind youth labour supply. 
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In summary, economic literature suggests that migration and remittances may have 
different effect on labour supply of remittance receiving households. We can classify these 
different effects in four groups.  

First, remittances may create an income effect for left behind household members and 
discourage them to work. In this case it may be reflected in these members becoming 
unemployed or in a decrease in working hours.  

Second, migration may cause a labour force substitution effect in migrant sending 
households. Non-migrant members of a household may increase their labour supply in 
order to supplement the loss of workforce caused by migration. In Kyrgyzstan, given the 
dominance of family agriculture it may be reflected in an increase of unpaid family 
contributing work. 

Third, left-behind family members with effective utilization of remittances from migrant 
workers may start or increase self-employment activities. 

Fourth, remittances may be neutral and occupational choices not affected by remittance 
receiving status. Given these hypotheses in order to investigate the effect of remittances on 
youth labour supply, models for each occupational choice is estimated. 

III. Data and descriptive statistics 

3.1. Data 
 

This study is based on the 2011 data of the "Life in Kyrgyz Republic" survey. This survey 
includes sample of 3000 households and representative at the national level as well as for 
urban and rural areas of the country. This survey was conducted by DIW Berlin in 
collaboration of Humboldt University of Berlin, the Center for Social and Economic 
Research (CASE-Kyrgyz Republic), and the American University of Central Asia (AUCA). The 
2011 data is the second wave data and was collected in September-November 2011. The 
second wave of the survey includes 8066 individuals. Following the definition of youth in 
the Kyrgyz Republic legislature youth in this paper includes those aged 15-281. For our 
analysis we selected only youth in ages 15-28 and represent active labour force, i.e  those 
youth enrolled in full time education and handicapped are excluded. After this sorting our 
sample for estimation consists of 1633 youth. 

The survey includes a wide range of data including information on household characteristics 
(composition, education, child education, health etc.), assets, shocks, social networks, 
income and expenditure of households. Along with this the survey contains special section 
on migration and remittances. The cross-sectional data used in this study does not allow us 
to analyze the migration and remittances within longer period of time. This may be the main 
limitation of research given by the cross-sectional nature of the data. This section presents 
preliminary descriptive statistics on migration, remittances and employment. 

																																																													
1 According to the Law of Kyrgyz Republic “On the Principles of Government Youth Policy” the term “youth “ 
includes people aged 14-28. However, in the dataset that we used in this paper, age of respondents of 
individual questionnaire starts from 15. Because of this we limit our sample with 15-28 ages.  Although some 
statistical sources, such as the NSCKR and FMS of the Russia,  use in their demographic classification 15-29 age 
group. 
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3.2. Overview of migration and remittances 

According to the National Statistical Committee of the Kyrgyz Republic (NSCKR) data for 
2011, 45 740 individuals migrated abroad. However, NSCKR data on migrated workers for a 
given year does not reflect the real number of migrant workers abroad2. For instance, 
according to the NSCKR data in 2013, the number of migrated people was only 11 552. 
However, according to the Federal Migration Service (FMS) of the Russian Federation, 
where almost 90 % of the migrants from Kyrgyzstan migrate, by August 2014 about 555 003 
Kyrgyzstan citizens were working in Russia3. According to expert evaluations almost 10 % - 
20 % percent of the active population is considered as migrated seasonally and 
permanently each year mainly to Russia4. 

Most of the other analytical reports on migration in Kyrgyzstan mention the economic 
situation in the country as one of the key factors for migration and, therefore, for receiving 
remittances. Restricted opportunities to find jobs, decreased industrial production after the 
dissolution of the USSR, income inequality and disparity among regions increased 
incentives for migration. 

Results of the probit model estimations on the importance of several individual, household 
and community level factors for the migration decision of households supports the 
economic motive of migration (see Appendix Table 6). Migration occurs mostly in those 
communities where economic conditions are worse and people have difficulty in finding 
jobs. In this context, households with larger number of adults of working ages, especially 
young people, are more inclined to send migrants and these migrants generally do not 
have a higher level of education. Households with more opportunity for employment have 
stability in income (wages, income from agricultural enterprises and other enterprises) and 
have less incentive to send migrants and receive remittances. The existence of a major 
factory in the community provides local people with work, therefore significantly decreases 
probability of migration. This fact underlines the importance of economic motives for 
migration. Migration network also facilitates migration in the region, since it reduces the 
cost of migration through informal support of relatives etc. and providing necessary 
information about the destination country. 

The number of households with migrants abroad in a dataset used in this survey accounts 
for 14 percent (see Table 1). Interestingly the share of households receiving remittances is 
higher than migrant-sending households – more than 16 % of the total households in the 
sample5. This may have two explanations. First, household that do not have migrants, but 

																																																													
2 This might be because of several reasons. First, in defining migrated people NSCKR may account only those 
who migrated abroad for permanent residence, while most of the workers migrate for seasonal job, and not for 
permanent residence purpose. Second, unofficial migration makes difficult for official registration of migrants 
both in sending and destination countries. Third, currently working abroad migrants may have been migrated in 
previous years. 
3 http://www.fms.gov.ru/about/statistics/data/details/54891/ (accessed 15 September 2014) 
4In general by duration of migration in most cases length of the time is not too long. For instance, as shown in 
Appendix Table 2, almost 75 percent of them migrants in the sample migrate up to 2 years. In particularly, 
migrants have been absent for less than one year – 37 percent, while for one year about 31 percent. It is quite 
expected if to consider that 95 percent of migrants go to Russia, where migration regulations and transport 
connections gives an opportunity for migrants to visit home after short period of time. 
5 The household suvey follows an stratified random sampling where households are sampled according to the 
weight of each region on the overall population. 
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receive remittances may have sent migrants before the data collection period. Additionally 
those migrated might have obtained citizenship of the destination country, as is often the 
case for those who migrate to Russia. In this case they may be not considered as a 
household member, but send remittances to the household. Second explanation is the 
altruistic behavior of a migrant worker who send remittances because of social network or 
extended family relations. 

Table 1: Households by migration and remittances status 

 
Freq. Percent 

Total households 2, 831 100 

Households with migrants  401 14.76 
Households receiving remittances 451 16.7 

Source: authors’ calculation, LIK data 2011 
 
About 67 per cent of migrants are male and more than 60 per cent of current migrant 
workers in the sample are in 16-28 age range (see Appendix Table 1). Analogously, data of 
the FMS of the Russian Federation also shows that 64 per cent of migrants from Kyrgyzstan 
are aged 17-29.  

Another characteristic of the labour force migrating from Kyrgyzstan is that most migrants 
work as unskilled worker, which do not require higher education.  Economic literature 
suggests that with higher education or with skills demanded in the destination country 
workers may receive a higher salary and, hence, higher education may serve as good 
incentive for migration. However, on the other hand, education level may be not significant 
if the labour market in the destination country demand migrant workers for low-skilled jobs. 
The major destination country for labor migrants from Kyrgyzstan is Russia. In our dataset 
514 migrant workers out of 570, or 93 percent, are working in Russia. Moreover, 408 of 
them are unskilled workers in construction, trade etc. Most of the migrating people in the 
sample have secondary general education – about 67 percent, and not a higher education 
(see Table 2). These data show that individuals with a lower level of education 
comparatively has a higher propensity to migrate. Results of analysis of migration factors 
given in the Appendix Table 6, show that individuals with basic and secondary general 
education are more inclined to look for job abroad (see Appendix Table 6). 

Table 2: Migrants by education level 

 
Freq. Percent 

Percent in 
total sample 

Primary 3 0.50 2.3 

Basic 52 8.80 6.08 

Secondary general 379 67.54 8.93 

Technical and special* 59 9.89 4.25 

Degree (ba, dilpoma, ma, PhD) 77 13.28 5.75 

Total 570 100  

*Includes secondary special, secondary technical and primary technical education. 
Source: authors’ calculation, LIK data 2011 
 

Basic characteristics of remittance receiving and non-receiving households given in Table 3 
indicate that most of the remittance receiving households comes from the south part of the 
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country. Namely: Jalal-Abad, Osh and Batken regions. Rural population is more inclined to 
migration and to receive remittances. The share of remittance receiving household in rural 
locations is 18.06, while in urban parts 12.84 percent. Remittance receiving households in 
average have more members. Large size of households indicates availability of labour force 
for migration and opportunity to receive remittances. In this regards, as can be seen from 
Table 3, remittance receiving household in average have more than 2 adults able to work6.  

Another important characteristic is considerable difference by total expenditure per capita 
by remittance receiving status. Remittance receiving household per capita expenditure 
about 29 thousand som, while for non-receiving households above 40 thousand som. If to 
consider consumption as the broad indicator of well-being, then this difference points out 
that remittance receiving households in average have a lower level of well-being. Data in 
Appendix Tables 3-5 also indicate that remittances share in remittance receiving 
households total income in average accounts for 30 percent, in particularly the low income 
group of households have higher share remittances in total income7. 

Table 3: Basic characteristics of remittance receiving and non-receiving households 

 
Total 

Remittance non-receiving 
households 

Remittance 
receiving households 

Number % Number % 
Households by region      
- South (Osh, Jalal-Abad, Batken) 1279 912 71.08 367 28.91 
- Central (Chui, Bishkek city) 1046 989 94.72 57 5.2 
- North (Talas, Naryn, Issyk-Kul) 506 479 94.4 27 5.5 
Residence      
- Urban 1,153 1,005 86.35 148 13.65 
- Rural 1,678 1,375 81.30 303 18.69 
Household head ethnicity      
- Kyrgyz 1883 1559 82.1 324 17.9 
- Uzbek 322 249 77.0 73 23.0 
- Russian 358 335 93.4 23 6.6 
- Other 268 237 88.4 31 11.6 
Household structure      
- Household size (mean) 4.86 4.64 - 5.92 - 
- Child ratio(up to 6 ages, mean) 0.104 0.106 - 0.093 - 
- Male adult number(15-65 ages, 

mean) 
1.52 1.40 - 2.14 - 

- Youth labour force (mean) 1.19 1.03  1.98  
Household total expenditure per 
capita  (mean, in soms) 

38 512 40 546 - 28 394 - 

Source: authors’ calculation, LIK data 2011 
 

Distribution of households by ethnic structure is represented by the main three ethnicity of 
Kyrgyzstan population: Kyrgyz, Uzbeks and Russians. Households where head is Kyrgyz or 
Uzbek are more inclined to migration and remittance receiving.  

 

																																																													
6Results of probit model on factors of migration also show that higher number of adults in working ages 
increases the probability of household to send migrant. Moreover, dummy for having household member in 
ages 16-28 increases probability of sending migrant significantly (see Appendix Table 6). 
7Interestingly, remittances share is highest in case of households where household head is contributing family 
worker. It should be pointed out that in the questionnaire those who indicated himself as family contributing 
worker also indicated that they are employed in agricultural sector. Analogously, most of the own-account 
workers also indicate that they are employed in agricultural sector. In other words some part of contributing 
family workers and own-account workers are indeed family agricultural workers.  
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3.3. Labour force and employment  

 
From the dataset the sample of the economically active population is constructed, young 
individuals who are in full-time education are excluded. Data show that almost 30 per cent 
of the economical active individuals in the sample are young individuals aged 15-28. 
According to the National Statistical Committee of Kyrgyzstan data for 2011 the young 
population aged 15-29 accounted for 35 per cent of economically active population of the 
country. As Kyrgyzstan is an agricultural country most part of the labour force is in the rural 
part. In the sample 64 percent of individuals between age 15-65 are in rural part of the 
country (see Table 4). 

Table 4: Labour force by age and residence  

  Age Residence 

 
Non-young 
(29-65) 

Young 
(15-28) 

Urban Rural 

Freq. 4163 1,633 2,114 3,682 

Percent 72.02 27.98 35.22 64.78 

Source: authors’ calculation, LIK data 2011 
 
Table 5 presents the occupation of individuals by young and non-young age groups. 
Occupation is given by wage status defined in the questionnaire. About 37 percent of both 
non-young and young in the sample are employee or have wage employment. Own-
account worker accounts for 29 percent among non-young individuals, while it is 
considerably low for youth. The largest part of the young population is employed as a 
contributing family worker or unpaid family worker. One of the important facts is that 
unemployment among young people in the sample is high – about 25 per cent8. Another 
fact is that being an employer or carrying out private business activities through hiring 
labour force among both non-young and young age groups is very low. According to the 
NSCKR (2013) data for 2011 general unemployment level is 8.7 percent and for young age 
groups varies from 18.9 % to 12.5 %. These rates are lower than the rate from the sample. 
Although such differences may be ascribed to different sampling, it may be argued that 
official Kyrgyzstan data on unemployment may be biased due to several technical and 
observational issues9. 

Employment types by gender show that the unemployment rate according to the sample 
data is considerably higher among females in both age categories. Men and women are 
employed in wage employment at similar rates. Male employment rates as own-account 
worker is considerably higher in the non-young age group.  Among the non-young 
population women work more as contributing family worker than men. Employment types 
among youth show that men compared to women are employed as own-account worker at 
higher rates and less unemployed. They have a similar percentage of wage employment 
and contributing family worker. In general, it may be noted that the non-young labour force 

																																																													
8 Unemployment rate is estimated as the ratio of those classified as unemployed to the total number of 
economically active individuals in the sample in relevant age groups. In case of non-young age category we did 
not subtract retired persons, if to consider the retirement than unemployment level for non-young part of the 
sample decreases to about 13 per cent.  
9For instance, NSCKR estimations of unemployment may be mostly related with the officially registered as 
unemployed at the State Agency for Employment.  
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is concentrated in own-account work, wage employment and less on contributing family 
worker, while young individuals are mostly employed as wage employee and contributing 
family worker, and less as own-account worker, in particularly women. 

Table 5: Wage status of individuals by age group (in %)  

 Non-young (29-65) Young (15-28) 

 Total Male Female Total Male Female 

Employee 37.26 35.46 36.95 35.45 35.33 35.63 
Own-account worker 29.16 43.48 14.07 15.27 21.32 6.00 
Contributing family worker 9.2 4.23 15.84 23.50 23.17 24.01 
Employer 1.03 1.45 0.42 0.29 0.28 0.29 
Other 0.48 0.58 0.40 0.25 0.11 0.46 
Member of producers' 
cooperatives 

0.26 0.13 0.41 0.25 0.21 0.32 

Unemployed 22.60 14.67 31.9 25.00 19.58 33.29 
Total 100 100 100 100 100 100 

Source: authors’ calculation, LIK data 2011 
 
Youth labour participation and working hours are given in Table 6. Youth in households with 
remittances work at lower rates as own-account worker and employee. However, they are 
employed at higher rates as family contributing worker. Also unemployment among young 
individuals in remittance receiving households is higher. Working hours data show that in 
average youth who are an employer have the highest working hours, though the share of 
these youth is very low. Employee youth have the highest share and some of them 
demonstrate the maximum working hours in the sample – 84 hours.  

Table 6: Labour participation and working hours of youth  

  Labour participation Working hours 

 
Remittance 

non-receiving 
Remittance 

receiving 
Mean Maximum 

Employer 0.35 0.0 52 70 

Own-account worker 16.9 11.26 40.9 70 

Employee 36.86 29.28 43 84 

Member of producers' 
cooperative 

0.23 0.34 
28.5 45 

Contributing family worker 21.61 31.8 34.3 70 

Other 0.22 0.35 50 70 

Unemployed 24.53 27.01 - - 

Source: authors’ calculation, LIK data 2011 
 
Overall, descriptive statistics indicate that migration in Kyrgyzstan is mainly explained with 
economic reasons. Migration mostly occurs in those communities where economic 
conditions are worse and people have difficulty in finding jobs. There is a high incidence of 
unemployment and unpaid family worker employment among young individuals, in 
particularly in remittance receiving households. Also there are gender differences in 
employment within the youth group.  

Under these conditions remittances sent by migrants abroad may have several effects on 
the labour supply of left-behind youth. Firstly, it may create an income effect for left behind 
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youth and discourage their labour participation, thus increasing unemployment among 
youth. Also it can cause a labour force substitution effect in order to replace migrant work in 
a household. In Kyrgyzstan, given the dominance of family agriculture it may be reflected in 
an increase of unpaid family contributing work. Finally a large inflow of remittances may 
contribute to development of household-business at sending communities, i.e. increase in 
self-employment activities. 

IV. Estimation technique and variables 

It may be expected that remittances through income effect may decrease labour 
participation of left-behind young people. Meaning that with increase of remittance the 
number of hours supplied by remittance-receiving individuals reduces or that with 
remittance-receiving status the occupational choice decision of the individual could be 
changed. Therefore we analyze labour supply response with respect to remittance in two 
parts. Firstly, how remittance-receiving status may alter youth labour supply decision 
among several occupational choices (extensive margins); secondly, remittances impact on 
the hours of work (intensive margins) by youth in a given occupational choices. 

Individual labour supply at the extensive margins is modeled by multinomial probit model 
(MNP), with the variable that indicate whether household of the individual receives 
remittances from abroad, and with other individual, household and community level 
explanatory variables suggested by the literature. It is represented with the following 
equation (baseline model 1) (Cameron and Trivedi, 2005): 

𝑣!!! =  𝜂!!! − 𝜂!" = 𝒁!𝛾!! + 𝜀!"! (1) 

where occupational choice alternative is 𝑗 = 1,2,3,4; 𝑖 = 1,… , 𝑛 and 𝜀!"!~ i.i.d. N(0,1) and we 
are observing alternative 𝑘 for the 𝑖th individual if 𝜂!" > 𝜂!!! for 𝑗 ≠ 𝑘. The probability that 
individual 𝑖 chooses outcome 𝑘 is: 

Pr 𝑦!! = 𝑘 = Pr (𝑣!! ≤ 0,… , 𝑣!,!!! ≤ 0) (2) 

y!" = 𝑥!𝜃 + 𝜉! (3) 

where 𝒁! = 𝑦!! , 𝑥!! , 𝑥! = 𝑥!! , 𝑥!! , and γ is a vector of structural parameters. 𝑦!! is the 
multinomial dependent variable indicating labour market status of young individual on 
particular occupational choice. These occupational choices of the individual are: own 
account worker, employee, family contributing worker and unemployed. 

However, model estimation in remittances related research faces the endogeneity issue (for 
instance, see; Bettin et al. 2012; Amuedo-Dorantes and Pozo, 2006; Adams and 
Cuecuecha, 2010. Because some factors that affect migration and remittance decisions may 
also influence labour market decisions of those left-behind. This joint determination causes 
explanatory variables that measure remittances to be correlated with the error term. 
Excluding a key variable of individual or household specific characteristics, which are 
unobservable because of the data limitation and thus presented in the error term of the 
model, would bring biased estimators. Thus the specific characteristics of individual or 
household simultaneously determine the remittance receiving status of households and the 
labor supply decision of individual. For instance, skills of individual  or attitudes towards risk 
taking may have influence both on migration decision, and ttherefore receiving remittances, 
and labour market status too.   
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Therefore, estimation of multinomial probit model under the conditions of endogenous 
remittances would bring biased estimates, that is why we use multinomial probit model with 
endogenous regressor and introduce equation (3) for estimation. 

Where y!" is a vector of endogenous variables, in our case, the international remittances 
dummy and θ is vector of reduced-form parameters. Then, as defined above, 𝑥! contains 𝑥!! 
– the vector of exogenous variables at individual, household and community levels; and 𝑥!! 
– the vector of instrumental variables.  

The instrumental variable used to correct for endogeneity  should be correlated with 
remittance receiving status and meet the exclusion restriction, i.e. it should not affect labour 
supply choice of young household members, except through its effect on remittances. We 
use the percentage of households in the community that have at least one member who 
lived abroad in the past five years for labour purposes. This variable is used to indicate the 
extent of migration network, which provides with information for potential migrants and 
decrease migration costs. Therefore, migration network facilitates the migration process 
and increases the possibility of having households receiving remittance. Analogous 
instruments have been widely used previously by other studies (e.g., Atamanov and van 
den Berg, 2012; Binzel and Assaad 2011; Lokshin and Glinskaya, 2009; Acosta, 2007).It 
would be better to use  older data on migration network in order to increase the level of 
correspondence to exclusion restriction, but such data are not available in the survey 
dataset. 

Our instrumental variable major concern is that migration networks may have impact on 
occupational choices of young people left behind. This variable may capture some 
unobserved community characteristics, which in turn migh be related to left-behind youn 
people occupational choice. We attempt to address this concern by controlling for relevant 
community level variables. Overall, we measure migration network as having migrant 
member in the household, who was migrant in the last five years, which to some extent 
represent the past migration network and do not represent purely current migration 
network. Nevertheless, given the limitations of the data, we are aware of the possible 
correlation of the instrumental variable with occupational choice, but comparison of IV and 
non-IV estimation results will provide with the evidence to what extent the endogeneity 
issue is addressed10.  

A multinomial probit model with an endogenous regressor cannot be estimated by 
standard mprobit stata command. Since our model consists of a multinomial dependent 
variable and a binary endogenous variable the efficient estimation technique for this case is 
suggested by Roodman (2011) within the “conditional mixed process” or CMP. CMP 
command has been previously used in remittance literature by Binzel and Assaad (2009) 
and Petreski et al. (2014). Thus, in estimation we draw on the Stata commands of CMP for 
MNP and IV-MNP. 

Remittances may have different influence on occupational choice decision depending on 
the individual characteristics of the recipient, such as gender, age and education or it may 
have different influence depending on the household characteristics, such as wealth, 

																																																													
10 Alternative instrumental variable in our model could be the average economic conditions in migrant 
destination countries. However, as data show destination country for more than 93 % of migrants is Russia and 
dataset do not provide with information which specific region of this country was the destination. Concentration 
of migration outflow from Kyrgyzstan in one country without regional specification in the dataset makes difficult 
to apply such alternative instrumental variable. 
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poverty, regional location of household. To account this heterogeneous impact of 
remittances we estimate additional models, different than baseline model 1, changing its 
specification by incorporating gender, age and household poverty interaction dummies 
with remittances.  

The equation (4) shows the probability of being at labour status =k, which is a non-linear 
function (g) of the explanatory variables 

Pr 𝑦!! = 𝑘 =𝒈 𝑏! + 𝑏!𝑥!! + 𝛼!𝑦!!  (4) 

Where g is the multivariate cumulative distribution function and the impact parameter 𝛼! 
depends on individual, household and community characteristics 𝑥!  as follows ( θ! are 
parameters): 

α! = 𝑥!" 𝜃! = 𝑥!!𝜃! + 𝑥!!𝜃! +⋯+ 𝑥!"𝜃!, (5) 

A particular case where 𝛼! is determined by two variables of interest is given below, 

Pr 𝑦!! = 𝑘 =𝒈(𝑏! + 𝑏!𝑥!! + 𝑥!!𝜃! + 𝑥!!𝜃! 𝑦!!) (6) 

Pr 𝑦!! = 𝑘 =𝒈(𝑏! + 𝑏!𝑥!! + 𝜃!𝑦!!𝑥!! + 𝜃!𝑦!!𝑥!!) (7) 

where 𝑥!!  and 𝑥!!  could be either continuous or dummy variables. 

Labour supply may be characterized not only by occupational choices, but also by working 
hours within particular occupation. Therefore, the second approach for analyzing the impact 
of remittances on youth labour supply is to investigate its impact at intensive margin. For 
estimating the impact of remittances on hours of work supplied by youth, a cross-sectional 
regression technique will be applied. But because of the zero-inflated nature of the 
continuous dependent variable, estimation of it by OLS would yield biased and inconsistent 
results (Amuedo-Dorantes and Pozo, 2006). To address this issue and the concern that 
remittances are correlated with the error term, we use a Tobit models with endogenous 
repressors - IV-Tobit. This model enables us to fit estimation with censored dependent 
variables and endogenous repressors. Formally, the model is (baseline model 2) 
(Wooldridge, 2010): 

𝑤!!∗ = 𝑧!𝛿 + 𝑢! (8) 

w!" = 𝑥!П + 𝑣! (9) 

where 𝑖 = 1,… ,𝑁;  𝑧! = 𝑤!! , 𝑥!! , 𝑥! = 𝑥!! , 𝑥!! , 𝛿 = (𝛽!,𝛼!)′, and П = (П!! ,П!! )′. We do not 
fully observe 𝑤!!∗  due to its censored nature; instead, we observe 

𝑤!! =
0,                       𝑤!"∗ < 0
𝑤!!∗ , 0 ≤ 𝑤!!∗ ≤ 84 (10) 

The model assumes that (𝑢! , 𝑣!) is distributed multivariate normal with mean zero. The 
dependent variable - 𝑤!!∗ is the vector of total hours of work supplied by youth during the 
last 7 days; 𝑤!! is a vector of endogenous variables, in our case a scalar with the amount of 
remittances received by a household during the last 12 month in national currency, KGS; 𝑥!! 
is a vector of exogenous variables at individual and household levels; 𝑥!! is a vector of 
instrumental variable – migration network.  𝛽, 𝛼 are vectors of structural parameters, and П 
is matrix of reduced-form parameters. 

We also explore potential non-linear effects of remittances on working hours since standard 
labour supply theory suggests the presence of non-linear relationships between working 
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hours and non-labour income. We have used a semi-log labour supply equation following 
Posso (2012), Airola (2008). And we use inverse remittances to have globally valid 
econometric estimations, i.e. inverse remittances will prevent having negative working 
hours if the remittances tend to infinity. Furthermore, we examine the labour supply 
response for male and female by augmenting baseline model 2. 

Literature indicates different explanatory variables within 𝑥!!. In this study we use individual, 
household and community level characteristics as explanatory variables of youth labour 
supply. For description of the variables see Table 8 in Appendix. At individual level it 
includes the individual’s age, gender, marital status and educational attainment. According 
to the literature, an individual’s characteristics shape the decision to participate in labour 
markets by reflecting the potential market wage of the individual (Mendola and Carletto, 
2009; Justino and Shemyakina, 2010; Rodriguez and Tiangson, 2001).  

Likewise, the vector 𝑥!! incorporates a variety of household and regional characteristics that 
are used in shaping the labour supply decisions of its members, such as household 
composition, the level of other sources of non-labour income, assets of the household and 
dummy variables reflecting the locations of households. As Mendola and Carletto (2009) 
notes these household characteristics do not directly affect the potential market wages, but 
influence the decision to stay home by increasing or decreasing the individual reservation 
wage.  

The household composition was divided into two parts: the ratio of children to household 
size and total household size. The child ratio is used to test whether having more children in 
the household impacts on the decision of youth to be employed. Some studies show that in 
general having young children in the households reduces the labour supply of women 
(Amuedo-Dorantes and Pozo, 2012).  

Non-labour income (other than remittances) reduces the likelihood of being at work. For 
this reason, based on the disincentive effect from the neoclassical theory of labour supply, 
we can test whether non-labour income reduces likelihood of being at work or the work 
hours supplied by youth. Several studies included non-labour income variable for the 
analysis of labour supply (see Justino and Shemyakina, 2010; Binzel and Assaad, 2011; 
Airola, 2008; Amuedo-Dorantes and Pozo, 2012). 

The quality of home construction type is used as a proxy for household wealth. Several 
studies have also used household assets to estimate their impact on labour supply decision 
(Acosta, 2006; Dimova et al., 2008; Amuedo-Dorantes and Pozo, 2012). In order to control 
for regional differences dummy variables on regions are included. Besides, youth 
employment may be influenced by the general employment opportunities in the household 
location. Therefore, the share of male adults who has regular jobs in the community and 
dummy variable on the existence of major factor for employment in the community are 
included. Another important factor for employment tendency is the access to financial 
resources. We approximate this by introducing the dummy variable on the existence of 
commercial banks in the community. 
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V. Estimation results 
 

5.1. Labour participation 
 

For the purpose of comparison, Table 7 reports a marginal effect from the results of a 
Multinomial Probit (MNP) and Multinomial Probit with Instrumental Variable (IV MNP) 
models estimated through the conditional mixed process (CMP) (Baseline model 1). 
Participation in labour market is defined as: own account worker, employee, family 
contributing worker and unemployed. 

First stage results on using the instrumental variable approach within IV-Probit and CMP 
commands in Table 10 in Appendix show that instrumental variables are highly significant. 
The exogeneity of instrumented variable to outcome variable is tested with correlation 
between the disturbance terms of the first stage and the main equation. The null hypothesis 
in this case is that remittance is uncorrelated with the error term in the labour supply 
equation, i.e. they are exogenous to the outcome variable. If we cannot reject the null 
hypothesis, there is no need for an IV estimation. Indeed, the null hypothesis is rejected in 
CMP model (see Table 10 in Appendix). 

Our main variable of interest (the dummy variable for remittances from abroad in a MNP 
model without instrumental variable approach) shows that no significant relation exists 
between employment status and remittances received. While the results of IV MNP model 
estimations show that, remittances have positive impact on family contributing worker 
choice. This is consistent with the findings of previous studies (Piracha et al., 2013; Gorlich 
et al., 2007) which indicate that left-behind members of a household work in a family 
business and have higher likelihood of active family contributing workers in order to replace 
the migrant member work in a household.  

The estimated coefficients of explanatory variables have the expected signs and 
significance levels. Results show that statistically significant gender differences exist among 
young people within occupational choices. Thus young men’s participation as an own 
account worker is significantly higher than for women. The same result on gender 
differences in occupational choices was found by Mendola and Carletto (2009), which note 
that being female decreases the probability of working in the remunerative labour market 
and increases the likelihood of being an unpaid worker. 

The age of young individuals is significant for a young person’s choice of own account 
worker, employee, or family contributing worker, though for the latter it has a comparatively 
smaller effect. This result indicates that becoming an own account worker, becoming 
employed or family contributing worker is positively related to age. This is expected given 
that young people at later ages are more able to find a job due to experience or 
responsibility in a work setting. Also the employee category mainly requires higher 
education qualifications, which are typically gained in later ages. This finding is in 
accordance with other analytical reports which note that unemployment rates among young 
people falls in higher ages of youth group (for instance, see: UNICEF, 2011). 

Another important factor for occupation choice is the education level. Results show that 
there is a higher probability for young people with basic and secondary and technical 
education being an own account worker compared to those with tertiary education. 
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Table 7. Estimation results for baseline model 1 (marginal effect estimates) 

 
Own account 

worker 
Employee 

Family contributing 
worker 

 
MNP IV MNP MNP IV MNP MNP IV MNP 

Remittances  
(1=household receives 
remittances) 

0.0204 0.1134 0.0852 0.2673 0.1172 0.4204*** 

Individual characteristics: 
      

Gender (1=male) 
0.4854**

* 
0.4694*

** 
0.2905*

* 
0.3072**

* 
0.2570*** 0.2522*** 

Age 
0.0582**

* 
0.0580*

** 
0.0961*

** 
0.0853**

* 
0.0201** 0.0212** 

Marital status (1=ever married) 0.1541** 
0.1441*

* 
-0.0739 -0.0607 0.0527 0.0386 

Educational category (reference: Tertiary education) 

- Basic, secondary education 
0.2025**

* 
0.1960*

** 

-
0.6139*

* 
-0.3990* 0.1195 0.1288 

- Technical education 
0.3691**

* 
0.3542*

** 
-0.0804 -0.0281 0.1876 0.1720 

Household characteristics: 
      

Household’s head occupation (reference: unemployed) 

- Employee -0.0235 -0.0082 
0.4009*

* 
0.3134** 0.1763 0.2139* 

- Own account worker 0.1506 0.1449 -0.0848 -0.0311 0.4035*** 0.3780*** 

- Family contributing worker 0.3781** 0.3342* -0.1299 -0.0341 0.6344*** 0.5969*** 

-Retired or handicapped 0.0803 0.0819 0.3808* 0.2881* 0.1805 0.1772 

Household size -0.0032** 
-

0.0331*
* 

-0.0403* 
-

0.0418** 
-0.0161 -0.0232* 

Child ratio 
0.6588**

* 
0.6664*

** 
0.4688 0.5453* 0.3590* 0.4601** 

Quality of home construction 
(1=mud) 

-0.0021 -0.0002 -0.0250 -0.0045 0.1706*** 0.1774*** 

Non-labour income (log) 
0.0609**

* 
0.0605*

** 

-
0.0986*

* 
-0.0597 0.1026*** 0.1067*** 

Regional dummies (reference: Bishkek and Osh cities) 

- Issyk-Kul 0.2215 
0.2539*

* 
-0.3102 

-
0.3784**

* 
0.5076*** 0.5273*** 

- Jalal-Abad 0.1104 0.1013 
-

0.3382*
* 

-
0.3642**

* 
0.5742*** 0.5245*** 

- Naryn 0.2065 0.2294 -0.3038 
-

0.4243**
* 

0.2848 0.2969* 

- Batken 
0.3166**

* 
0.2954*

* 
-0.2919* 

-
0.3181** 

0.5792*** 0.5292*** 

- Osh 0.2663** 
0.2375*

* 
-0.1734 -0.1142 0.6636*** 0.5936*** 

- Talas -0.0179 -0.0214 -0.2299 -0.2128 0.6750*** 0.6478*** 

- Chui -0.1505* -0.1283 0.0321 0.0155 0.2102 0.2070 

Community characteristics: 
      

Share of male adults with regular 
work 

0.0159**
* 

0.0154*
** 

0.0150*
** 

0.0153**
* 

0.0188*** 0.0187*** 

Presence of bank  0.1219* 0.1086* -0.0631 -0.0603 -0.0906 -0.1011* 

Presence of major factory -0.1361** -0.1231* 0.1929 0.1037 -0.2314*** -0.2306*** 
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Number of observation 1633 1633 
    

Log likelihood -1627.72 
-

2225.34     
Wald chi2  
(prob.) 

449.76 
(0.000) 

724.64 
(0.000)     

*,** and *** show  statistical significance at the 10, 5 and 1% level, respectively.  
Reference group for dependent variable: Unemployed youth 
Source: Authors’ calculations 

These results also imply that working as an own account worker among young people may 
not require tertiary education. This is because own-account work, such as small trade and 
shops, in the local labour market does not require particular labour skills. Young individuals 
facing difficulties in finding jobs become involved in own-account work. As Piracha and 
Vadean (2009, p.5) note on the Albanian case, own account workers have characteristics 
closer to the non-participants in the labour market, such as lower education levels, while 
entrepreneurship is related to higher education levels. As mentioned above in Kyrgyzstan 
most of the individuals who own land are considered to be own-account workers. This 
means that even if individuals are not employed in any other sectors, (but just work as family 
unpaid agriculture workers with low productivity), they are considered to be own-account 
workers. There is some significance in basic and secondary education indicated for the 
choice of family contributing worker, though at a lower level. Having basic and secondary 
education reduces the probability of being an employee, as wage employment especially in 
government organizations requires higher education. In general it can be concluded that 
more educated individuals are likely to have higher labour participation in remunerative 
work. 

The occupational characteristics of head of households have a symmetrical impact on young 
members of households. In those households where the head is an employee, there is an 
increased probability of a young member becoming an employee. Analogous statistically 
significant impact is indicated in the cases of own account worker and family contributing 
worker choices. This evidence underlines the fact that in the labour market, where job 
opportunities are restricted, there is a high probability that youth labour supply is path-
dependent on the parental occupation.  

The composition of the household appears to significantly influence youth labour 
participation. Household size reduces the probability of all three occupational choices 
compared to the choice of unemployment. This result suggests that young people from 
larger households are more likely to face with unemployment issue. Child ratio in a 
household is another household level variable and shows higher positive impact over the 
probability of being a family contributing worker. It can be expected that the higher the 
ratio of children in the household, the need for youth help in childcare and unpaid family 
work increases.  

Family wealth may have significant influence on youth labour supply. Higher wealth may 
support a young person’s choice to be an employee or own account worker, and reduce the 
household need for family unpaid jobs. The variable to approximate for household wealth is 
a dummy variable: whether the main material of the walls of the family house are 
constructed with mud. Mud indicates a relatively lower wealth of a household. Results show 
that households having the main dwelling built of mud walls are more likely to have young 
people as a family contributing worker, suggesting that household wealth is also important 
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for youth labour supply. Non-labour income of a household increases the probability of 
youth labour force participation in family contributing and own account work. 

Regional dummies show that young people  in the regions have a higher probability to 
choose the roles of family contributing worker or own account work compared to those from 
the cities of Bishkek and Osh. These results underline the distribution of economic activity 
across regions. The cities of Bishkek and Osh have higher concentrations of enterprises, 
while the low economic activity in other regions does not offer opportunities for young 
people to be employed or move out from the unemployment category. Other variables 
indicating the importance of the existence of employment opportunities for occupation 
choice are the share of male adults in the community who have a regular job and a dummy 
variable on the existence of major factory for employment in the community. Estimates 
indicate that in communities characterized by greater opportunities for jobs there is less 
youth unemployment and more participate more in paid jobs. 

The variable to approximate the financial constraint in the community is the dummy on the 
existence of a commercial bank. This has positive effect on the own account worker choice, 
while reducing the family contributing work choice of youth. This result implies that financial 
constraints may be one of the important factors contributing to the labour participation of 
young people. 

Although these are the baseline model results, it is possible that effects of remittances differ 
according to individual characteristics. In order to take into account this possible differential 
effect, Table 11 in Appendix provide results of estimation taking into account income level, 
and age and gender. These results also serve as robustness checks of the baseline model 
results.  

According to these results gender and age interaction variables appear to be significant. 
Female young people in remittance receiving households are more inclined towards own 
account working and have a higher probability of choosing family contributing work11. In 
general young people under the age of 22 in remittance receiving households are found to 
have a higher probability to become a family contributing workers. Estimation of the model 
with income status interactions is not significant. In general estimation of the model taking 
into account possible differential effects does not change baseline model findings. 

As the main purpose of the paper is to investigate the impact of remittances over 
occupational choice, it is important to understand whether remittances have an impact on 
the self-employment activities of left-behind young people. However, the choice between 
own-account work and family contributing work may be not so distinctive. As already 
mentioned above, in Kyrgyzstan members of land owning households might be considered 
as own-account workers or unpaid family workers. In these cases it is possible that the effect 
of remittances on employment (contributing family workers and self-employed) in the 
agricultural sector and in other sectors may have differential effects. In order to understand 
the possible differential effects of remittances by sectors of employment, we extend our 
differential analysis by including the interaction dummy of remittances with the non-
agriculture sector of employment. Results of this estimation show that young people in 
remittance receiving households who are employed in the non-agricultural sector of the 
																																																													
11 In order to examine further for possible factors for females to choose family contributing work we specified 
several other models with interaction dummies of gender with ethnicity, marital status and existence of children 
at home. However, results do not demonstrate the difference among females by these characteristics. These 
estimation results are available from authors upon request. 
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economy prefer to be wage employees rather than own account workers (see Appendix 
Table 11). It might be concluded that remittances do not promote youth self-employment 
activities in an off-agriculture livelihood. But it should be pointed out again, that own-
account work, such as small trade and shops, in the local labour market, may have low 
returns and do not require particular labour skills. Under these conditions it is expected that 
young people prefer employee status, and not self-employment. Also this result may 
suggest that remittance receiving young people do not have entrepreneurial skills. 

Overall estimation results show that the impact of remittances on youth labour supply at the 
extensive margins have a labour substitution effect. Remittances reduce the unemployment 
rate of left-behind young individuals. Young people facing difficulties in finding jobs are 
more inclined to be employed as unpaid workers in household agricultural land or in the 
household , replacing the migrant member of a household. Remittances do not have 
statistically significant impact on a young person becoming either an employee or own-
account worker. Unlike the findings of some previous studies we did not find any strong 
evidence on remittance-dependency behavior of left behind household members, in those 
cases of young persons that we investigated. 

 

5.2. Labour supply at the intensive margin 
 

Remittances impact may have an impact not only on the occupation choice, but may also 
change the intensity of labour supply by influencing working hours. Because of the 
endogeneity of remittances the IV Tobit model is used. However, for the purpose of 
comparison estimations of remittances impact on working hours of young people, this is 
specified within Tobit and IV-Tobit models (baseline model 2). As mentioned above 
remittances may have a non-linear effect on labour supply measured as working hours. In 
order to take into account this effect together with linear specification models, the baseline 
model 2 is estimated in log-linear and inverse functional forms. 

Table 8. Estimation results for baseline model 2 

 
Employee 

Own account 
worker 

Family contributing 
worker 

 
Tobit IV-Tobit Tobit IV-Tobit Tobit IV-Tobit 

Remittances per capita 
-0.0001 
(0.0002) 

0.0006 
(0.0010) 

0.00004 
(0.0004) 

0.0001 
(0.0016) 

0.00038* 
(0.0002) 

0.0035*** 
(0.0010) 

Individual characteristics: 
      

Gender (1=male) 
6.5327** 
(2.6779) 

6.7109** 
(2.6991) 

37.5530*** 
(5.5886) 

37.6146**
* 

(5.6176) 

2.2232 
(3.1200) 

3.4464 
(3.3308) 

Age 
2.2574*** 
(0.5258) 

2.3011*** 
(0.5311) 

3.4072*** 
(0.9399) 

3.4165*** 
(0.9438) 

-1.0066* 
(0.5864) 

-0.9254 
(0.6246) 

Marital status (1=ever married) 
-3.8250 
(2.9674) 

-4.2782 
(3.0361) 

11.2351** 
(5.4765) 

11.1315** 
(5.5538) 

1.7433 
(3.4846) 

0.1638 
(3.7302) 

Educational category (reference: Tertiary education) 

-   Basic, secondary education 
-15.8297*** 

(3.6139) 

-
15.9253**

* 
(3.6352) 

25.9797** 
(7.9397) 

25.9438** 
(7.9467) 

14.8226** 
(5.7485) 

14.2241** 
(5.9676) 

-   Technical education 
-2.1023 
(4.7794) 

-2.2179 
(4.8081) 

28.9611** 
(10.0209) 

28.9170** 
(10.0302) 

8.0693 
(7.5093) 

7.3999 
(7.8135) 

Household characteristics: 
      

Household’s head occupation (reference: unemployed) 
-    Employee 9.3640** 10.1354** -17.6414** -17.4793* 10.8648 14.2465* 
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(4.3390) (4.4686) (8.9003) (9.0161) (7.1003) (7.4297) 

-   Own account worker 
-7.7288* 
(4.6670) 

-7.9211* 
(4.6936) 

2.7127 
(8.3455) 

2.6597 
(8.3590) 

25.8205**
* 

(6.5165) 

24.9101**
* 

(6.7835) 

-   Family contributing worker 
-18.5686* 
(10.6632) 

-21.0318* 
(11.1573) 

0.7392 
(15.6779) 

0.1747 
(16.4658) 

29.5129** 
(9.0705) 

18.5874* 
(10.3132) 

-   Retired or handicapped 
7.8809* 
(4.7385) 

8.0914* 
(4.7675) 

-3.3108 
(8.7897) 

-3.2806 
(8.7943) 

7.2587 
(6.8528) 

7.6833 
(7.1303) 

Household size 
-0.6187 
(0.6185) 

-0.7443 
(0.6414) 

-1.4014 
(1.0933) 

-1.4265 
(1.1163) 

0.7667 
(0.7151) 

0.2346 
(0.7773) 

Child ratio 
8.8967 

(9.8396) 
12.5039 

(10.8906) 
38.4781** 
(17.8166) 

39.2903** 
(19.2373) 

-4.3795 
(12.5295) 

12.5143 
(14.2028) 

Quality of home construction 
(1=mud) 

-2.7727 
(2.9370) 

-2.4975 
(2.9711) 

-6.4847 
(5.3762) 

-6.4424 
(5.3899) 

11.8355** 
(3.7318) 

12.6531** 
(3.9477) 

Non-labour income (log) 
-3.7641*** 
(0.8880) 

-3.5626*** 
(0.9275) 

4.7247** 
(1.7080) 

4.7785** 
(1.7749) 

6.9779*** 
(1.3138) 

8.3434*** 
(1.4519) 

Regional dummies (reference: Bishkek and Osh cities) 

-   Issyk-Kul 
-31.4450*** 

(6.5543) 

-
30.3579**

* 
(6.7194) 

20.9782** 
(10.1444) 

21.2268** 
(10.3860) 

37.3089**
* 

(9.3341) 

41.5618**
* 

(9.7505) 

-   Jalal-Abad 
-23.5015*** 

(5.4577) 

-
24.1972**

* 
(5.5543) 

6.6579 
(9.8630) 

6.5303 
(9.9277) 

45.0105**
* 

(8.9386) 

42.4191**
* 

(9.1183) 

-   Naryn 
-28.5065*** 

(7.6789) 

-
27.2914**

* 
(7.8576) 

35.0432** 
(11.0517) 

35.3381** 
(11.3637) 

24.9965** 
(10.6695) 

29.9253** 
(11.1787) 

-   Batken 
-22.8284*** 

(6.1419) 

-
23.8695**

* 
(6.3103) 

21.5481** 
(10.6235) 

21.2761* 
(10.8972) 

44.5189**
* 

(9.3102) 

38.3522**
* 

(9.6801) 

-   Osh 
-13.6545** 
(4.5871) 

-
15.1516** 
(4.9845) 

8.9964 
(8.6928) 

8.6241 
(9.3036) 

48.3448**
* 

(8.3617) 

40.6719**
* 

(8.7490) 

-   Talas 
-20.1152** 
(9.3046) 

-
20.1214** 
(9.3401) 

-28.2272 
(19.5694) 

-28.2445 
(19.5718) 

61.3878**
* 

(10.7055) 

60.1436**
* 

(11.1878) 

-   Chui 
1.9984 

(4.3383) 
2.5471 

(4.4151) 
-9.2780 
(8.8556) 

-9.1497 
(8.9293) 

26.3107** 
(8.6028) 

28.0716** 
(8.7592) 

Community characteristics: 
      

Share of male adults with 
regular work 

0.1636* 
(0.0914) 

0.1798* 
(0.0942) 

0.5221** 
(0.1684) 

0.5264** 
(0.1729) 

0.9238*** 
(0.1169) 

0.9886*** 
(0.1248) 

Presence of bank 
-0.5282 
(3.4056) 

-0.4364 
(3.4210) 

18.5639** 
(5.7168) 

18.5840** 
(5.7203) 

-
12.0776**

* 
(3.6429) 

-12.7723** 
(3.8901) 

Presence major factory 
7.1717** 
(3.5254) 

6.6708* 
(3.5956) 

-6.6538 
(6.4273) 

-6.8027 
(6.5639) 

-
17.4196**

* 
(4.7881) 

-
19.9825**

* 
(5.0828) 

Constant 
-13.4781 
(17.1446) 

-18.8333 
(18.5217) 

-
281.669*** 
(35.1404) 

-
283.01*** 
(37.1358) 

-220.09*** 
(24.9979) 

-244.90*** 
(27.5516) 

Number of observation 1630 1630 1631 1631 1631 1631 

LR chi2 (prob.) 
416.70 
(0.000) 

- 
217.91 
(0.000) 

- 
543.32 
(0.000) 

- 

Log likelihood -3579.502 -20177.71 -1774.1182 -18381.76 -2184.816 -18780.86 
Pseudo R2 0.0550 - 0.0579 - 0.1106 - 

Wald chi2 (prob.) - 
350.0 

(0.000) 
- 

140.63 
(0.000) 

- 
256.71 
(0.000) 

Wald test of exogeneity - 0.62 - 0.01 - 9.73*** 
*,** and *** show  statistical significance at the 10, 5 and 1% level, respectively. Standard errors presented 
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in parentheses. 
Source: Authors’ calculations 

According to estimation results of the linear model presented in Table 8, per capita 
remittances increase the working hours of those young people who are the family 
contributing workers. These results are symmetric to the labour participation effect of 
remittances.  

Among other explanatory variables, individual characteristics significantly affect the working 
hours of employee and own account workers. For example individual males are more 
inclined to work more hours as own account workers and, to a lesser extent as employees. 
The significant effect of gender differences in the working hours of own account workers 
may be related to the specifics of this occupational choice, which is characterized in 
Kyrgzstan by labour-intensive work requiring physical strength. Young individuals with basic 
and secondary education have reduced working hours as employees, while young people 
with the same educational characteristics, within other occupation choices, have increased 
working hours. 

The occupation of head of household as an employee is associated with a reduction in the 
incidence of young people as own account workers, but an increase in those who are 
employees or a family contributing worker. In particular young individuals who are family 
contributing workers have higher working hours if the household head is an own account 
worker. This finding once again underlines the fact that the left behind-youth labour supply 
has a labour substitution effect. The variable used to indicate household wealth - 
construction of the family house from mud, show that less wealth results in more working 
hours for young family contributing workers. On the other hand, another variable for 
approximation of household wealth - non-labour income shows significant positive impact 
on family contributing workers. This finding may imply that households that have higher 
non-labour income can sustain the living of a young member in the household as the family 
unpaid worker. But it may also suggest that a non-labour income source could serve as the 
start-up cost for a young person for own-account business activities. However these young 
people do not have sufficient entrepreneurial spirit and skills. 

Regional dummies show that employed young people from almost all regions  compared to 
Bishkek and Osh cities, have less working hours, while family contributing workers 
demonstrate higher working hours. This result may be explained by the fact that in regions 
where employment opportunities are restricted, wage employment is represented by 
employment in government organizations. The private sector is not sufficiently developed 
to generate more working hours from employees in these regions. Moreover, because of 
the limited job opportunities young people who are unpaid family workers have higher 
working hours. This is analogous to the labour participation effect of community 
characteristics such as the existence of a commercial bank and factory. The presence of such 
opportunities for employment reduces the intensity of unpaid family work and provides 
opportunities for wage employment or as own account workers. These findings in general 
are also in accordance with labour participation effect results. 

Inverse and lin-log functional specification of the model do not demonstrate significant 
difference from the linear model estimations (see Appendix Table 13). Per capita 
remittances have impact with expected sign only on working hours of family contributing 
worker. Other explanatory variables have the similar effect as in the linear model and do not 
demonstrate significant variations.  
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In the literature gender difference is noted as one of the important factors influencing 
labour supply. In order to take into account this potential effect, models in three different 
functional forms are estimated with gender dummies interaction with remittances per 
capita. Results of these estimations are given in Appendix Table 13. In all three functional 
forms results show that overall findings from the estimation of the baseline model are robust 
to gender differences. Gender dummies interaction with per capita remittances  are 
statistically significant in case of family contributing workers only. These results show that 
remittance receiving females work more hours as family contributing worker. This finding is 
in line with the labour participation effect of remittances, where remittances also affect 
significantly female youth to choose family contributing worker occupation. 

 

VI. Conclusions and policy implications 
 

This paper aims to investigate the impact of remittances on the the occupational choices of 
those young people who are left behind. The occupational choices  are defined broadly as 
wage employment, own-account worker, family contributing worker and unemployed. The 
study is based on 2011 data of the "Life in Kyrgyz Republic" survey. Because of the 
endogeneity concern in model estimation an instrumental variable approach is used. The 
migration network, measured as the share of migrants in the community, is used as an 
instrumental variable. Given the multinomial dependent variable and discrete endogenous 
variable a “conditional mixed process” estimation technique is applied. 

The results show that remittances positively impact family contributing worker choice in so 
far as they confirm that young people facing difficulties in finding jobs are more inclined to 
be employed as an unpaid worker in household agricultural land or help in household daily 
works in order to replace the labour of the migrant member of a household. Remittances do 
not have statistically significant impact on wage employment and own-account worker 
choices. With respect to other variables, the results indicate that gender differences 
influence occupational choices. Young men’s participation as own an account worker or 
employee are significantly higher than for women and young men are less likely to be 
unemployed. Moreover, differential analysis shows that female young people are more 
inclined to choose the family contributing worker option. They also demonstrate more 
working hours within this occupation.   

The other interesting finding is that there is a higher probability for young people with basic 
and secondary and technical education to be own account workers compared to young 
people with tertiary education. This result also implies that working as an own account 
worker may not require tertiary education. This is because own-account work, such as small 
trades and shops, in the local labour market does not require particular labour skills.  

Young people from wealthier households are less likely to be unemployed and increase 
their participation in own-account work and family contributing work, which is mainly family 
agricultural activities. Estimation results on the impact of household wealth on youth 
employment indicate a possible deficit of skills and knowledge in entrepreneurship among 
young people. Moreover, restricted access to financial resources in the community to some 
extent explains the occupational choice to become a family contributing worker.  The 
existence of employment opportunities in the regions an important determinant of youth 
unemployment. Higher economic activity is strictly related with less unemployment among 
young people in the regions.  
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Overall, the results indicate that the impact of remittances on left-behind young people in 
Kyrgyzstan is mainly reflected as a labour substitution effect. Unlike the findings of some 
previous studies we did not find any strong evidence of remittance-dependency behavior of 
left behind household members, young people in the case of this research. However, the 
increase in the likelihood for a young person to become a family contributing worker does 
not necessarily imply an increase of productivity in the labour force. These findings also 
confirm that although remittances do not promote unemployment and do not create 
remittance-dependency among those young people who are left-behind, remittances are 
primarily a source for current consumption expenditures and do not represent financial 
resources for business or entrepreneurial activities at home.  

The findings of this paper have two important policy implications. First, migration in 
Kyrgyzstan undoubtedly contributes to decreasing social tensions by providing job 
opportunities for young people. However, there is not sufficient evidence that migration has 
positive effect on Kyrgyzstan economy in terms of the efficient utilization of remittances for 
self-employment and job creating activities. Therefore, the focus of policy should be on 
making productive use of remittances and creating a mechanism that would support 
initiatives of successful migrants abroad to promote projects in their local communities of 
origin. On this point experience of Mexico in supporting diaspora initiatives might be 
relevant. The programme called “3x1” was launched by the government of Mexico in 2002. 
The purpose of this initiative is to expand community development funds of Home Town 
Associations' (HTA) which are formed by mexican immigrants in US who seek to support and 
maintain relationship with their community of origin. This fund focus on projects for local 
community such as infrastructure, health, education, culture and recreation etc. The 
different government levels (municipal, state, and federal administrations) match every 
dollar contributed by HTAs.  In 2008, so called “1x1” program or Migrant Business Fund 
was established in order to provide subsidised loans to Mexicans in the US who want to 
invest in Mexico. But repayment of this loan is reinvested into the above mentioned 3x1 
programme.  

Second, most migrants from Kyrgyzstan in Russia are employed in low-skilled jobs. Given 
the difficulties in finding jobs in Kyrgyzstan and opportunity to find job in Russia, though 
that does not require high-skills, creates the signal to left-behind young people that higher 
level of education may not necessary for employment. Moreover, comparatively low level of 
earnings of migrants from low-skilled jobs implies low return to education of migrants. 
Therefore, it may serve as disincentives for receiving education for left-behind young 
people. On the other hand, this situation raises the question of the quality of education 
system in Kyrgyzstan. In general Kyrgyzstan has more than 90 % of enrollment by primary 
and secondary school system  and almost 100 % of literacy rate among youth population 
(Education Policy and Data Center, 2014).  However, teaching quality according to the 
results of international assessments is indicates as "poor". For instance, in both of the 2006 
and 2009 rounds of the Program for International Student Assessment (PISA) results, 
Kyrgyzstan was ranked last in all three aspects - math, science and reading. Kyrgyzstan has 
more than 50 higher education institutions, which in general provides with high rate of 
access to tertiary education. But higher education system is assessed as having Ineffective 
quality assurance system, low quality of staff and necessity to update curriculum according 
to the labour market requirments ( e.g. EACEA, 2012). Given these shortcomings of the 
education system it may be argued that disincentives for higher education may be also the 
outcome of low quality of education system, which does not guarantee provision with 
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competitive skills. Overall, botht low return to education and low quality of education in the 
long-term  may have negative impact on human capital development. In general this finding 
suggests to provide young people with education, which provides with competitive skills 
that correspond to labour market requirments both in country and abroad. Government 
activities for better orientation of young people for higher education program and 
opportunities in the labour market would increase young people skills matching with 
employment after education. Special education and training programs directed towards 
development of entrepreneurship skills, especially for females, would promote self-
employment activities among young people and, also, effective utilization of remittances. 
These education programs may focus on capacity development on entrepreneurship and 
may include such spects as: financial literacy, development of business-plan and juridicial 
aspect of conducting business. 
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Appendix 
 
 

Table 1: Migrants by age and gender 

Ages Total % Total 
Male in % of 

total migrants 
Female in % of 
total migrants 

16-28 349 61.2 41.4 19.8 

29-39 146 25.6 17.5 8.1 

40-49 54 9.5 6.2 3.3 

More than 50 21 3.7 2.3 1.4 

Total 570 100 67.4 32.6 

Source: authors’ calculation, LIK data 2011 
	
	
Table 2: Length of time migrants have been absent 

  Freq. Percent 

More than 5 years 36 6.35 

5 years 10 1.75 

4 years 17 2.98 

3 years 39 6.84 

2 years 75 13.16 

1 year 179 31.4 

Less than 1 year 214 37.54 

Total 570 100 

Source: authors’ calculation, LIK data 2011 
 
 

Table 3: Migrant sending and remittance receiving household by income groups  

Quintile 

Number of 
households 

with 
migrant 

Share in total 
household 

Number of 
remittance 
receiving 

households 

Share in total 
household 

 
Share of 

remittances in total 
income 

1 84 14.84 91 16.08 11,04 % 

2 73 12.90 80 14.13 8,09 % 

3 73 12.92 91 16.11 8,1% 

4 77 13.63 107 18.94 8,1% 

5 32 5.62 82 14.41 6.94% 

Source: authors’ calculation, LIK data 2011 
 
 
Table 4: Income sources of remittance receiving households by employment types of the 
household head (in %) 

 
Employee 

Own-
account 
worker 

Contributing 
family 
worker 

Employer 
Member of a 
producer's 

cooperative 
Other Total 

Income from agriculture 
enterprises 

7.73 28.84 26.25 13.02 0 0 
21.5

1 
Income from other 
enterprises 

6.33 10.36 1.18 50.67 0 0 8.82 

Remittances from abroad 27.21 27.43 44.02 24.85 0 100 
28.7

7 
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Material aid from others 
living in country 

1.05 0.39 0 6.54 0 0 0.64 

Property income 0.08 0.8 5.05 0 0 0 0.83 

Social transfers 5.01 4.84 9.83 0 0 0 5.14 

Wage income 52.59 27.34 13.67 4.92 100 0 
34.2

9 
Source: authors’ calculation, LIK data 2011 
 
 
Table 5: Income sources of remittance non-receiving households by employment types of 
the household head (in %) 

 
Employee 

Own-
account 
worker 

Contributing 
family 
worker 

Employer 
Member of a 
producer's 

cooperative 
Other Total 

Income from agriculture 
enterprises 

6.19 36.54 50.15 16.85 30.15 29.87 
22.6
4 

Income from other 
enterprises 

7.49 26.71 9.37 30.64 14.28 24.7 17.2 

Remittances from 
abroad 0 0 0 0 0 0 0 

Material aid from others 
living in country 

1.1 1.93 2.46 1.79 5.4 0 1.55 

Property income 0.27 0.56 0.57 0.09 8.1 0 0.43 

Social transfers 6.16 8.57 15.79 1.89 0 11.6 7.54 

Wage income 78.79 25.69 21.66 48.74 42.07 33.83 
50.6
4 

Source: authors’ calculation, LIK data 2011 
 
 

Table 6: Factors affecting migration: Marginal Effects of Probit Model Estimations 

Dependent variable:   
1=Have migrant member in the household;   
0= No 

 Coefficients 

Household level characteristics:  

Migrant secondary education (1=secondary general; 0= other) 0.652*** 

Migrant basic and primary education ((1=basic and primary education; 0= other) 0.791*** 
Wage income share in total income of household -0.086*** 
Social transfer dummy (1=receives social transfer from government; 0= does not receive) -0.037*** 

Number of adults in household in ages 15-65 0.005** 

Dummy if household has member in ages 16-28 (1=yes) 0.025*** 

Household head ethnicity (1=Kyrgyz) 0.039** 
Community level characteristics and location:  

Residence (1= village; 0= city) -0.048*** 
Existence of major factory or other sources of employment in the community (1= yes) -0.036*** 

Migration network 0.174*** 

Observations 2824 

* p<0.05, **p<0.01, *** p<0.001 

 
Table 7: Migrants by regions    

  Sample 

 
Freq. Percent 

Share of households 
with migrants in total 

household in the survey 

Share of migrants in 
population by region 

Jalal-Abad 211 37.02 35.91 8.46 
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Osh 156 27.37 27.93 5.29 

Batken 82 14.39 14.71 6.98 

Osh city 32 5.61 5.24 4.53 

Bishkek city 32 5.61 5.74 1.69 

Talas 24 4.21 3.99 3.95 

Chui 18 3.16 3.74 0.83 

Issyk-kul 12 2.11 2.24 1.12 

Naryn 3 0.53 0.5 0.48 

Total 570 100 14.01 4.16 

Source: authors’ calculation, LIK data 2011, NSCKR 2013 
 
 
Table 8: Variables definition 

Dependent variables: 
 

Labor participation 

1 = individual is unemployed 
2 = individual is own account worker 
3 = individual is employee 
4 = individual is family contributing worker 

Working hours The amount of hours worked during the last 7 days 
Explanatory variables 

 
Remittances  1=household receives remittances, 0 = otherwise. 
Remittances per capita The amount remittances received by household per capita 
Individual characteristics: 

 
Gender  1= male; 0 = female. 
Age Age (years). 
Marital status  1= ever married; 0 = single 
Educational category 

 
-   Basic, secondary education 1= individual has basic and secondary  education; 0 = otherwise. 
-   Technical education 1= individual has technical education; 0 = otherwise. 
-   Tertiay education 1= individual has tertiary education; 0 = otherwise. 
Household characteristics: 

 
Household’s head occupation 

 
-   Employee 1=household’s head is employee, 0 = otherwise. 
-   Own account worker 1=household’s head is own account worker, 0 = otherwise. 
-   Family contributing worker 1=household’s head is family contributing worker, 0 = otherwise. 
-   Retired or handicapped 1=household’s head is retired or handicapped, 0 = otherwise. 
-   Unemployed 1=household’s head is unemployed, 0 = otherwise. 
Household size The total number of household members. 
Child ratio The ratio of children in household, aged between 0-5 years. 
Quality of home construction  1= the wall of main dwelling is made of mud; 0 =otherwise. 

Non-labor income  
The total of non-wage income the household receives (in 
logarithm). 

Regional dummies 
 

-   Issyk-Kul 1= the household resides in Issyk-Kul oblast, 0 =otherwise. 
-   Jalal-Abad 1= the household resides in Jalal-Abad oblast, 0 =otherwise. 
-   Naryn 1= the household resides in Naryn oblast, 0 =otherwise. 
-   Batken 1= the household resides in Batken oblast, 0 =otherwise. 
-   Osh 1= the household resides in Osh oblast, 0 =otherwise. 
-   Talas 1= the household resides in Talas oblast, 0 =otherwise. 
-   Chui 1= the household resides in Chui oblast, 0 =otherwise. 
-   Bishkek and Osh cities 1= the household resides in Bishkek or Osh cities, 0 =otherwise. 
Community characteristics: 

 
Share of male adults with regular 
work 

The proportion of the male of working age population with regular 
job. 

Presence of bank 1= presence of bank or place for savings deposit, 0 =otherwise. 

Presence of major factory 
1= presence of major factory/ other source of employment, 0 
=otherwise. 

Migration network 
Share of households which had labour migrants abroad in the past 
5 years in total household number in the community. 
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Table 9. Estimation results for baseline model 1(coefficient estimates) 

 
Own account 

worker 
Employee 

Family contributing 
worker 

 
MNP IV-MNP MNP IV-MNP MNP IV-MNP 

Remittances  
(1=household receives remittances) 

0.0550 
(0.1984) 

0.2986 
(0.3211) 

0.2478 
(0.4048

) 

0.6872 
(0.5985) 

0.3226* 
(0.1891) 

1.1214** 
(0.3646) 

Individual characteristics: 
      

Gender (1=male) 
1.5143*** 
(0.1709) 

1.4501**
* 

(0.1699) 

0.9600*
* 

(0.3653
) 

0.8042**
* 

(0.2291) 

0.7877**
* 

(0.1585) 

0.7626**
* 

(0.1556) 

Age 
0.15788**

* 
(0.0289) 

0.1573**
* 

(0.0281) 

0.2917*
* 

(0.1287
) 

0.2151** 
(0.0698) 

0.0580** 
(0.0286) 

0.0603** 
(0.0277) 

Marital status (1=ever married) 
0.4183** 
(0.1754) 

0.3906** 
(0.1696) 

-0.2256 
(0.3806

) 

-0.1533 
(0.2390) 

0.1514 
(0.1691) 

0.1100 
(0.1616) 

Educational category (reference: Tertiary education) 

-   Basic, secondary education 
0.5912** 
(0.2488) 

0.5692** 
(0.2384) 

-1.7741 
(1.1616

) 

-1.0553* 
(0.5944) 

0.3617 
(0.2841) 

0.3870 
(0.2642) 

-   Technical education 
0.9610** 
(0.3309) 

0.9194** 
(0.3191) 

-0.2625 
(0.6593

) 

-0.0712 
(0.4140) 

0.5004 
(0.3661) 

0.4578 
(0.3481) 

Household characteristics: 
      

Household’s head occupation (reference: unemployed) 

-    Employee 
-0.0643 
(0.2718) 

-0.0224 
(0.2640) 

1.1288 
(0.7177

) 

0.8086* 
(0.4230) 

0.4871 
(0.3135) 

0.5841* 
(0.3020) 

-   Own account worker 
0.4020 

(0.2505) 
0.3863 

(0.2425) 

-0.2648 
(0.5895

) 

-0.0785 
(0.3611) 

1.1261**
* 

(0.2797) 

1.0463**
* 

(0.2705) 

-   Family contributing worker 
0.9885* 
(0.5326) 

0.8638* 
(0.5078) 

-0.4637 
(1.2910

) 

-0.0863 
(0.8407) 

1.9543**
* 

(0.4992) 

1.7614**
* 

(0.4741) 

-   Retired or handicapped 
0.2138 

(0.2666) 
0.2175 

(0.2574) 

1.0495 
(0.7021

) 

0.7420* 
(0.4185) 

0.4926* 
(0.2992) 

0.4806* 
(0.2867) 

Household size 
-0.0883** 
(0.0355) 

-
0.0897** 
(0.0346) 

-0.1225 
(0.0792

) 

-0.1054* 
(0.0543) 

-0.0465 
(0.0353) 

-0.0661* 
(0.0346) 

Child ratio 
1.7879** 
(0.5889) 

1.8062** 
(0.5738) 

1.4230 
(1.1631

) 

1.3746* 
(0.8126) 

1.0337* 
(0.6168) 

1.3117** 
(0.6054) 

Quality of home construction 
(1=mud) 

-0.0057 
(0.1681) 

-0.0006 
(0.1624) 

-0.0754 
(0.3368

) 

-0.0112 
(0.2228) 

0.5138** 
(0.1746) 

0.5295** 
(0.1676) 

Non-labor income (log) 
0.1652** 
(0.0524) 

0.1640** 
(0.0511) 

-0.2993 
(0.2279

) 

-0.1504 
(0.1170) 

0.2953**
* 

(0.0588) 

0.3042**
* 

(0.0570) 
Regional dummies (reference: Bishkek and Osh cities) 

-   Issyk-Kul 
0.5688* 
(0.3423) 

0.6515* 
(0.3329) 

-2.1758 
(1.5217

) 

-1.2007 
(0.8150) 

1.3770**
* 

(0.4006) 

1.4476**
* 

(0.3895) 

-   Jalal-Abad 
0.2902 

(0.2970) 
0.2665 

(0.2909) 

-1.7010 
(1.2205

) 

-1.0605 
(0.6696) 

1.5935**
* 

(0.3583) 

1.4270**
* 

(0.3568) 

-   Naryn 
0.5300 

(0.3748) 
0.5878 

(0.3649) 

-2.5657 
(1.6773

) 

-1.5208* 
(0.8977) 

0.7425 
(0.4629) 

0.7713* 
(0.4490) 

-   Batken 
0.8172** 
(0.3192) 

0.7606** 
(0.3134) 

-1.5439 
(1.2167

-0.9229 
(0.6705) 

1.6279**
* 

1.4486**
* 
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) (0.3817) (0.3797) 

-   Osh 
0.6974** 
(0.2739) 

0.6215** 
(0.2734) 

-0.5872 
(0.7718

) 

-0.2920 
(0.4626) 

1.9239**
* 

(0.3446) 

1.6661**
* 

(0.3533) 

-   Talas 
-0.0490 
(0.5694) 

-0.0587 
(0.5555) 

-1.0782 
(1.3330

) 

-0.5804 
(0.8107) 

2.2692**
* 

(0.5017) 

2.0747**
* 

(0.4944) 

-   Chui 
-0.4388 
(0.2792) 

-0.3682 
(0.2687) 

0.0957 
(0.4984

) 

0.0391 
(0.3281) 

0.5659 
(0.3451) 

0.5543* 
(0.3325) 

Community characteristics: 
      

Share of male adults with regular 
work 

0.0431*** 
(0.0051) 

0.0416**
* 

(0.0051) 

0.0456*
* 

(0.0147
) 

0.0386**
* 

(0.0089) 

0.0540**
* 

(0.0052) 

0.0532**
* 

(0.0051) 

Presence of bank 
0.3316* 
(0.1742) 

0.2949* 
(0.1683) 

-0.1921 
(0.3693

) 

-0.1521 
(0.2462) 

-0.2618 
(0.1690) 

-0.2895* 
(0.1624) 

Presence of major factory 
-0.3799* 
(0.1984) 

-0.3421* 
(0.1908) 

0.5637 
(0.5794

) 

0.2614 
(0.3213) 

-0.716*** 
(0.2116) 

-
0.7052**

* 
(0.2027) 

Constant 
-

10.624*** 
(1.0489) 

-10.45*** 
(1.0280) 

-
5.763** 
(1.9953

) 

-5.419*** 
(1.3627) 

-11.30*** 
(1.1118) 

-
11.305**

* 
(1.0722) 

       Number of observation 1633 1633 
    

Log likelihood 
-

1627.720
2 

-
2225.34

6 
    

Wald chi2  
(prob.) 

449.76 
(0.000) 

724.64 
(0.000)     

*,** and *** show  statistical significance at the 10, 5 and 1% level, respectively. Standard errors 
presented in parentheses. 
Reference group for dependent variable: Unemployed youth 
Source: Authors’ calculations 
 
Table 10. First stage result for baseline model 1 

Remittances 
(1=household receives remittances) 

Migration netwrok 
2.8119*** 
(0.3273) 

Individual characteristics: 

Gender (1=male) 
-0.1766** 
(0.0853) 

Age 
-0.0032 
(0.0164) 

Marital status (1=ever married) 
0.1243 

 (0.0953) 
Educational category (reference: Tertiary education)  

-   Basic, secondary  
-0.0701 
(0.1324) 

-   Technical 
0.0296 

(0.1761) 
Household characteristics:  
Household’s head occupation (reference: unemployed)  

-    Employee 
-0.7156*** 
(0.1454) 

-   Own account worker 
-0.2147 
(0.1407) 

-   Family contributing worker 
-0.0458 
(0.2422) 

-   Retired or handicapped -0.2357 
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(0.1446) 

Household size 
0.1180*** 
(0.0198) 

Child ratio 
-1.6104*** 
(0.3864) 

Quality of home construction (1=mud) 
-0.1414 
(0.1047) 

Non-labor income (log) 
-0.0895** 
(0.0297) 

Regional dummies (reference: Bishkek and Osh cities)  

-   Issyk-Kul 
-1.0311** 
(0.4377) 

-   Jalal-Abad 
0.3638** 
(0.1617) 

-   Naryn - 

-   Batken 
0.3902** 
(0.1825) 

-   Osh 
0.1063 

(0.1598) 

-   Talas 
0.5129** 
(0.2613) 

-   Chui 
-0.2020 
(0.1744) 

Community characteristics: 

Share of male adults with regular work -0.0022 
(0.0027) 

Presence of bank 
0.0204 

(0.1030) 

Presence of major factory 
0.1652 

(0.1209) 

Constant 
-0.3945 
(0.5447) 

atanhrho_25 -0.1588 
atanhrho_35 -0.1399 
atanhrho_45 -0.5792** 
*,** and *** show  statistical significance at the 10, 5 and 1% level, respectively.  Standard errors 
presented in parentheses. 
Source: Authors’ calculations 
 
 

Table 11. Estimation results for baseline model 1 with gender, age, poverty and sectoral 
interactions (coefficient estimates) 

 
Own account 

worker 
Employee 

Family contributing 
worker 

 
MNP IV-MNP MNP IV-MNP MNP IV-MNP 

Age interaction model1 

Remittances * Age younger 
0.34 

(0.27) 
0.58 

(0.42) 
0.58 

(0.60) 
1.04 

(2.13) 
0.46* 
(0.25) 

1.61*** 
(0.41) 

Remittances * Age older 
-0.20 
(0.26) 

-0.17 
(0.45) 

-0.05 
(0.51) 

0.62 
(2.57) 

0.16 
(0.25) 

-0.03 
(0.43) 

Gender interaction model1 

Remittances * Female 
0.49 

(0.30) 
0.89** 
(0.42) 

0.31 
(0.65) 

-0.03 
(0.78) 

0.58** 
(0.27) 

1.66*** 
(0.36) 

Remittances *Male 
-0.25 
(0.25) 

-0.50 
(0.40) 

0.17 
(0.66) 

0.01 
(0.72) 

0.06 
(0.25) 

0.71 
(0.44) 

Poverty interaction model1 

Remittances *Non-poor 
0.3008 

(0.2934) 
0.3151 

(0.6281) 
0.1034 

(0.5554) 
-0.0129 
(1.1922) 

0.2926 
(0.319) 

0.7892 
(0.6544) 

Remittances *Poor 
-0.1131 
(0.2457) 

0.2707 
(0.4303) 

0.3653 
(0.5282) 

0.7332 
(1.0511) 

0.3169 
(0.218) 

0.5899 
(0.4549) 

Sectoral interaction model2 
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Remittances *non-agricultural sector 
-0.4616** 
(0.2165) 

-0.3617 
(0.6054) 

- - 
-1.5519*** 
(0.2619) 

-0.8253 
(0.6290) 

*,** and *** show  statistical significance at the 10, 5 and 1% level, respectively.  
Standard errors presented in parentheses. 
 
1 Reference group for dependent variable: Unemployed youth 
2 Reference group for dependent variable: Wage employed youth 
 
Each model includes control variables presented in the baseline model, such as individual, household 
and community characteristics, but coefficientsfor these variables are not reported. Full estimation 
outputs and first stages of the modesl are available from authors upon request. 
 
 
Table 12. First stage of Baseline model 2 

 
Employee Own account 

worker 
Family constributing 

worker 
 Remittances per capita 
Individual characteristics: 

   
Gender (1=male) 

-177.88 
(333.85) 

-160.90 
(333.22) 

-135.33 
(332.09) 

Age 
-37.83 
(64.41) 

-35.43 
(64.39) 

-33.26 
(64.15) 

Marital status (1=ever married) 
673.24* 
(372.53) 

678.54* 
(372.03) 

619.91* 
(370.89) 

Educational category (reference: Tertiary education) 

- Basic, secondary education 
8.48 

(491.44) 
20.53 

(490.9) 
-5.63 

(489.1) 

- Technical education 
-39.52 

(657.96) 
-36.58 

(657.36) 
-38.55 

(654.96) 
Household characteristics: 
Household’s head occupation (reference: unemployed) 

- Employee 
-1191.05** 
(570.77) 

-1178.6** 
(570.60) 

-1205.2** 
(568.43) 

- Own account worker 
-61.60 

(580.20) 
-52.21 

(579.87) 
-98.64 

(577.66) 

- Family contributing worker 
2723.8** 
(1103.57) 

2712.4** 
(1102.7) 

2764.9** 
(1098.79) 

-Retired or handicapped 
-308.80 
(601.60) 

-320.38 
(600.91) 

-304.34 
(598.70) 

Household size 
142.66* 
(76.69) 

140.11* 
(76.66) 

148.7* 
(76.33) 

Child ratio 
-4262.3*** 
(1266.88) 

-4195.7*** 
(1266.3) 

-4143.9** 
(1260.88) 

Quality of home construction (1=mud) 
-362.90 
(377.58) 

-372.15 
(377.72) 

-375.95 
(375.87) 

Non-labor income (log) 
-287.74** 
(114.51) 

-287.003** 
(114.39) 

-297.31** 
(114.08) 

Regional dummies (reference: Bishkek and Osh cities) 

- Issyk-Kul 
-1017.35 
(779.01) 

-1035.05 
(775.39) 

-991.02 
(772.83) 

- Jalal-Abad 
-390.22 
(684.02) 

-424.26 
(684.19) 

-515.30 
(682.05) 

- Naryn 
-924.12 
(911.72) 

-917.57 
(911.09) 

-883.58 
(908.09) 

- Batken 
502.04 

(757.93) 
504.64 

(758.55) 
496.57 

(755.00) 

- Osh 
-495.52 
(662.01) 

-520.26 
(660.81) 

-536.95 
(658.42) 

- Talas 
37.56 

(1098.94) 
15.05 

(1098.4) 
59.81 

(1094.46) 

- Chui 
-456.53 
(582.20) 

-470.14 
(581.78) 

-431.77 
(580.03) 

Community characteristics: 
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Share of male adults with regular work 
-4.56 

(10.98) 
-5.08 

(10.96) 
-5.15 

(10.90) 

Presence of bank 
-478.15 
(409.42) 

-500.65 
(409.47) 

-458.03 
(407.64) 

Presence of major factory 
754.79* 
(448.26) 

748.05* 
(447.29) 

742.76* 
(445.64) 

Migration network 
12842.6*** 
(1462.54) 

12977.5*** 
(1459.6) 

13085.9*** 
(1453.05) 

Constant 
5207.24** 
(2150.86) 

5182.2** 
(2147.6) 

5194.6** 
(2139.71) 

Wald test of exogeneity 0.62 0.01 9.73*** 
*,** and *** show  statistical significance at the 10, 5 and 1% level, respectively. Standard errors 
presented in parentheses. 
Source: Authors’ calculations 
 
 
Table 13. Estimation results for baseline model 2 with log, inverse remittances and gender 
interactions 

 
Employee 

Own account 
worker 

Family contributing 
worker 

 
Tobit IV-Tobit Tobit 

IV-
Tobit 

Tobit IV-Tobit 

Log of remittances per capita 
0.0940 

(0.9744) 
2.3535 

(3.7762) 
-0.8010 
(1.7419) 

0.5390 
(6.4308) 

1.6695 
(1.0296) 

14.1894*** 
(4.0831) 

Inverse of remittances per capita 
-331.7 
(927.6) 

-2274.4 
(3720.1) 

1133.6 
(1672.4) 

-521.9 
(6354.1) 

-1622.8* 
(979.6) 

-14083.1*** 
(4044.3) 

Gender interaction models 

Remittances per capita*male 
0.0003 

(0.0003) 
0.0015 

(0.0011) 
-0.0002 
(0.0005) 

-0.0011 
(0.001) 

0.0004 
(0.0003) 

0.0026** 
(0.0012) 

Remittances per capita*female 
-0.0005* 
(0.0003) 

-0.0007 
(0.0013) 

0.0003 
(0.0006) 

0.0028 
(0.002) 

0.0004 
(0.0003) 

0.0046*** 
(0.0013) 

Log of remittances per capita 
*male 

-1.1625 
(1.4673) 

-2.5528 
(4.7154) 

2.2888 
(2.8785) 

10.057 
(8.488) 

1.8356 
(1.5145) 

17.4657*** 
(4.8181) 

Log of remittances per capita 
*female 

0.9768 
(1.2318) 

5.4228 
(4.2452) 

-2.2106 
(2.0681) 

-3.7418 
(7.067) 

1.5504 
(1.3028) 

11.4665** 
(4.7036) 

Inverse of remittances per capita 
*male 

75.5 
(1351.7) 

2539.9 
(4570.4) 

-1721.9 
(2724.9) 

-9602.1 
(8194.2) 

-1849.2 
(1408.4) 

-17138.4*** 
(4695.3) 

Inverse of remittances per capita 
*female 

-640.5 
(1187.1) 

-5105.6 
(4161.6) 

2500.7 
(1997.1) 

3371.8 
(6958.8) 

-1447.3 
(1256.5) 

-11677.4** 
(4620.7) 

*,** and *** show  statisticalsignificance at the 10, 5 and 1% level, respectively. Standard errors 
presented in parentheses.  
 
Each model includes control variables presented in the baseline model, such as individual, household 
and community characteristics, but coefficientsfor these variables are not reported. Full estimation 
outputs and first stages of the modesl are available from authors upon request. 
Source: Authors’ calculations 




