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Abstract:

This paper uses differences in regional and temporal exposure to the 1992-1998 armed conflict in Tajikistan to study the effect of violent conflict on schooling outcomes. Data on the past damage to households' residences from the 1999 Tajik Living Standards Survey is used as well as data on the events during the conflict within a conceptual framework that controls for important individual, household and community characteristics. Girls who were of school age during the conflict and lived in affected regions were less likely to complete their mandatory schooling than girls of the same age who lived in the regions relatively unaffected by conflict. The results also indicate that exposure to violent conflict had a large and statistically significant negative effect on the enrollment of girls.  No effect of regional conflict exposure on education of boys was found. The results are robust to community and household fixed effects, selection into violence and migration. 
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1. INTRODUCTION

This paper examines the link between armed conflict and accumulation of education and presents results separately for boys and girls. The empirical approach in this study exploits differences across regions, cohorts and households in exposure to the 1992-1998 armed conflict in Tajikistan. Past research on the impact of war on education examines cross-country (Stewart, Huang and Wang 2001; Ichino and Winter-Ebmer 2004), regional, and cohort differences (Merrouche 2006; Akresh and de Walque 2008). Recent studies of the effects of armed conflicts on the population use similar empirical methods as the ones used in this paper (Merrouche 2006; Akresh, Bundervolt and Verwimp 2009; Dube and Vargas 2006; Bellows and Miguel 2008; Akresh and de Walque 2008). 
The literature suggests several possible pathways through which war can affect schooling. First, exposure to conflict often unexpectedly reduces the financial resources available to many households and this negative shock to income may affect quality and quantity of schooling. In India, agricultural households use seasonal school non-attendance by children and child labor as a form of self-insurance in lean times (Jacoby and Skoufias 1997). Similarly, in Indonesia many households decreased spending on education after the 1998 financial crisis (Thomas et al. 2004). While the overall drop in spending was small, it was more pronounced for poor households with a higher proportion of young children. The authors conjecture from these results that poor households favored the education of older children who were close to graduation. It should be noted also that the largest declines in enrollment were experienced by households with a higher number of females between ten and fourteen years old. 
Second, children whose schools are destroyed during the war have to attend different schools or interrupt their education. The availability and quality of school facilities has been linked to student attendance and achievement (Glewwe and Jacoby 1994). Third, during a conflict it may be dangerous to leave the household and attend public institutions such as schools as armed forces and militias often terrorize civilians (Azam and Hoeffler 2002). Militants may also target educational institutions specifically for easy kidnappings and intimidation. Fourth, children may drop out of school following a parent’s death (Evans and Miguel 2008). 
Aside from the previously mentioned negative effects, armed conflict may have specific gender impacts. Girls may stay at home to avoid sexual assaults and harassment on their way to school (Machel 1996). Children may also participate in the conflict as combatants – a burden which mostly falls on boys. Blattman and Annan (2008) argue that the labor market productivity and educational outcomes of children-abductees in Northern Uganda suffered as they missed critical time to acquire labor market skills and education during the years they spent with the rebel forces. 

These insights suggest that the most detrimental impacts of the armed conflicts are likely to be felt by children from poor households in the “conflict affected areas”, and in particular by orphans. However, the educational attainment of orphans after the genocide in Rwanda did not suffer and that there was an equalization of educational gains across boys and girls, rich and poor, with boys and children from well-off households loosing years of schooling (Akresh and de Walque 2009). Stewart, Huang and Wang (2001) find that following an armed conflict in some African countries, the enrollment of girls declined, while in other countries enrollment of boys declined and enrollment of girls increased. Thus, the question of how households and individuals were affected by the war is an empirical one. To address this empirical issue, the study combines three measures of exposure to the armed conflict with individual and household level data from the 1999 and 2003 Tajikistan Living Standards Surveys (TLSS).
  To control for potential selection effects, selection into violence is estimated by regressing past “damage to household dwelling” on a set of observable pre-war household characteristics such as ownership of durable goods and post-war socio-demographic characteristics of the household head, including age, gender and highest level of completed education. None of these observable household characteristics made a household more likely to be selected into violence.
The findings indicate that the Tajik armed conflict created significant gender and cohort differences in education. First, individuals who were of school age during the war (“war cohort”) were significantly less likely to complete their mandatory education by age seventeen than individuals who had the opportunity to complete this education level before the start of the conflict in 1992. The effect is particularly large for girls from the “war cohort” who also lived in the conflict affected regions during their schooling years. Potential migration during the war should not affect these estimates since 99.5% of individuals in the analytical dataset report they lived continuously in the survey region since birth.
 

Second, the regression analysis finds a strong negative association between current school enrollment by girls and past damage to the household dwelling. The negative effect is particularly large for adolescent girls, aged twelve to fifteen, who are about thirteen percentage points less likely to be enrolled if their household reported dwelling damage. No negative effect is observed for boys. Interactions of dwelling damage variable with household per capita expenditure and mother’s widow status have a large and significant impact on enrollment of girls. 
The above estimates are only conservative estimates of the impact of the conflict on education and are likely to underestimate the true impact of the conflict. The lack of data did not allow me to control for the change in returns to schooling and the physical damage to school facilities in the regressions. 
The next section provides a brief overview of Tajikistan and the 1992-1998 conflict. Following the overview is the description of the data, the key variables, and the empirical identification strategy. The main results are then discussed and the final section concludes.

2. Conflict in Tajikistan
Tajikistan is one of the fifteen Former Soviet Socialist Republics. Prior to independence in 1991, Tajikistan was the poorest of the Former Soviet Union republics. Tajikistan still occupies the bottom poverty spot in the FSU region with 66% of the population living on less than USD2.15 a day (World Food Programme 2006).

In newly independent Tajikistan, old grievances and new political and economic problems led to a violent civil war that started in early 1992. The conflict ended in November of 1998 when the government forces drove the remnants of opposition groups into Afghanistan.
 The conflict claimed the lives of at least 50,000 men, orphaned 55,000 children, and widowed 20,000 women (Falkingham 2000). Many were forced to leave their communities and houses and at least 600,000 people were displaced internally (Falkingham 2000). The first year of fighting brought the most structural damage. According to official government sources, 80% of the country's industry was destroyed by the end of 1992. Regionally the damage was felt more in the south, where 100 percent of the local industry was destroyed.
 
The main parties of the conflict were the post-Communist Tajik government and the United Tajik Opposition (UTO) which consisted of several opposition groups (Atkin 1997; Nourzhanov 2005). At the regional level, the southern oblast Khatlon with the main city Kurgan-Tube, the Raions of Republican Subordination region that includes Karategin Valley, Tavildara, Gharm and the capital of Tajikistan, Dushanbe (Figure 1) were significantly affected by the conflict, while Sogdian oblast (Sugd, former Leninobod) and Gorno-Badagakshan Autonomous Oblast (GBAO) did not experience major fighting.
 The next section explains the conflict variables used in this paper.
3. Data and key variables 
3.1 Data overview and measures of exposure to armed conflict
This study uses data from the 1999 and 2003 Tajik Living Standards Surveys (TLSS) (World Bank 1999, 2003). These cross-sectional surveys are representative at the national, urban/rural and oblast/region levels. In this study I use three measures of conflict exposure as this combination increases the reliability of these measures and strengthens the robustness of my analysis.  
The first measure of “exposure to armed conflict” indicates direct effect of the conflict on an individual household and is only available in the 1999 TLSS data. The measure is based on households' reports of damage to their own dwellings (henceforth, “damage to household dwelling” or HDD) in the survey.
 Since the question refers to the current household dwelling, it is assumed that the damage occurred at the household’s current location. 136 out of 2,000 households interviewed for the 1999 TLSS reported that their dwelling was damaged during the recent civil unrest. 63 households were located in the regions of Khatlon, 54 in RRS, 11 in Dushanbe and 8 in Sugd (formerly Leninobod). This amounts to 8.95%, 12.50%, 6.25%, and 1.32% of households surveyed in each of the regions respectively. 
The second conflict variable is at the primary sampling unit level for the 1999 and at the raion level for the 2003 data. This indicator variable is equal to one for all households in a primary sampling unit in the 1999 TLSS if one or more households from this primary sampling unit reported that their dwelling was damaged during the war (henceforth, “community dwelling damage” or CDD). Thus, I assume that the households who lived in the same locality as households that reported dwelling damage were affected by the conflict in the similar way. 

The above two measures of exposure to the conflict have several drawbacks. First, there is a chance that some of household members migrated during the war and did not live in the community where the dwelling was damaged. Second, households or communities that suffered the most during the war may not have been selected for the TLSS interviews. Some communities could have been destroyed, or occupied by militants. For example, the 1999 TLSS research team was not able to secure permission from the United Tajik Opposition to survey households in parts of Gharm in the RRS region. Third, the community dwelling damage data is available for all observations in the 1999 TLSS data, as compared to 92% for the 2003 survey.
 Fourth, only the households who survived the war were able to report on their current status. Therefore, a third conflict variable is used that indicates that a raion experienced high levels of conflict and insurgent activities, violence, and atrocities against the civilian population between 1991 and 1998. The information on conflict events is based on news reports in Tajik newspapers (such as Narodnaya Gazeta and Vechernii Dushanbe), reports by UN agencies, the U.S. Department of State, human rights organizations, and other literature on the civil war. One possible limitation of this variable is that it may not include all communities that were affected during the war because the published accounts of conflict activity may have overlooked smaller incidents and lesser known communities. This conflict information variable is available only at the raion level for both 1999 and 2003 datasets (henceforth, “reports of conflict activity” or RCA). 

3.2 Victimization and migration
According to several accounts about the conflict in Tajikistan, households who suffered attacks (and presumably reported that their dwelling was damaged during the war) were often minority households in the villages or communities they lived in. Since data on minority status or clan membership are not available
, “selection” into violence is estimated
 (Table 1) with a set of post-war socio-demographic characteristics of the household head, such as age and highest level of completed education (Column 1) and a set of observable pre-war household characteristics, such as ownership of durable goods (including color TV, an automobile or a motorcycle) (Column 2). The regression results indicate that no observable characteristics made a household significantly more likely to be selected into violence. 
The analysis further turns to the relationship between the household socio-economic status and damage to household dwelling. Similar to Bellows and Miguel (2008), I find no relationship between conflict victimization as measured by damage to household dwelling and household’s pre- and post-war ownership of assets.  One may argue that richer minority households were more likely to migrate during the conflict and the targeted households that remained in the area were relatively poor. If this was the case, then a negative relationship would be found between a household’s pre- and post-war ownership of durable goods and damage to household’s dwelling. Table 2 provides estimates of the relationship between damage to household dwelling and household pre- and post-war ownership of durable goods for three alternative sub-samples of the households: the full sample, the sample of households whose heads lived in the area all their lives and the sample of households whose heads did not migrate between 1991 and 1999. Again, damage to household dwelling is not statistically significantly associated with the pre- or post-war ownership of durable goods in any of the samples. The above results may underestimate the importance of some characteristics for selection into violence as some of the affected households may have perished in the conflict and thus do not appear in the sample. However, as the coefficients on damage to household dwelling variable are not significant in any of the regressions along observable household characteristics, this provides evidence that selection into violence or migration is not driving the results.
3.3 Education and enrollment rates in Tajikistan

After the dissolution of the Soviet Union in 1991, Tajikistan inherited a strong school system.  Like other FSU countries, Tajikistan mandates nine required grades of schooling for children seven to fifteen years old and provides schooling up to grade eleven free of charge. During the 1992-1998 conflict enrollment in primary and general secondary education levels significantly decreased (Figure 2). Between 1991 and 1993 the enrollment rate of children aged seven to fifteen decreased by 10 percentage points. Over the same period, enrollment in secondary education dropped by 10 percentage points and continued to decline until 1998, with an overall decrease of 20.9 percentage points between 1991 and 1998. While overall enrollment rates began to recover between 1997 and 1998, general secondary enrollment rates remained well below their pre-war levels.
 The initial decline in enrollment rates coincided with the first and most brutal years of the Tajik civil war.  The rates somewhat recovered in 1997-1998 which may be partially explained by the peace agreement between the Tajik government and the United Tajik Opposition (UTO) signed in June 1997. 

The conflict profoundly affected the quality and quantity of educational facilities in the country. Many schools in Tajikistan were destroyed during the war and many teachers left the affected regions (Rashidov 2000). This should have affected the quality of schooling in these regions. Appendix Table 3 reports results of OLS regressions of the raion-level student to teacher ratios in secondary schools during the 1991-2002 academic years on the raion-level conflict exposure measures. The estimated coefficients on the CDD and RCA measures follow the same pattern. The coefficients are positive but not statistically significant for the 1991-1992 and the 1992-1993 academic years suggesting that the regions affected by the conflict did not have significantly higher student to teacher ratios before the conflict started. 
The 1999 and 2003 TLSS data tell us two stories about the educational attainment by cohort who was of school age during the war. The first story is that these students did not complete the number of years they would have if the conflict had not happened. The second story is that they were not able to catch up on their education after the conflict. Figure 3 illustrates these stories by comparing years of education attained by individuals aged 0 to 32 in 1992 by their residence in a region greatly or negligibly affected by the war and by the year of the survey. Individuals between six and fifteen year olds in 1992 were of school age when the conflict started while individuals between nineteen and thirty-two would have by that time completed their mandatory schooling. Those aged 16-18 are omitted from the comparison as they might belong to either group. In 1999 the education loss was comparable, at 0.22-0.31 years for both age groups who lived in the conflict affected areas (Figures 3a and 3c). However by 2003, the older cohort was able to decrease this gap in schooling to only 0.10-0.13 years lost while for the younger cohort the gap remained at 0.28-0.29 years (Figures 3b and 3d). 
Let’s now look at the gender differences in enrollments for children aged seven to sixteen. Children aged seven to fifteen were eligible and required by law to be enrolled in school at the time of the surveys (Table 4). At all ages boys have higher enrollment rates than girls. At any age children from households and communities significantly affected by the conflict are less likely to attend school. Girls from conflict affected households, ages 12-15, are 20 to 31 percentage points less likely (significant at 5% level) to be enrolled than girls from households that did not report damage to their dwellings (Panel A, Col. 1 and 2). In the four years since the end of the war in 1999, the enrollment rates increased for all children between 1999 and 2003, particularly for girls. The recovery can be explained by more stable situations in the regions of Taijikistan and reconstruction of schools by the government, international, and non-governmental organizations (Rashidov 2000). 
4. Identification and econometric specification
4.1 Empirical strategy 1: completion of mandatory schooling
To identify an individual's exposure to conflict a sample of men and women born between 1966 and 1986 is linked to their education with the district (raion) data on the exposure to the conflict in the region where they went to school. I compare educational attainment of adults who should have completed their mandatory schooling before the war to the educational attainments of adults who were of school age during the war. Following Duflo (2001), equation (1) is specified as follows:
(1) 
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where Sijk is a binary variable, equal to one if the individual completed nine grades of schooling, and zero otherwise.
  Subscripts on the dependent variable denote individual i residing in the raion j and born in year k. Ki is a dummy variable indicating whether the individual i belongs to the young "exposed" cohort. (1j is a fixed effect for the individual’s region of residence during schooling. (1k is a cohort of birth fixed effect.  Pj is the intensity of the conflict in the district of residence during schooling as measured by community dwelling damage or reports of conflict activity.
 The specification does not contain variables controlling for the characteristics of the household of origin for each individual. The surveys include information only on the current household of residence. However, the information on current living environment may not accurately reflect the conditions experienced by adults in their childhood since many individuals by the time of the survey had formed their own families. The estimated effect of the conflict may be higher or lower if pre-war household characteristics or clan membership are included. For example, two of the omitted characteristics that are likely to have a positive effect on completion of schooling include the education of parents and household income. In this case, if the expected sign of γ2 is negative, then a positive correlation between conflict variables and the omitted variables decreases the estimated γ2 in absolute value - giving the conflict variable less importance than it deserves. If the correlation between the conflict and omitted variables is negative, then the omitted variable bias leads to a higher in absolute value estimated γ2 and thus to overestimating the effect of exposure to conflict on education (Wooldridge 2006: 95-97).

The treatment group is a subset of individuals from the young or “exposed” group who were of school age during the conflict and lived in the regions affected by the conflict between February 1992 and January 1999. As the age of mandatory school enrollment starts at age seven and ends approximately at age fifteen, this group was born between 1976 and 1986. Based on the age criteria alone, this group should have had the opportunity to complete the mandatory nine grades of schooling by June 2002.  


The comparison group consists of individuals that should not have been significantly affected by the conflict during their schooling years. This group includes two subgroups. The first subgroup contains individuals born between 1976 and 1986 who lived in the lesser conflict affected regions. The second subgroup includes individuals born between 1966 and 1975 or pre-war cohort. This older cohort had an opportunity to complete their mandatory education of nine grades by the start of the conflict in 1991, and thus was not exposed to the conflict during mandatory schooling years. Also this cohort is relatively young and should have been exposed to a similar grade school system as the cohort born after 1975. Individuals born before 1966 are not a good control group as they were exposed to a different school system when students were not required to complete nine grades of education. The pre-war cohort data is trimmed by two years and excludes those born in 1974-1975, as they can belong either to the “war” or “pre-war” cohort based on their month of birth. Therefore, including them in one of the groups may bias the estimates of the difference-in-differences equation. This strategy also allows the exclusion of those individuals who may have left school in anticipation of the conflict.
 The coding of variables and summary statistics for the sample are reported in the Appendix. 
4.2 Empirical strategy 2: school enrollment

My second empirical strategy estimates the “impact of exposure to conflict” on school enrollment of children in the mandatory school age group, between seven and fifteen years old. These children were required by law to be enrolled in 1999 and 2003. Using the 1999 and 2003 samples allows me to evaluate the impact of “conflict exposure variables” on the enrollment of children in the mandatory school enrollment group over the time. The 1999 sample contains information on 3,284 children ages seven to fifteen living in 1,435 households. The 2003 sample has data on 5,426 children between eight to fifteen years old living in 2,716 households. The 1999 sample includes children who reached age seven by the end of 1998 and thus were eligible to be enrolled in school in the academic year 1998-1999. The 2003 TLS survey does not contain information on the child’s month of birth, and therefore the analysis is limited to eight year olds in the 2003 data.
 All variables used in this analysis are based on information from the interview of the reporting adult in the household. Variables and summary statistics are reported in the Appendix. 

 To measure the impact of exposure to conflict in a regression framework, equation (2) is estimated below. This framework controls for individual and household characteristics as well as year of birth effects. The decision on whether to enroll in a particular year has been modeled as a dummy variable that is equal to one if a child is enrolled in school and zero otherwise. The model assumes that households maximize their utility subject to a budget constraint and that the maximized utility value can be observed from household choices (Becker 1975). Results are reported separately for boys and girls. Since parents may have a differential preference for their sons' and daughters' education and market return to education may be different for both genders, the education of boys and girls should be determined by different production functions (Rosenzweig and Schultz 1982; Strauss and Thomas 1995).

(2)
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where Eijk is a binary variable indicating whether an individual i born in region j in year k was enrolled in school during the respective academic year at the time of the survey. The dummy indicator Di signifies whether the individual's dwelling or community was affected during the war. (1k – stands for age fixed effects.  Mi is a vector of individual and household specific socioeconomic characteristics (such as education of parents, household monthly expenditure per capita, and land ownership). Finally, Cj  is the vector of community of residence specific characteristics (such as rural/urban location and distance to school).


To control for unobserved correlations of observations within localities, equation (2) is estimated with fixed effects at the raion level. Using fixed effects at the raion level allows the use of community (enumeration area) characteristics that vary within raions, such as rural/urban location. All regressions are estimated with robust standard errors to control for the effect of unobserved heterogeneity. The fixed-effects model purges all observed and unobserved community characteristics that are constant across individuals from the same community, removing the bias in the estimation of enrollment that is caused by child-invariant community characteristics. Since it is possible that some unobservable data of local characteristics, such as availability of jobs, quality of schools, attitudes towards education, are correlated with the war damage variable, the fixed effects specification helps me to control for this correlation.


5. Results
5.1 Completion of mandatory schooling

Table 4 presents the regression results for equation (1). Each regression includes raion fixed effects, year of birth dummies (cohort), and the interaction term between the dummy for “being of school age” during the war and a dummy for living in the conflict affected region. The region of residence during schooling is assumed to be the same as child’s current region of residence. The primary interest in these regressions is the estimated coefficient on the interaction term. First, regressions are estimated that include interactions of the young birth cohort (born in 1976-1986) with the “community dwelling damage” dummy. Second, the “reports of conflict activity” dummy is employed to construct the interaction term. All regressions are estimated separately for men and women. 

The estimated coefficients on the interaction terms between community dwelling damage and being of school age during the war are negative but not statistically significant (Table 4: Columns 1 and 3). The weak result using the CDD measure of conflict could be due to an incomplete geographical coverage of this variable as the CDD measure is not available for all raions surveyed in the 2003 TLSS data.
The coefficient on the interaction term between the dummy for the year of birth 1976-1986 and the residence in the conflict affected region (RCA measure) is negative and statistically significant for girls. Conditional on being of school age during the war, women from conflict affected regions were 5.4 percentage points less likely to complete the mandatory nine grades of schooling as compared to women of the same age from the lesser affected regions. 

The estimated coefficients on the war-cohort term (born in 1976-1986) are negative and significant at 1% level for both boys and girls. Boys are about four to five percentage points and girls are about seven percentage points less likely to complete nine grades of schooling as compared to the older cohort. The results suggest that there are spillover effects of the conflict on schooling across the country.
 


The above results can be interpreted as a causal effect of the exposure to war, assuming that in the absence of conflict activity in the exposed regions, the probability of completion of nine grades and number of grades attained would not have been systematically different between the regions with high and low exposure to the conflict. This result depends on the assumption that there are no omitted time-varying and region specific effects correlated with the regional conflict measures. 


The cross-sectional TLSS 2003 does not contain individual background variables such as parental education, household of origin expenditure, and assets. Time-series information on regional characteristics for the pre-independence period is not available either. Some of the omitted variables, such as education of parents and family income, are likely to have a positive effect on the completion of schooling by children. If these variables are positively correlated with war damage and the effect of war on schooling is negative, then the estimated coefficient on the interaction term (the impact of the war) will underestimate the negative impact of the conflict on school completion. However, if the omitted variables and the conflict variable are negatively correlated (for instance less damage occurred in the better off regions) then the OLS estimate of the coefficient of interest will be overstating the importance of exposure to conflict on education. 

5.2 School enrollment
`
The 1999 TLSS dataset includes a unique household level conflict variable – damage to household dwelling - which is not available in the 2003 data. I hypothesize that damage to household dwelling affected child school enrollment through reduction of income and a general feeling of insecurity. Table 5 presents the first set of OLS regression results for equation (2) using the 1999 sample subdivided by age groups. The main independent variable of interest is damage to household dwelling. All specifications include fixed effects for child age and raion. The specifications also include controls for household expenditure, education of parents, number of male and female adults in a household, rural/urban location, and distance to school.
  
The results indicate that the damage to household dwelling is strongly and negatively associated with the enrollment of girls. A girl is 11 to 12 percentage points (significant at 1% level) less likely to be enrolled in the 1998-1999 academic year if her household of residence reported damage to the dwelling during the civil unrest.
 It is assumed that there are no omitted time-varying and region specific effects correlated with the damage to household dwelling. 


With respect to socioeconomic status, the level of education received by the child's parents is positively and significantly associated with enrollment. Coefficients on land ownership have opposite signs for boys and girls. Boys’ enrollment is negatively related to land ownership while girls are more likely to be enrolled if their family owns land, possibly reflecting that boys are the ones who work on the land. In Tajikistan families with working age men are more likely to be allocated plots of communal land as compared to households headed by women without grown-up sons (Gomart, 2002: 72). At the community level, residence in urban areas is negatively related to school enrollment in post-war Tajikistan. The lower attendance may reflect higher actual and opportunity costs of attending school as spending on schooling is about 1.7 times higher in urban areas as compared to rural areas and there are more opportunities for petty jobs such as street hawking (often held by children). 


Regarding age groups, Table 5 illustrates that the damage to household dwelling is negatively associated with enrollment by girls in both primary and general education age groups. Girls aged 12-15 are 14.2 percentage points less likely to be enrolled if they come from a household that suffered damage to its dwelling as compared to only 9.3 percentage points lower enrollment by girls aged 7-11 that come from similar households. Both coefficients are significant at 5% level. The coefficient on the natural logarithm of spline (at median of 12,846 rubles) of the per capita household expenditure suggests that older girls from families with income higher than the median are more likely to be enrolled.

To understand the direct mechanism driving lower enrollment by girls following the armed conflict, interactions between the key explanatory variable, damage to household dwelling with a set of household and community level controls must be examined (Table 6). 

Conditional on household reports of dwelling damage, girls of ages 7-15 were 22.3 percentage points (significant at 10% level) less likely to be enrolled in school if their mother was a widow (Panel B, Column 1). A widow may have to assume a full-time job once her husband is dead and withdraw her girls from school so they can help with chores and care for the younger children. The result is consistent with a study by Evans and Miguel (2007) who find that young children in rural Kenya are more likely to drop out of school after one of their parent's death. The estimated coefficients on the interactions of dwelling damage dummy with the number of female and male adults in a household are not statistically significant. However, their signs point towards possible pathways in which enrollment could be affected. The estimated coefficient on the interaction of damage to household dwelling and number of female (male) adults for a sample of girls (boys) is negative. It is interpreted as meaning that enrollment of girls (boys) in the affected households is lower if there was a deficit of adults of the same gender in a household.
 
Table 6 also reports regression results for the interactions of damage to household dwelling with education of parents, distance to school, and residence in the rural area. The estimated coefficients for all of these variables except residence in the rural area are not statistically significant. Conditional on household reporting damage to it’s dwelling, both boys and girls from rural areas are about 20 percentage points more likely to be enrolled in school. 
Table 7 explores the differential impact of the household’s resources on the child’s enrollment in more detail. In these regressions, a set of dummy variables is used for the four bottom expenditure quintiles with the top quintile being the reference group (columns 1 and 3). Children from all four bottom expenditure quintiles are less likely to be enrolled but the coefficients are statistically significant only for the bottom quintile for boys and two bottom quintiles for girls. In columns 2 and 4, interactions between dummies are added for household expenditure quintiles and dwelling damage. However, the joint-F test shows that the estimated coefficients on the interaction terms are not statistically significant, suggesting that damage to household dwelling does not have a differential impact on enrollment of children from different expenditure groups.

To explore the relationship between the quality of schools and child school enrollment I also estimated a set of OLS regressions adding a set of interactions between the raion level schooling characteristics and age dummies. The results (not reported) indicate that overcrowded schools in the raion of child’s residence had a negative impact on enrollment of boys and girls in the primary and general education school groups.
   


So far the analysis focused on the 1999 data which was collected soon after the conflict ended. Table 8 includes results of the regressions that include both, an individual household shock, measured by damage to household dwelling for the 1999 data, and two raion level conflict exposure measures for 1999 and 2003 data on children ages 8-15. The last two variables are included as interactions with “child’s age” variable as the conflict measures are available at the raion level only and thus would be removed from the regressions with raion level fixed effects if these dummies were included as levels.
Again, girls from households that reported damage to their dwelling are significantly less likely to be enrolled as compared to the rest of the sample (Columns 1 and 2, Panels A and B). The estimated coefficients on the regional level exposure to conflict interacted with child’s age are negative and statistically significant only for the sample of girls, they indicate that between 1999 and 2003 there was a decrease in the negative effects of living in the conflict affected region on the probability of enrollment. Further the results indicate that the impact of household income on child’s enrollment decreased between 1999 and 2003. In 1999, boys from the bottom expenditure quintile and girls from the two bottom quintiles were significantly less likely to be enrolled in school than children from the top quintile (both significant at 1% level). In 2003, children from the bottom income quintiles were as likely to be enrolled in school as children from the better off households.    
6. Conclusion and Discussion
This study takes a step towards understanding the impact of internal civil wars on the schooling outcomes of children using two empirical strategies. The first strategy compares the educational achievement of birth cohorts who were of school age during the Tajik civil war to the educational achievement of older cohorts and uses regional and cohort variation in the exposure to the conflict. The second strategy looks at the determinants of the enrollment of school age children and makes use of household level exposure to the Tajik armed conflict. The empirical analysis in both these strategies considers the differential impact of the conflict on the education of men and women. 

The results of the study indicate that in 1999, girls aged between 7 and 15 were about significantly less likely to be enrolled in school if their household’s dwelling was damaged during the war. The point estimates for dwelling damage variable remain stable and significant when controlling for community fixed effects, community variables and important household and individual characteristics. To confirm that this negative effect can be attributed to the conflict and not to some unobserved differences among households, the potential selection into victimization is addressed by estimating a set of regressions with pre- and post-conflict household and individual controls. The results suggest that there are no significant observable differences.

The results from the difference-in-differences regressions reveal that while exposure to conflict reduced the probability of completion of mandatory schooling for all individuals in the cohort that were of school age during the conflict, the effect was greater for girls from the regions affected by conflict. Since we do not observe the same result for boys, unavailability or destruction of schools and other education related infrastructure in the regions affected by conflict may not explain this result entirely. Also, the regression analysis does not allow us to determine with certainty whether this difference in educational attainment by girls from regions affected and not affected by the conflict has always been present, or if it has emerged in response to economic and social shocks associated with conflict because time-series data on schooling availability and quality in Tajikistan are not available for the pre-independence years. However, the overall results allow for speculation about the possible channels through which the conflict has affected education, the channels that were discussed in the introduction. 

At the individual level, household expenditure does not fully explain lower school enrollment by girls from the conflict affected households. While both boys and girls from poorer households are less likely to be enrolled, there is no differential impact of income on enrollment of children whose households suffered damage to their dwelling and those that did not. So household income and observed and unobserved differences among households do not fully explain differences in enrollments of boys and girls from conflict affected households. While in some countries, financially constrained households marry their girls earlier to ease the burden, in Tajikistan the overall effect of the conflict appears to have increased age at first marriage for the cohorts who were of or reached marriageable age during the war (Shemyakina 2007). Further, the loss of one or both parents is a channel through which conflict can affect children’s educational attainment. Girls from affected households whose mothers were widows are significantly less likely to be enrolled in school.

The greater effect of regional level conflict exposure on enrollment and school completion of older girls can be partially attributed to several factors. First, adolescent girls between twelve and fifteen years old were of school age during the first, most violent and turbulent years of the Tajik armed conflict. Adolescent girls may have experienced a greater disruption to their education than younger children, between seven and eleven years old, who reached school age by 1995-1998, when the intensity of the conflict decreased. Second, public safety in Tajikistan significantly deteriorated over the years. During the Tajik war, some parents were reluctant to allow their girls to attend classes due to concerns that on their way to school the girls might be harassed by soldiers and militants (Gomart 2003; Falkingham 2000).
 Another potential channel through which conflict can affect schooling is the decrease in returns to schooling for some groups. Unfortunately, the data does not allow me to explore this channel due to lack of information on the pre-conflict wages of males and females.

Overall, the results indicate that the exposure to conflict had a large, negative and lasting effect on the education of girls who were of school age during the war and lived in the conflict affected areas and households. Such girls were less likely to be enrolled and had a lower probability of completing the mandatory nine grades of schooling as compared to girls who finished their schooling before the war and less likely to be enrolled in school. While the enrollment rates in Tajikistan started to rise soon after the end of the war, the enrollments in the conflict affected areas were still below those in the less affected areas. Thus, while strong educational institutions and popular support for education matter for countries affected by civil strife, exposure to conflict may create or intensify regional and generational inequalities in educational attainment by decreasing educational opportunities for cohorts of individuals who were of school age during the war and who lived in the conflict affected regions.
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Figure 1 - Map of Tajikistan
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Map source: United Nations Mission of Observers in Tajikistan (1997).

Figure 2 - Tajikistan: Enrollment trends, 1989-2003.
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Source: The enrollment rates are for September 1st of the respective year. Based on data from UNICEF (2005).
Figure 3 – Mean grades of schooling achieved by age in 1992 and conflict exposure variable.
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Notes: CDD and RCA stand for “damage to dwellings in a community” and “reports of conflict activity” dummy variables respectively.  

Table 1 – Household Characteristics and “Selection into Violence”

	Explanatory variables
	Dependent variable: damage to household dwelling (HDD)

	
	(1)
	(2)

	Age household head
	0.000
	0.000

	
	[0.000]
	[0.001]

	Highest level of education completed by household head
	
	

	Less than 8-9 grades education
	Reference
	Reference

	
	
	

	8-9 grades
	0.026
	0.020

	
	[0.021]
	[0.022]

	Secondary
	0.002
	0.009

	
	[0.018]
	[0.019]

	Professional technical
	-0.035*
	-0.029

	
	[0.020]
	[0.021]

	Secondary technical
	0.014
	0.008

	
	[0.022]
	[0.024]

	University level
	-0.001
	0.013

	
	[0.020]
	[0.023]

	Other level
	0.096
	0.156*

	
	[0.067]
	[0.083]

	Household member owned before 1991
	
	

	Color TV
	
	-0.031

	
	
	[0.020]

	Car
	
	-0.004

	
	
	[0.021]

	Motorcycle
	
	0.013

	
	
	[0.027]

	Constant
	0.084**
	0.090**

	
	[0.033]
	[0.035]

	Observations
	1985
	1730

	R-squared
	0.007
	0.009


* significant at 10%; ** significant at 5%; *** significant at 1%.

Notes: all regressions include fixed effects at the primary sampling unit level. Robust standard errors in brackets. Enumeration area (primary sampling unit) fixed effects are included in all regressions. Data source: TLSS 1999.
Table 2 - Household Level Outcomes and Damage to Household Dwelling

	 
	Independent variable: 

Damage to household dwelling (HDD): Coefficient [s.e.]

	
	Full sample
	Sample of households with household heads  who lived in the area since birth
	Sample of households with household heads  who did not move between 1990 and 1999

	Dependent variables
	(1)
	(2)
	(3)

	Panel A: A household member currently (in 1999) owns 

	Car
	-0.017
	0.022
	-0.008

	
	[0.036]
	[0.053]
	[0.037]

	Motorcycle
	0.013
	0.002
	0.015

	
	[0.028]
	[0.043]
	[0.030]

	color TV
	-0.062
	-0.038
	-0.056

	
	[0.039]
	[0.051]
	[0.039]

	N
	1226
	860
	1119

	Enumeration area fixed effects
	yes
	Yes
	Yes

	
	
	
	

	Panel B: A household member owned … pre-war (before 1991)

	Car
	-0.016
	0.021
	-0.008

	
	[0.036]
	[0.053]
	[0.037]

	Motorcycle
	0.013
	0.002
	0.015

	
	[0.028]
	[0.042]
	[0.029]

	color TV
	-0.062
	-0.038
	-0.055

	
	[0.039]
	[0.051]
	[0.039]

	N
	1226
	860
	1119


* significant at 10%; ** significant at 5%; *** significant at 1%.

Notes: each entry is the coefficient [s.e.] on the damage to household dwelling dummy variable in a separate OLS regression. All regressions include controls for education, gender and age of household head. Enumeration area (primary sampling unit) fixed effects are included in all regressions.
Table 2 - Enrollment rates by age, gender and conflict damage, 1999 and 2003.
	Age
	TLSS 1999 data
	TLSS 2003 data

	
	Panel A: Girls

	
	Damage to household dwelling
	 
	Community damage dwelling (psu level)
	 
	Community damage dwelling (raion level)
	 

	
	Reported
	Not
	Difference
	Reported
	Not
	 
	Reported
	Not
	Difference

	
	(1)
	(2)
	(3)
	(4)
	(5)
	 
	(7)
	(8)
	(9)

	7
	0.80
	0.78
	0.02
	0.79
	0.77
	0.02
	-
	-
	

	8
	0.79
	0.90
	-0.11
	0.86
	0.91
	-0.05
	0.93
	0.94
	-0.01

	9
	0.77
	0.92
	-0.15*
	0.93
	0.90
	0.03
	0.96
	0.96
	0.00

	10
	0.94
	0.92
	0.02
	0.94
	0.91
	0.03
	0.95
	0.99
	-0.04*

	11
	0.82
	0.91
	-0.09
	0.89
	0.92
	-0.03
	0.94
	0.95
	-0.01

	12
	0.70
	0.90
	-0.20***
	0.80
	0.93
	-0.13***
	0.94
	0.98
	-0.04

	13
	0.62
	0.85
	-0.23**
	0.79
	0.86
	-0.07
	0.84
	0.92
	-0.08**

	14
	0.60
	0.85
	-0.25**
	0.74
	0.91
	-0.17***
	0.86
	0.93
	-0.07*

	15
	0.42
	0.73
	-0.31***
	0.58
	0.77
	-0.19***
	0.80
	0.91
	-0.11***

	16
	0.73
	0.55
	0.18
	0.51
	0.61
	-0.10
	0.67
	0.81
	-0.14***

	N girls
	149
	1666
	 
	777
	1038
	 
	1856
	1150
	 

	Age
	Panel B: Boys

	7
	0.80
	0.77
	0.03
	0.66
	0.88
	-0.22**
	-
	-
	-

	8
	1.00
	0.93
	0.07
	0.94
	0.94
	0.00
	0.93
	0.96
	-0.03

	9
	0.90
	0.95
	-0.05
	0.93
	0.96
	-0.03
	0.97
	0.96
	0.01

	10
	0.89
	0.94
	-0.05
	0.91
	0.95
	-0.04
	0.94
	0.99
	-0.05**

	11
	1.00
	0.93
	0.07
	0.93
	0.93
	0.00
	0.96
	0.98
	-0.02

	12
	1.00
	0.94
	0.06
	0.98
	0.93
	0.05*
	0.96
	1.00
	-0.04**

	13
	0.93
	0.91
	0.02
	0.89
	0.92
	-0.03
	0.95
	0.93
	0.02

	14
	0.80
	0.91
	-0.11
	0.88
	0.92
	-0.04
	0.95
	0.97
	-0.02

	15
	0.81
	0.89
	-0.08
	0.86
	0.9
	-0.04
	0.90
	0.93
	-0.03

	16
	0.84
	0.79
	0.05
	0.77
	0.81
	-0.04
	0.85
	0.91
	-0.06

	N boys
	131
	1675
	 
	770
	1036
	 
	1964
	1165
	 


* significant at 10%; ** significant at 5%; *** significant at 1%.

Source: data for children ages 7-16 (TLSS 1999) and ages 8-16 (TLSS 2003).

Table 4 – Probability of completing nine grades of schooling and exposure to the armed conflict

	 
	Men: Panel A
	Women: Panel B

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

	Damage to dwellings in a community *(Born in 1976-1986)
	-0.017
	
	-0.034
	

	
	[0.018]
	
	[0.021]
	

	Reports of conflict activity *(Born in 1976-1986)
	
	0.018
	
	-0.054**

	
	
	[0.017]
	
	[0.022]

	Born in 1976-1986
	-0.040***
	-0.052***
	-0.075***
	-0.069***

	
	[0.013]
	[0.012]
	[0.014]
	[0.012]

	Constant
	0.953***
	0.954***
	0.920***
	0.925***

	
	[0.007]
	[0.007]
	[0.008]
	[0.008]

	Observations
	3211
	3533
	3522
	3868

	Number of raions (fe)
	55
	63
	55
	63

	R-squared
	0.01
	0.01
	0.02
	0.02

	F test: interaction term=0
	
	
	
	

	Prob > F
	0.345
	0.299
	0.114
	0.012


* significant at 10%; ** significant at 5%; *** significant at 1%.
Notes: Columns represent OLS coefficients. All regressions contain community fixed effects at the raion (district) level. Robust standard errors are in brackets. Reference group is "born in 1966-1973". Born in 1974-1975 is excluded from the regression sample. Data source: TLSS 2003.
Table 5 – Damage to household dwelling and determinants of school enrollment: by age group.

	Variables and Controls
	Panel A: Boys
	Panel B: Girls

	
	age 7-15
	age 7-11
	Age 12-15
	age 7-15
	age 7-11
	age 12-15

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Household dwelling damage
	0.028
	0.060
	0.010
	-0.123***
	-0.093**
	-0.142**

	
	[0.029]
	[0.040]
	[0.047]
	[0.041]
	[0.046]
	[0.068]

	HH owns > 0.1 hectare of land
	-0.052*
	-0.049
	-0.050
	0.063*
	0.042
	0.072

	
	[0.028]
	[0.039]
	[0.044]
	[0.037]
	[0.044]
	[0.062]

	Distance to school
	-0.010*
	-0.023**
	-0.004
	-0.013
	-0.016*
	-0.010

	
	[0.005]
	[0.011]
	[0.004]
	[0.008]
	[0.009]
	[0.014]

	Parents’ education (years)
	
	
	
	
	

	Mother
	0.009**
	0.012**
	0.003
	0.020***
	0.012**
	0.026***

	
	[0.004]
	[0.006]
	[0.006]
	[0.004]
	[0.006]
	[0.006]

	Father
	0.010***
	0.007
	0.014***
	0.020***
	0.016***
	0.022***

	
	[0.003]
	[0.004]
	[0.005]
	[0.004]
	[0.005]
	[0.006]

	N adults ages 17-65
	
	
	
	
	

	Females
	0.008
	0.006
	0.010
	0.014
	0.013
	0.014

	
	[0.008]
	[0.012]
	[0.011]
	[0.010]
	[0.013]
	[0.017]

	Males
	-0.016**
	-0.024*
	-0.006
	-0.016
	-0.019
	-0.017

	
	[0.008]
	[0.014]
	[0.009]
	[0.010]
	[0.015]
	[0.015]

	Ln spline of household expenditure per capita (pce) (at median)
	

	≤12,842 rubles
	0.127***
	0.106***
	0.138***
	0.022
	0.036
	0.005

	
	[0.029]
	[0.041]
	[0.042]
	[0.029]
	[0.037]
	[0.045]

	>12, 842 rubles
	-0.002
	0.000
	-0.003
	0.007***
	0.003
	0.012***

	
	[0.002]
	[0.003]
	[0.003]
	[0.002]
	[0.003]
	[0.004]

	Rural
	0.067**
	0.034
	0.109**
	0.016
	-0.007
	0.037

	
	[0.033]
	[0.051]
	[0.043]
	[0.033]
	[0.041]
	[0.052]

	Constant
	-0.559**
	-0.323
	-0.556
	0.064
	0.124
	0.222

	
	[0.266]
	[0.376]
	[0.374]
	[0.270]
	[0.339]
	[0.408]

	Observations
	1580
	834
	746
	1626
	840
	786

	R-squared
	0.08
	0.09
	0.07
	0.11
	0.07
	0.14


* significant at 10%; ** significant at 5%; *** significant at 1%.

Notes: Columns represent OLS coefficients. Robust standard errors are in brackets. Primary education - ages 7-11; general education - ages 12-15. All regressions contain community fixed effects at the raion (district) level, individual age dummies and controls for missing information on parents. Data source: TLSS 1999.
Table 6 - Interaction of damage to household dwelling dummy variable with selected covariates, ages 7-15, by gender. Dependent variable is child’s enrollment in school in the 1998-1999 academic year.

	Covariates
	Panel A: boys, ages 7-15

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	Damage to household dwelling
	0.019
	-0.159
	-0.292
	0.019
	-0.150***
	0.053*
	0.005

	
	[0.036]
	[0.230]
	[0.265]
	[0.028]
	[0.042]
	[0.027]
	[0.048]

	Mother is a widow
	0.015
	0.014
	
	
	
	
	

	
	[0.058]
	[0.057]
	
	
	
	
	

	Interactions with damage to household dwelling dummy
	
	
	
	

	Mother is a widow
	0.078
	0.064
	
	
	
	
	

	
	[0.051]
	[0.049]
	
	
	
	
	

	Education of mother
	
	0.019
	0.007
	
	
	
	

	
	
	[0.022]
	[0.017]
	
	
	
	

	Education of father
	
	
	0.023
	
	
	
	

	
	
	
	[0.016]
	
	
	
	

	Distance to school
	
	
	
	0.012
	
	
	

	
	
	
	
	[0.020]
	
	
	

	Rural residence
	
	
	
	
	0.198***
	
	

	
	
	
	
	
	[0.052]
	
	

	HH owns > 0.1 hectare of land
	
	
	
	
	
	-0.075
	

	
	
	
	
	
	
	[0.060]
	

	Females, ages 16-65
	
	
	
	
	
	
	0.032

	
	
	
	
	
	
	
	[0.028]

	Males, ages 16-65
	
	
	
	
	
	
	-0.024

	
	
	
	
	
	
	
	[0.030]

	Observations
	1580
	1580
	1580
	1580
	1580
	1580
	1580

	R-squared
	0.082
	0.083
	0.085
	0.081
	0.084
	0.082
	0.082

	
	
	
	
	
	
	
	

	Covariates
	Panel B: girls, ages 7-15

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	Damage to household dwelling
	-0.082
	-0.252
	-0.339
	-0.064
	-0.285***
	-0.096*
	-0.196**

	
	[0.051]
	[0.168]
	[0.204]
	[0.063]
	[0.093]
	[0.055]
	[0.086]

	Mother is a widow
	-0.025
	-0.024
	
	
	
	
	

	
	[0.050]
	[0.050]
	
	
	
	
	

	Interactions with damage to household dwelling dummy
	
	
	
	

	Mother is a widow
	-0.223*
	-0.198
	
	
	
	
	

	
	[0.114]
	[0.126]
	
	
	
	
	

	Education of mother
	
	0.018
	0.024
	
	
	
	

	
	
	[0.016]
	[0.018]
	
	
	
	

	Education of father
	
	
	0.000
	
	
	
	

	
	
	
	[0.019]
	
	
	
	

	Distance to school
	
	
	
	-0.073
	
	
	

	
	
	
	
	[0.090]
	
	
	

	Rural residence
	
	
	
	
	0.204**
	
	

	
	
	
	
	
	[0.098]
	
	

	HH owns > 0.1 hectare of land
	
	
	
	
	
	-0.067
	

	
	
	
	
	
	
	[0.086]
	

	Females, ages 16-65
	
	
	
	
	
	
	-0.004

	
	
	
	
	
	
	
	[0.047]

	Males, ages 16-65
	
	
	
	
	
	
	0.051

	
	
	
	
	
	
	
	[0.050]

	Observations
	1626
	1626
	1626
	1626
	1626
	1626
	1626

	R-squared
	0.119
	0.12
	0.116
	0.116
	0.117
	0.115
	0.116


* significant at 10%; ** significant at 5%; *** significant at 1%.

Notes: Columns represent OLS coefficients. Robust standard errors are in brackets. All regressions contain raion (district) fixed effects, age dummies and controls for education of parents, missing information on parents, log spline household expenditure per capita, a dummy for owing more land the median of 0.1 hectare, number of male and female adults ages 17-65 in a household; rural location and distance to school. Data source: TLSS 1999.
Table 7 – Child school enrollment and household income. Children ages 7-15.
	VARIABLES
	Panel A: Boys
	Panel B: Girls

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

	Damage to household dwelling


	0.028
	0.035
	-0.119**
	-0.193**

	
	[0.035]
	[0.033]
	[0.048]
	[0.094]

	Income quintile
	
	
	
	

	1st
	-0.103***
	-0.106***
	-0.080**
	-0.089**

	
	[0.030]
	[0.032]
	[0.032]
	[0.034]

	2nd
	-0.038
	-0.038
	-0.096**
	-0.101***

	
	[0.025]
	[0.026]
	[0.037]
	[0.038]

	3rd
	-0.008
	-0.005
	-0.029
	-0.032

	
	[0.019]
	[0.020]
	[0.029]
	[0.028]

	4th
	-0.004
	-0.003
	-0.01
	-0.013

	
	[0.020]
	[0.021]
	[0.026]
	[0.025]

	Income quintile dummy  interacted with damage to household dwelling
	
	

	1st
	
	0.023
	
	0.121

	
	
	[0.069]
	
	[0.111]

	2nd
	
	-0.004
	
	0.090

	
	
	[0.090]
	
	[0.157]

	3rd
	
	-0.058
	
	0.056

	
	
	[0.102]
	
	[0.159]

	4th
	
	-0.011
	
	0.073

	
	
	[0.059]
	
	[0.135]

	Constant
	0.587***
	0.590***
	0.387***
	0.395***

	
	[0.119]
	[0.120]
	[0.095]
	[0.096]

	Observations
	1580
	1580
	1626
	1626

	R-squared
	0.071
	0.072
	0.115
	0.115

	Number of raion
	56
	56
	56
	56

	F-tests, p-values
	
	
	
	

	Income group dummies=0 (p-value)
	0.004
	0.002
	0.011
	0.012

	Income group dummies * dwelling damage dummy=0 (p-value)
	
	0.951


	
	0.863




* significant at 10%; ** significant at 5%; *** significant at 1%.

Notes: all regressions include fixed effects at the raion level. Robust standard errors in brackets. All regressions include child age dummies, parents years’ of education,  number of male and female adults in a household ages 17 and above, distance to school, rural location and dummies for missing information on father and mother. Reference group is “household expenditure in the 5th quintile”. Data source: TLSS 1999.
Table 8 – School enrollment, conflict exposure and household income 

	Variables
	Panel A: Boys, ages 8-15
	Panel B: Girls, ages 8-15

	
	1999
	2003
	1999
	2003

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

	Damage to household dwelling
	0.019
	0.019
	
	
	-0.122***
	-0.123***
	
	

	
	[0.028]
	[0.028]
	
	
	[0.034]
	[0.034]
	
	

	Age*CDD
	-0.006
	
	0.002
	
	-0.025***
	
	-0.010**
	

	
	[0.006]
	
	[0.004]
	
	[0.008]
	
	[0.005]
	

	Age*RCA
	
	0.004
	
	0.000
	
	-0.025***
	
	-0.013***

	
	
	[0.006]
	
	[0.003]
	
	[0.007]
	
	[0.004]

	Age
	-0.001
	-0.007*
	-0.004
	-0.003
	-0.007
	-0.010**
	-0.007*
	-0.006**

	
	[0.005]
	[0.004]
	[0.003]
	[0.003]
	[0.006]
	[0.005]
	[0.004]
	[0.003]

	Income quintile
	
	
	
	
	
	
	
	

	1st
	-0.092***
	-0.092***
	-0.009
	-0.012
	-0.087***
	-0.081***
	-0.027
	-0.022

	
	[0.022]
	[0.022]
	[0.015]
	[0.014]
	[0.028]
	[0.028]
	[0.019]
	[0.018]

	2nd
	-0.032
	-0.032
	0.033**
	0.025*
	-0.099***
	-0.095***
	0.000
	0.001

	
	[0.022]
	[0.022]
	[0.014]
	[0.013]
	[0.028]
	[0.028]
	[0.018]
	[0.017]

	3rd
	-0.001
	-0.001
	0.009
	0.007
	-0.029
	-0.027
	-0.015
	-0.012

	
	[0.021]
	[0.021]
	[0.014]
	[0.013]
	[0.028]
	[0.028]
	[0.018]
	[0.017]

	4th
	-0.003
	-0.004
	0.025*
	0.019
	-0.008
	-0.002
	-0.028
	-0.030*

	
	[0.021]
	[0.021]
	[0.013]
	[0.012]
	[0.027]
	[0.027]
	[0.017]
	[0.016]

	Constant
	0.786***
	0.787***
	0.951***
	0.955***
	0.766***
	0.770***
	0.898***
	0.905***

	
	[0.069]
	[0.069]
	[0.070]
	[0.068]
	[0.086]
	[0.086]
	[0.120]
	[0.118]

	Observations
	1519
	1519
	2558
	2781
	1572
	1572
	2434
	2645

	R-squared
	0.057
	0.057
	0.015
	0.014
	0.109
	0.11
	0.085
	0.085


* significant at 10%; ** significant at 5%; *** significant at 1%.

Notes: all regressions include fixed effects at the raion level. Robust standard errors in brackets. All regressions include child age dummies, parents years’ of education, log spline of household expenditure per capita, number of male and female adults in a household ages 17 and above, distance to school, rural location and dummies for missing information on father and mother. Reference group is “household expenditure in the 5th quintile”. CDD – is dummy variable indicating that one or more households in a community reported (CDD=1) or not (CDD=0) reported damage to household dwelling. RCA – is reports of conflict activity dummy variable. RCA=1 if a community was significantly affected by the 1992-1998 Tajik armed conflict and RCA=0 if otherwise. Data source: TLSS 1999 and 2003.
APPENDIX
1. Survey questions and response categories for enrollment variables and number of grades completed 

1. ENROLLED - There is a difference in the wording of this question between the 1999 and 2003 surveys. 


In the 1999 TLSS (collected in May of 1999) the question is worded as: 

- "Is [NAME] currently studying?" 


In the 2003 TLSS (collected in June-July 2003) the question is worded as 

- "Did you enroll in school last academic year (2002-2003)?" 


In this paper, both questions are coded as 1 for "yes" and as 0 for "no" response. The questions are comparable because both are used as a filter. Questions regarding school quality, school related expenses and frequency of attendance are asked only of those individuals who indicated that they are currently enrolled or studying, while questions regarding school non-attendance are asked only to those who responded that they are not enrolled/attending school.  

2. COMPLETION OF 9 GRADES - coded as 1 if a person responds that he or she completed 9 grades and above, and zero otherwise. 

3. GRADES COMPLETED - number of school grades completed.

2. Description and Comparison of the 1999 and 2003 Tajik Living Standards Surveys

The 1999 and 2003 surveys include 3 modules: a household questionnaire, a community level questionnaire and a female questionnaire. Both, 1999 and 2003, samples were stratified by oblast (region) and rural and urban areas. While the sample designs were very similar, there are several differences between the two surveys (World Bank 2005). First, the sample size in the 2003 survey is much larger than the sample surveyed in 1999. The 1999 sample size is 2,000 households (14,142 individuals) as compared to 4,160 households (26,141 individuals) surveyed in 2003. Second, the 2003 survey over sampled households from Dushanbe by 40%, rural GBAO by 300% and by 600% in urban areas of GBAO, while the 1999 TLSS sample was designed to be nationally representative. The 2003 survey is representative at regional and urban/rural levels. Third, the 2003 TLSS sample was based on the 2000 Census shares of each strata, while the 1999 TLSS stratification was based on the "best estimates" from community registers as the survey was conducted prior to the Census. More information on the surveys and the sample design can be obtained from the 1999 TLSS survey documents available online at www.worldbank.org/lsms/ and "Republic of Tajikistan: Poverty Assessment Update" (World Bank 2005).

Appendix Table 1 - Description of Key Variables
	Variable
	Description

	HDD
	Indicator (=1 if household reported dwelling damage)

	CDD
	Indicator (=1 if at least one household in the primary sampling unit reported dwelling damage)

	RCA
	Indicator (=1 if there are records of high conflict activity in the community)

	Indicator of School Enrollment
	Indicator (=1 if a respondent was enrolled/ studying in the academic year 1998-1999 (2002-2003))

	Total years of education completed (years)
	Total number of years of education completed (in years)

	Age
	Respondent's age (in years)

	Female
	Indicator (= 1 if female)

	Mother’s years of education
	Mother's education (years)

	Father’s years of education
	Father's education (years)

	Mother’s age
	Mother's age (years)

	Father’s age
	Father's age (years)

	Females, ages 17-65
	Number of females ages 17-65 in a household

	Males, ages 17-65
	Number of males ages 17-65 in a household

	Household size
	Household size

	Per capita household expenditure (rubles)
	Per capita household expenditure (rubles) for 1999 data

	Per capita household expenditure (somoni)
	Per capita household expenditure (somoni) for 2003 data

	HH owns > 0.1 hectare of land (=1)
	Household owns more than 0.1 hectares of land

	Distance to school
	Distance to school (km)

	Rural
	Resident of rural area


Appendix Table 2 - Descriptive Statistics of Key Variables in the Enrollment Dataset 
	Panel A: children, ages 7-15, TLSS 1999

	Variable
	# of Obs.
	Sample Mean
	Standard Deviation
	Min
	Max

	HDD
	3285
	0.08
	(0.27)
	
	

	CDD
	3285
	0.43
	(0.49)
	
	

	RCA
	3285
	0.51
	(0.50)
	
	

	Indicator of School Enrollment
	3285
	0.89
	(0.32)
	
	

	Years of education completed
	3285
	4.37
	(2.59)
	0
	11

	Age
	3285
	11.32
	(2.38)
	7
	15

	Female
	3285
	0.51
	(0.50)
	
	

	Mother’s education (years)
	3285
	9.96
	(2.00)
	0
	15

	Father’s education (years)
	3285
	11.63
	(2.31)
	0
	18

	Mother’s age (years)
	3285
	37.89
	(4.88)
	17
	54

	Father’s age (years)
	3285
	41.88
	(6.20)
	24
	74

	Indicator for mother’s information missing 
	3285
	0.15
	(0.35)
	
	

	Indicator for father’s information missing 
	3285
	0.25
	(0.43)
	
	

	Females, ages 17-65
	3285
	1.68
	(1.16)
	0
	7

	Males, ages 17-65
	3285
	1.76
	(1.07)
	0
	7

	Household size
	3285
	8.2
	(3.17)
	2
	27

	Per capita household expenditure (rubles)
	3285
	13709
	(8841.00)
	903
	128398

	HH owns > 0.1 hectare of land
	3285
	0.87
	(0.34)
	
	

	Distance to school, km
	3285
	0.76
	(1.00)
	0
	30

	Rural
	3285
	0.79
	(0.40)
	
	

	Panel B: children, ages 8-15, TLSS 2003

	Variable
	# of Obs.
	Sample Mean
	Standard Deviation
	Min
	Max

	CDD
	4992
	0.62
	(0.48)
	 
	 

	RCA
	5426
	0.51
	(0.50)
	
	

	Indicator of School Enrollment
	5426
	0.94
	(0.24)
	
	

	Years of education completed
	5423
	4.79
	(2.41)
	0
	12

	Age
	5426
	11.57
	(2.26)
	8
	15

	Female
	5426
	0.49
	(0.50)
	
	

	Mother’s education (years)
	5426
	10.13
	(1.83)
	0
	21

	Father’s education (years)
	5426
	11.62
	(2.10)
	0
	27

	Mother’s age (years)
	5426
	37.17
	(0.00)
	37
	37

	Father’s age (years)
	5426
	40.76
	(0.00)
	41
	41

	Indicator for mother’s information missing 
	5426
	0.2
	(0.40)
	
	

	Indicator for father’s information missing 
	5426
	0.34
	(0.47)
	
	

	Females, ages 17-65
	5426
	1.79
	(1.09)
	0
	8

	Males, ages 17-65
	5426
	1.71
	(1.16)
	0
	7

	Household size
	5426
	7.7
	(3.20)
	2
	31

	Per capita household expenditure (somoni)
	5426
	45.45
	(29.65)
	1
	311

	HH owns > average amount of land
	5426
	1
	(0.06)
	
	

	Distance to school, km
	5426
	1.02
	(4.39)
	0
	200

	Rural
	5426
	0.72
	(0.45)
	 
	 


Appendix Table 3 – Student to teacher ratio and conflict variables

	 
	 
	 
	Panel A
	 
	Panel B

	 
	Academic year
	 
	Damage to dwellings in a community
	Constant
	N
	R-squared
	 
	Reports of Conflict Activity
	Constant
	N
	R-squared

	Dependent variable: number of students per teacher in a raion in xx-xx(+1) academic year
	1991-1992
	
	1.722
	12.747***
	51
	0.038
	
	1.803
	12.746***
	51
	0.041

	
	
	
	[1.238]
	[0.831]
	
	
	
	[1.242]
	[0.815]
	
	

	
	1992-1993
	
	0.503
	12.713***
	52
	0.004
	
	1.451
	12.304***
	52
	0.035

	
	
	
	[1.092]
	[0.742]
	
	
	
	[1.079]
	[0.718]
	
	

	
	1993-1994
	
	1.573
	12.145***
	52
	0.035
	
	2.247*
	11.876***
	52
	0.071

	
	
	
	[1.166]
	[0.792]
	
	
	
	[1.148]
	[0.764]
	
	

	
	1994-1995
	
	2.006*
	12.356***
	52
	0.055
	
	2.637**
	12.115***
	52
	0.095

	
	
	
	[1.173]
	[0.797]
	
	
	
	[1.152]
	[0.766]
	
	

	
	1995-1996
	
	3.143**
	12.996***
	52
	0.10
	
	3.685***
	12.817***
	52
	0.137

	
	
	
	[1.332]
	[0.905]
	
	
	
	[1.310]
	[0.871]
	
	

	
	1996-1997
	
	2.492***
	13.161***
	55
	0.123
	
	3.022***
	13.121***
	55
	0.176

	
	
	
	[0.915]
	[0.641]
	
	
	
	[0.899]
	[0.581]
	
	

	
	1997-1998
	
	2.192**
	14.077***
	55
	0.077
	
	3.131***
	13.844***
	55
	0.153

	
	
	
	[1.043]
	[0.731]
	
	
	
	[1.013]
	[0.655]
	
	

	
	1998-1999
	
	2.072*
	14.443***
	55
	0.059
	
	3.268***
	14.094***
	55
	0.142

	
	
	
	[1.138]
	[0.798]
	
	
	
	[1.101]
	[0.712]
	
	

	
	1999-2000
	
	2.479**
	14.221***
	55
	0.084
	
	3.668***
	13.904***
	55
	0.178

	
	
	
	[1.128]
	[0.790]
	
	
	
	[1.082]
	[0.700]
	
	

	
	2000-2001
	
	2.381*
	14.660***
	55
	0.068
	
	3.273***
	14.460***
	55
	0.125

	
	
	
	[1.210]
	[0.847]
	
	
	
	[1.188]
	[0.768]
	
	

	
	2001-2002
	
	3.233**
	14.431***
	55
	0.112
	
	3.163**
	14.695***
	55
	0.104

	 
	 
	 
	[1.252]
	[0.877]
	 
	 
	 
	[1.274]
	[0.824]
	 
	 


* significant at 10%; ** significant at 5%; *** significant at 1%. Notes: Each row/panel entry combination is a separate OLS regression of the number of students per teacher in a raion in the xx-xx(+1) academic year. Standard errors are in brackets. The dependent variable is number of students per teacher in the day-time general educational institutions (secondary schools) at the start of the respective academic year (Data source for dependent variable: State Statistical Committee of Tajikistan “Regions of the Republic of Tajikistan” 2001, 2004.)

Appendix Table 4- Determinants of school enrollment, household vs. raion level fixed effects

	Variables
	Household level FE
	Raion level FE

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Female
	-0.004
	-0.065**
	-0.035***
	-0.017
	-0.071***
	-0.045***

	
	[0.018]
	[0.025]
	[0.012]
	[0.015]
	[0.020]
	[0.014]

	Female*Damage to household dwelling
	-0.133**
	-0.233**
	-0.124***
	-0.089*
	-0.257***
	-0.160***

	
	[0.066]
	[0.095]
	[0.045]
	[0.045]
	[0.065]
	[0.045]

	age7
	ref
	
	ref
	ref
	
	ref

	age8
	0.126**
	
	0.144***
	0.130***
	
	0.129***

	
	[0.050]
	
	[0.049]
	[0.038]
	
	[0.037]

	age9
	0.148***
	
	0.179***
	0.161***
	
	0.159***

	
	[0.051]
	
	[0.047]
	[0.042]
	
	[0.041]

	age10
	0.149***
	
	0.157***
	0.155***
	
	0.151***

	
	[0.048]
	
	[0.047]
	[0.044]
	
	[0.043]

	age11
	0.158***
	
	0.174***
	0.151***
	
	0.144***

	
	[0.050]
	
	[0.048]
	[0.045]
	
	[0.045]

	age12
	
	ref
	0.142***
	
	ref
	0.140***

	
	
	
	[0.048]
	
	
	[0.044]

	age13
	
	0.013
	0.137***
	
	-0.041*
	0.104**

	
	
	[0.031]
	[0.049]
	
	[0.023]
	[0.046]

	age14
	
	-0.028
	0.116**
	
	-0.047*
	0.098*

	
	
	[0.023]
	[0.049]
	
	[0.025]
	[0.049]

	age15
	
	-0.081***
	0.052
	
	-0.117***
	0.027

	
	
	[0.026]
	[0.052]
	
	[0.021]
	[0.049]

	Ln spline of household expenditure per capita (pce) (at median)
	
	
	

	≤12,842 rubles
	
	
	
	0.079***
	0.078*
	0.080***

	
	
	
	
	[0.028]
	[0.039]
	[0.027]

	>12,842 rubles
	
	
	
	0.001
	0.004
	0.003

	
	
	
	
	[0.002]
	[0.003]
	[0.002]

	Females, ages 16-65
	
	
	
	0.022**
	0.019**
	0.020***

	
	
	
	
	[0.009]
	[0.009]
	[0.007]

	Males, ages 16-65
	
	
	
	-0.031***
	-0.015*
	-0.023***

	
	
	
	
	[0.011]
	[0.009]
	[0.008]

	HH owns > 0.1 hectare of land
	
	
	
	-0.012
	-0.037*
	-0.024

	
	
	
	
	[0.017]
	[0.020]
	[0.016]

	Rural residence
	
	
	
	-0.002
	0.045
	0.018

	
	
	
	
	[0.044]
	[0.037]
	[0.038]

	Damage to household dwelling
	
	
	
	0.025
	0.057
	0.031

	
	
	
	
	[0.033]
	[0.042]
	[0.033]

	Observations
	1709
	1576
	3285
	1674
	1532
	3206

	R-squared
	0.064
	0.076
	0.055
	0.08
	0.112
	0.095

	Number of households
	1128
	1029
	1436
	 
	 
	 

	Number of raions
	 
	 
	 
	56
	56
	56


* significant at 10%; ** significant at 5%; *** significant at 1%.

Notes: All regressions control for education of parents, missing information for father and mother and distance to school. Robust standard errors in brackets. Data source: TLSS 1999.
Appendix Table 5 - Testing for selective migration. Children ages 7-15.
	Variables
	Panel A: Boys
	Panel B: Girls

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

	Damage to Household Dwelling
	0.026
	0.038
	-0.120***
	-0.107**

	
	[0.028]
	[0.028]
	[0.040]
	[0.042]

	Observations
	1580
	1460
	1626
	1481

	R-squared
	0.081
	0.081
	0.114
	0.109

	Number of raion
	56
	56
	56
	56

	F test: war exposure=0
	0.86
	1.91
	8.85
	6.60

	Prob > F
	0.355
	0.167
	0.003
	0.010

	Sample
	Full
	Non-migrants
	Full
	Non-migrants


* significant at 10%; ** significant at 5%; *** significant at 1%.

Notes: all regressions include fixed effects at the raion level. Robust standard errors in brackets. All regressions include child age dummies, parents years’ of education, log spline of household expenditure per capita, number of male and female adults in a household ages 17 and above, distance to school, rural location and dummies for missing information on father and mother. Data source: TLSS 1999.
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� The TLSS data is collected by the World Bank in cooperation with several Tajik and international agencies. www.worldbank.org/lsms


� Based on author’s analysis of the TLSS 2003 data, there is no significant difference in migration of individuals from regions affected and non-affected by the conflict.





� University of Uppsala (2006).


� Nezavisimaja Gazeta, December 23, 1992 (as quoted in Fridman, 1994).


� An oblast is a larger region made up of raions. In 2003 Tajikistan consisted of 62 raions. (� HYPERLINK "http://www.statoids.com/utj.html" ��http://www.statoids.com/utj.html� Accessed: June 5, 2009).


� Using the 1999 TLSS household data, no apparent relationship was found between the type of construction material used in dwelling construction and reports of damage to the household dwelling.


� The 1999 data provides names of most of the primary sampling units (PSU), the 2003 data provides only numerical identifies for primary sampling units that do not correspond to the PSU codes used in the 1999 survey data.


� To my knowledge there are no databases, maps or other significant attempts of mapping of clans and regional groups in Tajikistan to specific villages and geographical areas. The literature often points that Pamiri clans live in the GBAO district and parts of Gharm, Gharmi (clans from Gharm) in Gharm, Kulobi in Kulob (Khatlon region), Khodjenti in Sugd region. However, this generalization is incomplete. For example, in Khatlon, many rural settlements and kolkhozes consist of various ethnic groups and clans who were forcefully resettled to Khatlon area from Pamir (Gorno-Badakshon), Gharm and Kulob regions during the 1930’s (Bushkov and Mikulskii 1997; Gomart 2003). 


� The analysis is based on Bellows and Miguel (2008).


� These administrative data on enrollments is comparable to the enrollment estimates based on the TLSS household data. Using the 1999 TLSS data, the enrollment rate for the sample of 3,284 children ages 7 to 15 is 88.8. According to UNICEF (2005), the enrollment rates for the same age group were 89.7 and 89.1% in 1998 and 1999. From the 2003 TLSS, the analytical sample 6,051 children ages eight to sixteen, the enrollment rate is 93.9%. The enrollment rate among seven to fifteen year olds is 96.03%. UNICEF (2007) gives enrollment rate of 94.4% for the 2002/2003 academic year. 


� Most of the variation in the number of grades completed (0-9) is between 8th and 9th grade. Therefore, using a binary variable is appropriate.


� Only 0.5% in the sample reported that they did not live continuously in the current region of residence, so migration should not have an effect on our estimates. This assumption was tested by including a dummy for “migrant” in specification (1). The equation is also estimated with interactions of the migrant dummy with the exposed cohort and war damage dummies. The estimated coefficients on the migrant dummy and the interaction terms were not significant. 


� Trimming the “young” group by two years or omitting those born in 1976-1977 in addition to the group born in 1974-1975 does not change the results significantly.


� Keeping children ages 8-15 only in the 1999 dataset does not change the regression results.


� This assumption is tested by estimating a regression equation on the pooled data for boys and girls. In this specification, all control and explanatory variables are interacted with an indicator for child’s gender. The hypothesis that estimated parameters are identical for boys and girls is rejected (F(16, 124) = 3.66, p-value = 0.000).


� I would like to thank an anonymous reviewer for this observation.


� The results are also robust to including alternative controls such as age, sex and education of household head and his/her spouse, household size and community level characteristics such as average male and female wages and proportion of population employed in certain industries (results not reported). Results are also robust when household fixed effects are used (See Appendix Table 4).


� A possible concern is that the results may be driven by selective migration of individuals affected by war. Households that were affected by war were likely to move and their current location may be different from the ones where they experienced violence. The survey question for my key independent variable, damage to household’s dwelling, asks whether the current dwelling where the household resides was damaged during the conflict but does not document when the damage occurred. So it is possible that some children did not live in this particular house when the damage occurred. Therefore the analysis on the sub-sample of children whose parents did not move between 1991 and 1999 must also be performed (Appendix Table 5). The estimated coefficients on the household dwelling damage remain relatively stable and significant for the sub-sample of non-migrants indicating that migration does not pose a significant threat to the validity of the estimates.





� Child labor and its impact on school enrollment are not discussed in this study due to the space constraints.


� See Shemyakina (2007) for more detail.


� While the worst violence occurred in 1992, the country remained unstable for several years following the main battles. 





PAGE  
39

[image: image6.emf]_1309121089.unknown

_1275640389.unknown

