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Education Language Choice and Youth Entrepreneurship in Chad 

Abstract 

Using the third Chadian survey on consumption and the informal sector (ECOSIT III), this study 
aims to assess the relationship between education language choice and entrepreneurship in 
Chad. By education language choice, we mean the choice between education in Arabic 
and education in French. Specifically, the study seeks to evaluate the effect of language of 
instruction on self-employment. To achieve this objective, we make use of a recursive 
vicariate profit model to tackle the endogeneity of education choice. Moreover, the 
propensity score matching approach is also used to check for the robustness of results. Three 
main conclusions are derived from the analysis: first, those youth who choose Arabic-
language education are more likely to be an entrepreneur. Second, youth are more likely to 
be self-employed in Chad. Third, the probability to be self-employed is higher for men than 
women. Based on this evidence, relevant recommendations are provided to help the 
Chadian government and their partners to help to design appropriate policies to foster youth 
entrepreneurship in Chad.  

JEL: I20, J24, L26, M13 
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I.  Introduction 

1.1. Context of the study 

After a long period of social tensions, military conflicts and a succession of autocratic 

regimes, the history of Chad turned in 1990. Chad evolved toward a process of political 

stability which came along from 2003 with the exploitation of the oil resources. This new 

economic environment allowed an unprecedented development of the private sector and 

growth revival. This development of the private sector is mainly due to the explosion of 

subcontracting activities in the public sector which has clearly given new dynamics to 

entrepreneurship, and mainly to self-employment. 

So, according to the survey on consumption and the informal sector in Chad (ECOSIT II), 

more than 74% of workers are self-employed. In this context, Chad, as most developing 

countries, has recognized the importance of the development of micro, small and medium 

enterprise (MSMEs), 1  because they play a significant role in social and economic 

development. The MSMEs sector in Chad has performed poorly during periods of conflict 

(1975 to 1990; 2008-2009). Due to the new context of Chadian economy, the government 

adopted in 2005 a national MSME development strategy for the promotion of MSMEs. In 

this sense, small businesses and enterprises contribute significantly to the national economy 

by alleviating poverty and creating jobs. According to the World Bank (2009), the 

employment rate in the private formal sector in Chad is around 12%. This compares with an 

average rate of over 8% among Sub-Saharan countries in the same period. In view of the 

important contribution of entrepreneurs and micro, small and medium-sized enterprises to 

economic growth, innovation and employment creation, the Chadian government, through 

the National office for the promotion of employment and the National Fund to Youth 

Initiatives, set up and since 2007 has operated two programs of support for youth 

entrepreneurship. The first one is the program of support for self-employment which aims at 

supplying financing to young people so that they create or start-up firms. The second 

program is the one of the support for the young graduates without experience. This project 

allows facilitating the access of the young people to a paid trial period of employment 

which can lead to permanent job. These programs implemented with a relative success 

suffer, however, from some drawbacks which may originate from deficits in targeting 

language of instruction. 

In fact, the diversity of choices in education which is offered makes difficult an ex ante 

definition of the profile of the Chadian entrepreneur. In Chad, the main educational system 

is made up of a formal system based on an education which can be in French, Arabic or 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1 MSMEs in Chad as in many African countries takes many forms, from the unregistered small firm, to the street 
vendor, to the large, registered “formal” firm that employs a share of its workers without offering them written 
contracts with access to benefits and unemployment protection. 
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both (bilingual). It is important to mention that because of the French colonization, the 

system which is widely developed in the Chad is the French-speaking system. 

According to ECOSIT II, almost 62.5% of the labour force speaks French as compared 

to30.69% for Arabic.2 In the public administration, 79.6% of workers are French speakers, 

while only 8% of workers speak Arabic. Then those who have studied in French are most 

likely to be hired in the public and parastatal sector, while others have self-selected into self-

employment (both private enterprise and subsistence activities). This situation stems from 

the fact that the teaching of Arabic in public school became mandatory only in 1995.The 

ongoing efforts to promote bilingualism in Chad may then serve to lift the barriers faced by 

those whose highest literacy is in Arabic when entering the public sector. However, if the 

acquisition of Arabic language skills may prove to be useful in the local labor market 

especially for trade activities, the daily practice of French in the administration may act as an 

impediment for entrepreneurship. Consequently, the effect of the choice of Arabic as a 

language of instruction on labour market outcomes remains unclear. 

We are thus entitled to question the influence of the choice of the education language 

on youth entrepreneurship in general and self-employment in particular. 

1.2. Research questions and objectives 

During the last decade, a substantial theoretical framework has been developed to 

model the impact of education on entrepreneurship (e.g. Van der Sluis et al., 2008; Grilo 

and Thurik, 2008; Parker, 2009; Block et al., 2010; etc.).Most of these studies conclude that 

a general education has a strong positive influence on entrepreneurship in terms of 

becoming self-employed and higher profits. Most of those papers that have identified 

significantly positive effects of education ignore the impact of language of instruction and 

do not focus on the case of developing countries in general and African countries in 

particular. 

This study seeks to fill the gap observed in the literature and analyzes ways in which the 

choice of education language could influence entrepreneurship in Chad. So the main 

question raised by this study is: Does the choice of language of instruction influence youth 

entrepreneurship in Chad? Specifically, we focus on the effect of language of instruction on 

self-employment in Chad. 
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
22Most of the Chadian population speaks broken Arabic. Here, classic Arabic refers to the current Arabic learnt at 
school. 
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II. Literature review 
Entrepreneurship is an essential factor both as a means of generating employment and 

as a means of encouraging economic growth (Van Praag and Versloot, 2007; Van der Sluis 

et al., 2008). There are several theoretical determinants of entrepreneurship that have been 

tested empirically (Le, 1999). Among them are risk attitude, access to capital, labour market 

experience, business acumen, family background, psychological traits, and last but not least, 

schooling. Moreover, human capital (including age, experience and formal education) is 

shown to be a major determinant of entrepreneurial performance when compared to other 

explanatory variables (Parker, 2009). Finally, of the many factors known to influence 

entrepreneurial choice and performance (Van der Sluis et al., 2008; Grilo and Thurik, 2008; 

Parker, 2009; Block et al., 2010; etc.), education is popular among policymakers because it 

can be influenced by education policy (European Commission, 2003; OECD, 2009). 

The literature of the relationship between schooling and entrepreneurship takes shape in 

two basic areas (Robinson and Sexton, 1994). The first area addresses the effect of 

education on the likelihood of becoming entrepreneurs. The second area concerns the 

effect of education on firm performance (benefits, wage, total of paid workers, sales growth, 

survival, etc.). 

In this study, we focus on the first area and review the existing literature with a specific 

emphasis on language skills. 

The existing studies on education and entrepreneurship highlight the mixed effect of 

formal education on the probability of starting a new business. According to Le (1999), this 

effect operates through two different channels including managerial ability and outside 

options. In this sense, some studies (Hoxby and Rockoff, 2004; Sobel and King, 2008; Larson, 

2009) in United States show that voucher-based school choice increases youth self-

employment and creates more jobs. Likewise, Calvo and Wellisz (1980), inspired by Lucas’s 

(1978) general equilibrium model, explain the impact of educational attainment on the 

probability of selection into an entrepreneurial position through managerial ability. 

Education would enhance managerial ability, which in turn increases the probability of 

entrepreneurship. This argument is in line with the recent finding of Suresh, Mc kenzie and 

Woodruff (2014). These authors show that business training hastens the entry into self-

employment for women in Sri Lanka. The other channel (outside options) generates an 

opposite, negative effect on the decision to engage in enterprise. Higher levels of 

education may generate better outside options (i.e., more lucrative wage employment 

under better working conditions and with less risk) and thus decrease the likelihood of 

entrepreneurship as the preferred choice. It remains unclear what the theoretically predicted 

effect of these offsetting forces might be on the relationship between schooling and 

entrepreneurship selection. Hence, theory provides no clear-cut evidence about the 

empirical relationship between education and the decision to become an entrepreneur 
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instead of a wage employee (Van der Sluis, 2008). Likewise, Van der Sluis et al. (2008), using 

a meta-analysis found that the impact of education on selection into entrepreneurship is 

insignificant. The same lack of robustness in the current literature is found by Martin et al. 

(2013). These authors have undertaken a meta-analysis of outcomes of entrepreneurship 

education and found a strong positive correlation between entrepreneurship education and 

entrepreneurship outcomes including earnings, exit, employment duration, profit, survival, 

employment created and perceived odds of success. However, they also found a strong 

heterogeneity in the correlates and size effects. 

Despite the number of studies on the effects of education on employment, the effects of 

language skills on employment have been scarcely considered. 

In this sense, Aldashev et al. (2009) postulate that language proficiency may affect the 

earnings of the individual, but not the probability of participating in the labour market or 

becoming employed. It may also affect selection of people into given economic sectors and 

occupations. The results of their study show that language proficiency significantly increases 

participation, employment probability and affects occupational choice. 

Similarly, the impact of language skills on earnings has been studied by many authors. 

Recent studies highlight a clear positive effect of language proficiency on wages (McManus 

et al., 1983; Tainer, 1988; Dustmann, 1994; Chiswick and Miller, 1995; Angrist and Lavy, 

1997; Chiswick and Miller, 2007a; Aldashev et al., 2009; etc.). 

Analyzing the effect of language on occupation-specific earnings and occupational 

mobility in the US, Kossoudji (1988) find that language ability (measured in terms of English 

language deficiency) has no effect on earnings in either of the two highest productivity 

occupations (managers and professionals). The explanation provided by the author is that 

immigrant professionals may possess unique skills highly demanded in the labour market 

that employers are willing to ignore language deficiencies. With regard to other occupations, 

English language deficiency reduces access to jobs. This absence of language skill effect is 

also found by Hayfron (2001) using a survey of immigrant men in Norway. Chiswick and 

Miller (2007) apply the methodology of Kossoudji (1988) on US data. Their finding is 

different to the results obtained by Kossoudji (1988). They argue that occupation provides 

information about the channels through which earnings gains are achieved. In fact, language 

can be viewed as having both direct and indirect effects on earnings, where indirect effects 

operate via occupational attainment. In the same vein, Bleakley and Chin (2004) highlighted 

the relationship between language skills and earnings by focusing on the evidence from 

childhood immigrants in the US. They find a significant positive effect of English proficiency 

on wages among adults who immigrated to the United States as children. Much of this 

effect appears to be mediated through education. Recently, Aldashev et al. (2009) shed 

more light on the relationship between language usage, participation, employment and 

earnings for foreigners in West Germany with multiple sources of selection. They do not find 

an impact of language ability on earnings, thereby implying an indirect effect. Likewise, 
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Shapiro and Stelcner (1997), using data from the 1991 census, examines the earnings 

differentials among Quebec's linguistic groups (francophone, Anglophone and allophone). 

Their finding is that the earnings gap between (unilingual and bilingual) Anglophones and 

bilingual francophone has indeed closed. However, the earnings situation of allophones 

(regardless of official languages spoken) has worsened, as did that of unilingual francophone. 

Focusing on a case study of an African country (Morocco, specifically), Angrist and Lavy 

(1997) analyze the effect of change in language of instruction on the returns to schooling. 

The authors suggest that the switch from French to Arabic instruction in Moroccan 

secondary schools had a negative effect on the French language skills and earnings of 

young Moroccan men. The negative effect of Arabization on earnings and the returns to 

schooling appears to be largely explained by lower French writing skills. The size of this 

decline is between one-half and one index unit, equivalent to going from functional 

competence to only some ability or from some ability to no ability. The earnings results 

obtained are roughly consistent with those of Dustmann (1994), who reports that the ability 

to write in German appears to be the most important language skill for the earnings of 

migrant workers in Germany. The OLS estimates of the relationship between language skills 

and earnings among Moroccans suggest that going from minimal skills to functional 

competence (one index unit) in written French is related to a 17% rise in earnings. This is 

smaller than Chiswick's (1991) estimates, which imply that reading fluency increases the 

hourly wages of immigrants in the United States by 30%. In contrast, the 2SLS estimates of 

the effect of test scores on earnings are much larger, implying that going from some ability 

to functional competence raises earnings by more than 50%. Of course, the loss of French 

writing skills is probably not the sole reason for the reduction in returns to schooling 

experienced by students subject to the Arabization program. The findings suggest, however, 

that policies designed to reduce the private costs associated with the switch in language of 

instruction would be most effective if they focused on additional training in written French. 

The findings reported here also have implications for economic research on the returns to 

well-defined language skills. Using the Arabization program as a kind of natural experiment, 

the results presented here provide strong evidence that foreign language skills raise 

earnings in a developing country and that the loss of these skills would reduce earnings. 

The aforementioned literature raises several methodological issues related to the 

evaluation of the effect of language proficiency on earnings. On the one hand, the 

endogeneity of language proficiency of immigrants may induce further issues of self-

selection beyond occupational choice. Years of residence and age at migration may affect 

language proficiency (Bleakley and Chin, 2004) in a way that persons who stayed longer in 

the host country accumulate better language skills and, therefore, earn higher wages. 

Moreover, language proficiency may depend on country of origin (Espenshade and Fu, 

1997) or linguistic distance (Chiswick and Miller, 2007b; Beenstock et al., 2001). This 

indicates that we would expect language proficiency not only to have an impact on earnings, 
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but also on the selection processes in the labour market. Ignoring these impacts may lead to 

biased estimates. On the other hand, interpretation of the effects of language proficiency 

on earnings could be hampered due to measurement or misclassification errors in the 

language proficiency variable. Dustmann and van Soest (2001, 2002) analyze the bias due to 

time-varying and time-persistent misclassification errors in self-reported language indicators 

in German data. The results show that potential measurement errors lead to downward-

biased estimates of coefficients of language proficiency on earnings in the sense that 

individuals over-report their language abilities. Controlling for this leads to larger effects of 

language proficiency on earnings and also to a higher standard deviation. Charette and 

Meng (1994) examine the nature and potential measurement error resulting from self-

assessed measures of literacy using Canadian data including subjective and objective 

measures of literacy. Their results show that the measurement error in the self-assessed 

literacy variable does not have a serious effect on the estimates of the wage determination 

equation. 

Despite the wide empirical literature considering the effect of education on 

entrepreneurship, there are few studies which tackle the endogeneity of education (Chiswick 

and Miller, 1995; Angrist and Lavy, 1997; Dustmann and van Soest, 2002;Parker and Van 

Praag, 2006; Van der Sluis et al., 2008; Block et al., 2010; etc.). Likewise, most studies which 

analyze the effect of education on entrepreneurship have been conducted in a developed 

countries context and focus on the effects of destination language proficiency on the 

earnings of immigrants. To our knowledge, there are almost no studies which shed light on 

the case of developing countries (with the exception of Nafziger (1970) in the case of 

Nigeria and Angrist and Lavy (1997) in the case of Morocco), and in particular Chad. 

This paper complements the existing literature by assessing the effect of the choice of 

the language of instruction on entrepreneurship in Chad. This study departs from the 

existing literature in two ways: (i) while the literature on language skills and labour market 

outcomes focuses mainly on wages, this paper provides evidence on the effect of language 

skills on self-employment. (ii) Second, we address this issue in the specific case of Chad, a 

post-conflict country in which to the best of our knowledge, this type of study has not been 

yet carried out. (iii) Third, this paper is policy relevant since it sheds light on the differences 

in terms of labour market outcomes between the so-called Arabic education and French 

education systems. It then calls fora new design of educational curricula in order to reflect 

skills requirements in the labour market. 

III. Education system in Chad  
The Republic of Chad was formerly a French colony which became independent in 1960. 

Due to this historical fact, Chad’s education system follows the French model. The Chadian 

education system includes both formal and informal education. Formal education concerns 
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preschool, primary, middle school, secondary school (general and technical) and higher 

education. As far as informal education is concerned, the main objective is the elimination of 

illiteracy and to provide basic education. In this study, we focus on the formal education 

system. A typical progression in the Chadian formal education begins with kindergarten, 

followed by 6 years of primary education, 7 years of secondary education, and 7 years of 

higher education. There are three types of schools in the Chad: public, community and 

private schools. 

Communities’ schools are directly created and managed by local communities 

(association of the pupil's parents, APE) and welcome all teacher profiles. However, those 

schools benefit from state support. Since 1979, Arabic has been an official language of the 

country, doubling the official languages of instruction from one (French). However, the 

teaching of Arabic in public school became mandatory only after the education reform in 

1995.Although Chad is a bilingual country, French is the language of instruction in the 

majority of education institutions. 

According to the national statistic delivered by the Ministry of National Education 

(2011),3 the number of school and pupils at the primary level was respectively about 8,786 

and 1,928,603. The distribution of primary schools by language shows that there are7,912 

French primary schools (90% of the total), 457 Arabic primary schools (5.2%) and 417 

bilingual primary schools (see table 1). Most French schools are located in the southern 

regions. In the same vein, most Arabic and bilingual primary schools are located in the 

middle and northern regions of the country. The main reason for this disparity is the 

establishment of Protestant mission schools in south in the 1920s and the Quranic schools 

founded in North in 1918. On the number of pupils at the primary school, we denoted 

1,715,488 French language pupils (88.9%), 105,266 Arabic language pupils (5.4%) and 

107,849 bilingual pupils(see table C1 in appendix).Additionally, according to a Chadian 

report on education (1996), the mean number of hours per week explicitly devoted to 

teaching the Arabic and French languages at the primary level are respectively 6 and 5. 

At the middle and general secondary schools, there are in total 1,269 schools divided as 

follows: 1160 French speaking schools (91.4%), 48 Arabic speaking schools (3.7%) and 61 

bilingual schools (see table 2). Regarding the number of pupils, the same report counted 

450,014 pupils for both medium and general secondary schools. According to the chosen 

language of instruction, these pupils are divided as follows: 414,169 French pupils (92%), 

15,379 Arabic pupils (3.4%) and 20,466 bilingual pupils (see table C2 in appendix). 

The average number of hours per week of Arabic and French language teaching at the 

middle and general secondary school is respectively 4 and 7 hours. 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
3 Note that the statistics we provide here are mainly drawn from the 2010/2011 statistical book for Chadian 
education (unless otherwise mentioned). These are the most recent data we can provide, and this is also most 
comprehensive source of data. 
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Higher education in Chad is provided by public and private institutions. In 2000/2001, 

Chad only had 7 institutions of higher education,2 of which universities and 5 institutes4 with 

a total of 6730 students. In 2010/2011, the number of higher institutions rose to 46 

institutions and half of these institutions are private. Also, the number of students rose to 

20,349 with 4,659 girls. The distribution of the number of students by type of institutions of 

higher education shows that the public institutions welcome 72% of these students, 19% of 

which are girls. The number of students enrolled in private higher education institutions 

comprises the remaining28%. 

In the public institutions, 42% of the students are registered in vocational fields offered 

in the public institutes (Sarh, Abéché, Mongo, Moundou, ISSED, Bongor, etc.) and 58% in 

the public universities. Most of the higher education institutions have French as the 

language of instruction. Degrees offered include BA and sometimes MA. King Faisal 

University is the only Arabic University in Chad which is offering instruction up to the 

doctoral level. 

It is worth mentioning that Chad has achieved some important progress regarding 

school coverage, particularly during the last two decades. Between 1998/99 and 2010/11, 

the total school population increased greatly at all levels. At the primary level, the 

population increased on average by 7.9 percent per annum, thus increasing the gross 

enrolment rate from 70 to 91 percent for that period. Enrolment has grown faster at the 

secondary level than at the primary level (average growth of 13 percent). The gross 

enrolment rate at the lower secondary level went from 15 to 29 percent between 1998/99 

and 2010/11, while at the upper secondary level it went from 7 to 18 percent for the same 

period. The number of pupils per 100,000 inhabitants in technical training rose from 26 to 

60. At the university level, the number of students per 100,000 inhabitants increased from 

75 to approximately 191 in 2011. These results indicate that the overall dynamic has been 

strongly positive at all levels during this timeframe. 

The quality of the education system in Chad leaves much to be desired. The 

characteristics of Arabic-speaking schools (Arabic and bilingual schools) are slightly different 

from those of French-speaking schools. Most Arabic schools are concentrated in urban areas. 

The rate of supervision (average pupils by class) is better in Arabic-speaking schools (36) 

compared to French schools (62). The comparison of the performance of pupils from these 

two educational systems provides mixed results. According to the CONFEMEN5 assessment, 

in mathematics, pupils of grade 2 of the Arabic primary school perform better than those 

from the French schools (46 vs.41.3). However this difference is not statistically significant. 

At the grade 5 level, pupils from French schools outperform those of the Arabic schools. 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
4 These are generally private institutions which deliver vocational degrees at the end of 1-2 years of training. 
5 CONFEMEN is the conference of ministries of education that have in common French as a language. 
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In terms of equal access to education, there is also much room for improvement. 

Significant imbalances exist in the system in terms of gender, geographical and income 

disparities. At the end of the primary cycle, there is only one girl for every two boys in 

school; the disparities are even wider between children in rural and urban areas and 

between those in rich and poor families (World Bank, 2007). 

IV. Methodology and data 

4.1. The econometric model 

This section introduces the theoretical and econometric models of the effect of the 

choice of the language of instruction on the probability of being self-employed. For a first 

exploration, we propose a simple probit model where the dependent variable takes a value 

of 1 for the self-employed and 0 for the other categories of employment status (family helps 

receiver, qualified paid workers and unqualified paid workers).6 

The sample of youth entrepreneurs is comprised of respondents aged between 15 and 

35 years (see Ndiaye, 2006). Although this choice could be seen as arbitrary, it also reflects 

one of the salient features of the school-to-work transition in Chad. In fact, the top age limit 

for recruitment by open competition ranges between 32 and 35 years old for job seekers 

who want to work in the public sector. Here is the related specification: 

𝑆𝐸!∗ = 𝑋!𝛽 + 𝜀! (01) 

𝑆𝐸∗is the latent variable of self-employment and X  is the set of conditioning variables 

affecting the response probability𝑃(𝑆𝐸 = 1  |𝑋  ). X contains two types of covariates: a binary 

variable of the education language choice and a set of control variables related to the 

individual socio-demographic characteristics. 

Among the conditioning variables, we have a binary variable taking on a value of 1 if the 

respondent reads or writes only in Arabic and 0 otherwise. The alternative includes reading 

or writing only in French or in both French and Arabic.7 It is worth mentioning that what we 

actually observe is education language proficiency. However, since those who speak only 

Arabic are less likely to have been educated in French or use both French and Arabic, we 
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
6The reader may wonder why we don’t use a multinomial logit model since speaking French (rather than Arabic) 
may increase the probability of self-employment compared to unemployment or unqualified paid work, but 
decrease it compared to qualified paid work. Of course a model like the multinomial logit will give more refined 
information about the relative probabilities, but this was not our concern for two reasons. (1) Our aim is to show 
simply the impact of factors (independent variables) on the probability of being self-employed. Thus, the 
marginal effect shows the marginal impact of factors on the probability within a group relative to the whole 
active population. (2) We were constrained to use the logit/probit model in order to correct the endogeneity 
bias (lack of theoretical and computational materials for the case of a multinomial logit model).    
7 Note that the way the question is asked, “Are you able to read or write a sentence in French only, Arabic only, 
in both French and Arabic?”, doesn’t permit a clear distinction between those who speak and those who can 
either read or write. However, since French and Arabic are not the natural languages of populations (one cannot 
learn it without going to school/ being exposed to the language), this distinction may be trivial. 
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interpret this variable as reflecting a choice, whether constrained or not. In addition, 

individuals’ choices are less likely to have been affected by the availability of French schools 

because 90% of the available primary schools are French ones. Consequently, there is no 

reason to think that the choice of the language of education is outside the control of parents. 

It is worth mentioning that French and bilingual are combined in the reference category 

because the main hypothesis of this paper is that those who have been educated only in 

Arabic may face some obstacles to have a job or start a business compared to their French-

language educated peers. The main reason is that the public administration, which may act 

as a catalyzer of economic activity, is not actually bilingual although it should be.8 

Following Sobel and King (2008) and Ahn(2010), the control variables include gender, 

father’s employment status, age, age squared, a higher education level dummy and a 

rural/urban dummy. We also control for possible unobservable heterogeneity while adding 

regional dummies to the model. This may account for the difference in terms of level of 

development across regions. It may happen that the regions where the number of Arabic 

speakers is higher are also the less developed. Then, the effect of the choice of the 

language of instruction could only actually be driven by the lack of education infrastructure 

and the low level of instruction of Arabic speakers. Gender is included because previous 

literature has found that entrepreneurs are more likely to be male, especially among the 

self-employed (Joona and Wadensjö, 2008). Age is another control variable that accounts 

for the fact that older individuals tend to be more risk averse than younger individuals 

(Sobel and King, 2008). In the same vein, the high education level is included because high 

school provides more training and enhances the time and project management potential of 

the individuals. The expected sign of the coefficient of this variable is uncertain. We may 

expect a positive sign if the education variable captures specific programs devoted to the 

enhancement of entrepreneurship abilities (Martin et al., 2013). In contrast, if the variable 

captures the formal education system based on the development of general skills, we may 

expect a non-significant coefficient (Van der Sluis et al., 2008). The father’s employment 

status is used to control for the unobserved heterogeneity related to the family background 

variables (see Block et al., 2010). In this case, the modality of interest is the status of self-

employed. We expect a positive correlation between the father’s employment status and 

the probability to be self-employed since the job seeker may use the father’s social network 

to enter self-employment (Allen, 2000). 

Indeed the study explicitly allows for the possibility that the choice of the language of 

instruction is not random, but rather that some unobserved characteristics determine the 

choice of the type of education as well as the entrepreneurial choice. Thus, to tackle this 

bias, our identification strategy basically rests on a recursive bivariate probit model.9 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
8Note that the two official languages in Chad are Arabic and French. 
9Note that the IV approach and the recursive biprobit models are two distinct econometric approaches to tackle 
the endogeneity problem. Thus, our model can be viewed as a simple recursive biprobit model. 
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Formally, let the latent outcome of self-employment be 1
*
iy  and the latent outcome of 

selecting Arabic as the language of education be 2
*
iy . The relation between the two latent 

variables and the observable counterparts is such that: 

*
1 1 1 1  β µ= +i i iy X  (02) 

*
2 2 2 2  i i i iY X Iβ γ µ= + +  (03) 

If the two outcomes are partially correlated, the models’ errors are correlated such that

0),cov( 21 ≠ii µµ . 10  The set I contains two instrumental variables, which are assumed 

uncorrelated with the choice of the type of employment. Namely, these variables are the 

number of Arabic speakers by region [I1] and the number of private community schools by 

region 11  [I2]). These variables are included in the model to add additional sources of 

exogenous variation in the determination of language proficiency. We argue that the choice 

of the language of instruction is determined by the availability of schools in the region and 

also by the likelihood of interacting with people who speak the chosen language. Moreover, 

the number of community schools and Arabic speakers are less likely to directly affect self-

employment because they are mainly determined by the demand of education at the local 

level and state priorities in the sector of education. The estimation of the model is 

implemented under Stata with the cmp (conditional mixed process) command recently 

made available (Roodman, 2010). In fact, equations (2) and (3) can be considered as two 

equations of a recursive system.12 Three main constraints justify the choice of this estimator. 

First, it was not possible to run a probit type regression with instrumental variables since the 

endogenous variable is discrete (although we did for the purpose of comparison). Second, 

the treatment effect model which might be suitable requires that the dependent variable 

should be continuous. Without this, we may need some strong assumptions about the 

distribution of the discrete Arabic variable. Third, using cmp avoid shaving to correct the 

standard errors manually with a bootstrap method which in some cases may not be 

appropriate. This is the case, for instance, when the estimator under consideration is not 

asymptotically normal. 

Besides, we further address the incidental selection bias of the program by performing 

the propensity score matching analysis taking into account the sampling weight. Specifically, 

we compute the average effect related to the choice of Arabic by matching exclusively 

Arabic speakers with individuals with similar characteristics but which are not Arabic 

speakers.13It is worth noting that we run two separate regressions. The first one is made on 

the whole sample while the second is on the subsample of youths. The youth dummy takes 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
10See Annex A for more details. 
11These are schools that are managed by local communities, especially in rural areas. The local community mainly 
provides accommodation to the teachers and pays their salaries. 
12 See Annex A for more discussion about the recursive bivariate probit econometric model. 
13For more details, consult Annex B. 
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a value of 1 for the individuals whose age ranges between 15 and 35 years old. Let iCEL be 

a dummy variable which takes a value of 1 if the individual chooses Arabic as the language 

of instruction and 0 otherwise. We want to compare the self-employment rate of individuals 

who choose Arabic as their language of education with what it would have been if the same 

individual did not choose Arabic. Then, we are computing an average treatment effect on 

the treated, which is the difference between the expected self-employment rate of 

individuals who only speak Arabic and that of the firm owned by individuals with the same 

characteristics, but who did not speak exclusively Arabic. 

Following Rosenbaum and Rubin (1983), the propensity score, or the probability to 

choose Arabic given the observed covariates, is given as follows: 

*
ii iCEL Wβ ε= +  (04) 

where *
iCEL  identifies the latent variable of choosing Arabic as the language of education. 

W Contains a set of control variables aiming to explain the probability of choosing Arabic 

augmented with other variables which explain self-employment. Of course, the selection of 

covariates is based on the relevance of the latter to satisfy the balancing conditions.14 

4.2. Data description and sources 

Data used in this study are drawn from the third Chadian Survey on Consumption and 

Informal Sector (ECOSIT III) which has been collected by the National Institute of Statistics 

and Economic and Demographic Studies. This survey has been carried out between June 

2011 and July 2011. With the support of the World Bank, this survey seeks to generate 

reliable information for the purpose of poverty alleviation strategy and the Chadian strategic 

development plan. 

This survey is the most recent and representative ever done in Chad. It provides 

information about the level of household incomes, demographic characteristics, the status 

of informality, labour market indicators (employment, underemployment, unemployment, 

self-employment, income, etc.) and other socioeconomic indicators (age, sex, education, 

marital status). This information is vital and suitable for our analysis. 

The third Chadian Survey on Consumption and Informal Sector (ECOSIT III)is made up of 

10,080 households (including2,100 households in N’djamena) drawn from a whole 

population living in the main regions (both rural and urban) of Chad. In all, 32,581 

individuals were surveyed with a response rate of 85%. People surveyed are aged6 and 

above. The total working age group (15-65 years old)15 account for 43.6% of the total 

sample. 51.1% of the respondents are female and 49.9% are male. In this study, we focus 

only on the labour force–working age group– living both in rural and urban areas which are 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
14 See Annex B for more discussion. 
15We do not include the non-active group. 
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not illiterate. The number of observations related to this population of interest is 5,105. In 

the third round of data collection, the information was collected for a subsample of UPIs 

(unité informelle de production / informal production unit). From this, we obtain a 

subsample of 815 microenterprises starting from the population of interest defined above. 

Table 1, which also provides the descriptive statistics of variables. 

Table 1: Descriptive statistics of variables 
Variable Number of 

obs. 
Weight Mean Std. Dev. Min Max 

Self-employed 5105 998642.44 0.4 0.49 0 1 

Father-self-employed 5105 998642.44 0.47 0.49 0 1 

Arabic 5105 998642.44 0.09 0.29 0 1 

Rural 5105 998642.44 0.69 0.46 0 1 

Male 5105 998642.44 0.68 0.46 0 1 

Age 5105 998642.44 30.21 11.54 15 65 

Age squared 5105 998642.44 1046.12 817.89 225 4225 

Married 5105 998642.44 0.69 0.45 0 1 

High skilled 5105 998642.44 0.07 0.26 0 1 

Local unemployment rate 5105 998642.447 0.11 0.09 0.006 0.69 

Youths 5105 998642.447 0.71 0.45 0 1 

Source: ECOSIT III  
 

Column 3 of table 1 provides the mean of the variables. The mean is computed for the 

continuous variables while the proportion is computed for the discrete variables. According 

to table 1, 40% of the sample is self-employed. The remaining are paid workers (low skilled 

and high skilled), family workers and unemployed. The average level of unemployment is 

very high as it stands at 11% on average with an upper value of 69% in the Kanem region. 

The table also suggests that only 9% of the sample have chosen Arabic as a language of 

instruction. Of those in our sample, 71% are in the youth category and the average age of 

the working age group is 30 years old, mainly located in rural areas (around 69%). Another 

feature of the sample is the low level of high-skilled peoples (those with higher education). 

They are 7% of the sample. 
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VI. Application and results 

5.1. Some stylized facts  

We start the analysis by showing descriptive evidence of the impact of the choice of the 

education language on youth entrepreneurship captured by self-employment. Table 2 

provides across tab which includes employment status, gender, age and mean expenditures 

per capita. Since our main interest is youth entrepreneurship, we split the sample of those 

surveyed between youth (15-34) and adults (35-65). Two facts emerge from this figure. First, 

the prevalence of self-employment is higher among men than women (totals, bottom row). 

In fact, 52.4% of women are self-employed as compared to64.2% of men. In the same line, 

the spatial distribution of the self-employed shows that most of them are located in the 

south and centre regions (see the third panel of figure 1 in the annex). 

Another striking fact suggested by table 2 is that, among young qualified paid workers, 

only 5.6% of women earn a wage compared to11.6% of men. Likewise, only 2.35% of 

unqualified women earn a wage against 5.7% of men. Second, irrespective of gender, there 

are more self-employed people among adults. These are 58.8% of men and 42.3% of 

women. Finally, based on the results of table 2, the mean of per capita expenditures among 

the unemployed (295,478 CFA francs) is higher than that of the self-employed (208,106 CFA 

francs).This result may seem quite surprising, but a reasonable explanation can be based on 

the fact that this self-employed group is active mainly in the informal sector where jobs are 

of low quality (no social protection and no contracts) and low paid. At the national level, we 

observe that the per capita highest expenditures is found among those who are living in 

Ndjamena (the main city of Chad) and its nearest neighbourhood (Hadjer Lamis). Per capita 

expenditures follows a similar pattern in both the East and West regions (figure 1, panel 1).  
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Figure 1: Spatial descriptive statistics 

 
 

Table 2: Descriptive statistics of employment status (% of total)by age and gender group, and 
mean expenditures per capita 

 Male Female Total Expend/capita 

  Adult Youth Adult Youth Female Male Mean 

Unemployed 15 14.93 42.38 37.94 38.59 14.95 295478.24 

Qualified paid workers 20.52 11.64 12.81 5.6 6.64 14.75 433284.96 

Unqualified paid workers 5.69 6.34 2.53 2.35 2.38 6.11 329444.29 

Self-employed 58.7 67.1 42.28 54.11 52.4 64.19 208106.48 

Total 100 100 100 100 100 100  

Source: ECOSIT III 

Table 3 portrays the distribution of the sample over language of education and age. The 

table shows that irrespective of age and gender, the percentage of people who have 
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chosen Arabic as the language of instruction is lower than the percentage of those who 

choose French. Further, the spatial distribution of the Arabic language rate by region shows 

that Arabic is more spoken in the East and North region. This fact could be explained by the 

influence of neighbouring countries where Arabic is the dominant languages (Sudan and 

Libya to be specific) which are borders of these regions (figure 1, panel 2). Moreover, these 

regions are mainly populated with inhabitants from the Arab-Muslim culture. 

Table 3: Crosstab: Language of instruction by gender and age group 

  Youth Adult Total 

  Male Female Male Female Male Female 

French 90.56 93.19 86.08 93.44 88.99 93.22 

Arabic 9.44 6.81 13.92 6.56 11.01 6.78 

Total 100 100 100 100 100 100 
Source: ECOSIT III.   

 

Second, Arabic is mostly spoken by men while the opposite is true for French. 

In order to further the analysis, table 4 presents a crosstab of the language of instruction 

and self-employment. The table suggests that, within the sample of youths, 39.9% of those 

who have chosen French are self-employed compared to24.7% of those who have chosen 

Arabic. The opposite pattern is observed within the sample of adults. In fact, 44.6% of those 

who have chosen French are self-employed against 57.35% of those who have chosen 

Arabic. 

Table 4: Crosstab: Language of instruction and self-employment 

  Youth Adult Total 

  French Arabic French Arabic French Arabic 

Self-employed 39.92 24.71 44.63 57.35 41.22 36.97 

Not self-employed 60.08 75.29 55.37 42.65 58.78 63.03 

Total 100 100 100 100 100 100 

Source: ECOSIT III 

This might help to explain the fact that more self-employed adults are established in 

rural areas and might be farmers with basic education in the Arabic language. In fact, 64% of 

adults located in rural areas are self-employed and only speak Arabic. Since people living in 

rural areas are less educated (0.19% are highly skilled against 4.7% in urban areas), we 

expect that they self-selected into commercial activities where high skill levels are not 

needed. Besides, there is cultural and historical explanation which lies in the fact that the 
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north of Chad which has Muslim and Arabic cultures includes 15 of 23 regions in the country. 

Most of these regions have witnessed the lowest school enrolment rate for a long time 

compared to the southern regions. Even if these descriptive statistics enable us to give a 

background on the distribution of population by language of instruction or by employment 

status, it cannot show the net impact of language choice on employment status, since we do 

not control for the difference in other factors. The following econometric results are more 

appropriate for that issue. 

5.2. Econometric results 

Table 5 presents the results based on the probit model. We run two separate 

regressions. In columns 1 and 2, we report the estimated coefficients of the regressions. The 

marginal effects are presented in columns3 and 4. According to the estimates, the choice of 

Arabic increases the probability of being self-employed. Specifically, compared to French, 

the choice of Arabic increases the probability of being self-employed by 7%. Columns 2 and 

4 report the results of the estimations made on the subsample of youths. The results show 

that the marginal effect of the choice of Arabic is about 0.1% and not significant. The 

observed positive effect of the choice of Arabic on self-employment should be closely 

related with the actual context and structure of self-employment in Chad. In fact, the self-

employment category is essentially made up of informal and low productivity activities. It 

contains small firms oriented towards trading activities and services. The owner is usually a 

single person and controls all major functions such as finance and marketing. Moreover, the 

self-employed are most often low-skilled people who sometimes failed to obtain a job in the 

formal sector. Based on this description of self-employment, the above mentioned positive 

effect of choosing Arabic as the language of instruction is not surprising. 

It is hard to relate this result to past works since, to the best of our knowledge, the 

existing literature focuses mainly on the relationship between the language of instruction 

and wages (see Kossoudji, 1988; Angrist and Lavy, 1997; Casale and Rosel, 2010). 

Nevertheless, our result is somewhat in line with this literature since it reports a penalty for 

those who choose Arabic as language of instruction. 16  This result can be partially 

attributable to the lack of French writing skills which seems to be asked enough in the 

labour market in particular at the level of the interaction with government services. Besides, 

the likelihood of networking depends strongly on the most spoken language. Speaking 

French eases networking in several activities pertaining to paid employment and formal 

activities with high returns. Concerning the control variables, we find that the probability to 

be self-employed is higher when the father is also self-employed. This finding is in line with 

previous works of Allen (2000) and Zhang and Zhao (2011) which suggest that people with 

more effective social networks may possess greater incentives to attempt self-employment. 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
16 Recall that since the self-employment category is featured by informal activities with very low returns, the 
positive relationship between the choice of Arabic and self-employment can be interpreted as a penalty 
compared to French speakers. 
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In this specific case, the job seeker may take advantage of the father’s social network to lift 

major constraints to self-employment. This could also be interpreted as a kind of baseline 

homophile in the sense that children have the tendency to associate themselves with the 

attributes of their father. 

The estimates also show that the self-employed are more likely to be male. In fact, the 

probability of being self-employed is 10.3% higher among male respondents. This result is 

consistent with previous findings in the self-employment literature (see Sen et al., 2010). 

One possible explanation of this result is that women perceive stronger financial barriers for 

business start-ups than men or often need the approval of a man (husband) to start a 

business. It's clear that Chadian women also face cultural and social challenges. For instance, 

there is a gender gap in education in Chad. Fewer women are able to reach higher levels of 

educational attainment, and women far more often receives no education at all. Women in 

Chad are overrepresented in the informal sector (both agricultural and non-agricultural), 

which is characterized by poor wages and insecure working conditions. The effect of age is 

positive in its linear term and negative in its squared term. This finding is illustrated in 

figures 2 and 3 (see annex). Figure 2 plots the average marginal effect of Arabic education 

on self-employment as a function of age and with respect to the gender. This figure reports 

two main facts: (1) the marginal effect of Arabic education increases with age until around 

29 years old and decreases thereafter; (2) until the age of 40, the effect is higher for female 

and the reverse pattern holds after. Figure 3 depicts a similar relationship while splitting the 

sample between rural and urban areas. This figure suggests that the marginal effect of 

Arabic education is higher in the urban area for youths while the opposite is true for adults. 

These findings are in line with the literature (see Sobel and King, 2008). The effect of 

education is significant in the two models. Specifically, the probability to be self-employed 

is lower for high-skilled people. In fact, the probability of being self-employed is almost 

27%lower among high-skilled respondents. This result contrasts somewhat with the existing 

literature which states that the effect of education is positive (Martin et al., 2013) or not 

significant (Van der Sluis et al., 2008). The plausible explanation lies on the fact that high-

skilled people have higher short-run wage expectations and are thus very reluctant to be 

self-employed due to the low level of wage/profit. It is worth noting that this result is 

consistent with the outside option hypothesis (Sobel and King, 2008; Larson, 2009) 

according to which highly skilled peoples have better opportunities in the public or private 

formal sector 
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Table 5: Probit model of the effect of language of instruction on self-employment 

  Coefficients Marginal effects(1) Marginal effects(2) 

  Probit-
total 

Probit-
youth 

Probit-
total 

CMP-
youth 

Probit-
total 

CMP-
youth 

  Self-
employm

ent 

Self-
employm

ent 

Self-
employm

ent 

Self-
employm

ent 

Self-
employm

ent 

Self-
employm

ent 

Arabic 0.218** -0.006 0.0698** -0.00187 0.068** -0.007 

 (0.105) (0.136) (0.0338) (0.0427) (0.034) (0.043) 

Youth 0.193  0.0618    

 (0.133)  (0.0427)    

Father self-
employed 

0.609*** 0.563*** 0.195*** 0.177*** 0.194*** 0.172*** 

 (0.074) (0.089) (0.0223) (0.0266) (0.023) (0.027) 

Rural area 
dummy 

0.006 -0.064 0.00177 -0.0200 -0.002 -0.024 

 (0.074) (0.086) (0.0237) (0.0270) (0.022) (0.026) 

Male 0.322*** 0.343*** 0.103*** 0.108*** 0.107*** 0.109*** 

 (0.079) (0.087) (0.0248) (0.0266) (0.025) (0.027) 

Age 0.130*** 0.191*** 0.0418*** 0.0602*** 0.041*** 0.065*** 

 (0.017) (0.063) (0.00511) (0.0194) (0.005) (0.019) 

Age squared -0.002*** -0.003** -
0.000505**

* 

-
0.000887** 

-0.001*** -0.001** 

 (0.000) (0.001) (7.18e-05) (0.000387) (0.000) (0.000) 

High skilled -0.869*** -0.719*** -0.279*** -0.226*** -0.279*** -0.227*** 

 (0.136) (0.171) (0.0426) (0.0530) (0.044) (0.055) 

Well-being, 
decile2 

Yes Yes Yes Yes No No 

Region dummies Yes Yes Yes Yes Yes Yes 
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Constant -4.119*** -4.369***       

  (0.502) (0.929)       

Observations 5105 3463 5105 3463 5105 3463 

Pseudo R2 0.168 0.173   0.162 0.164 

log lik. -
5.621e+05 

-
3.940e+05 

  -
5.660e+05 

-
3.983e+05 

chi squared 401.228 315.054     387.725 300.234 

Notes: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. High-skilled people are those who 
have at least G.C.E.A levels. The reference group is unemployed/family helps receiver. Note that in 
specification (2), decile of wellbeing and the youth dummy are removed. The results do not qualitatively 
change; therefore we only report the marginal effects.  

The choice of language of instruction can be determined by unobservable factors or 

preferences that may correlate with self-employment. For instance, one may choose Arabic 

as the language of instruction because of some expected gains such as easing access to 

credit (from an Islamic bank, for instance) or networking in commerce. In this case, the 

endogeneity of the choice of the education language may lead to a biased estimator. 

In order to tackle this issue, we resort to the biprobit recursive estimates. The results are 

presented in table 6. We present the findings respectively for the full sample and the 

subsample of youths. Choosing Arabic increases the probability to be self-employed by 49.3% 

(column 5) on the total sample and 41.4% (column 6) on the subsample of youths. The 

magnitude of the effect is bigger than the one observed in the simple probit model (column 

1).This suggests that not accounting for endogeneity leads to an underestimation of the 

effect of the choice of Arabic as the language of instruction on self-employment. The 

measurement error related to the language measure may affect the probit and the recursive 

model differently. The education language is likely to be measured with some inaccuracy 

since it is an individual’s self-assessment of his/her speaking ability. We note that while the 

coefficient of Arabic increases highly, the others remain pretty much the same as in the 

probit model. Moreover, this higher coefficient may also find an explanation for the fact that 

more information is added in the CMP model, through the two exclusion restrictions. This 

surprising higher magnitude of the coefficient is also found in the literature. For instance, 

Chiswick and Miller (1995)found that in the earning regressions, the magnitude of the 

coefficient of the language proficiency in the instrumental variables was three times that 

observed when using OLS. In the same vein, Bleakley and Chin (2003) show that there is 

significant downward bias associated with an OLS estimate due to the measurement error. 

The estimates also show that the probability of being self-employed increases by 18.3% (in 

the full sample) and 17% (in the sample of youths) for those whose the father is already self-

employed. Concerning the other covariates (gender, age, education), the findings are 

similar to the one obtained in the probit model. 
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Table 6: Language of instruction and self-employment: Recursive bivariate estimates 

    Marginal Effects 

  CMP First step CMP-
Youths 

First Step CMP-Total CMP-
Youths 

  Self-
employe

d 

Arabic Self-
employe

d 

Arabic Self-
employed 

Self-
employed 

Arabic 1.509***  1.192***  0.476*** 0.376*** 

 (0.174)  (0.284)  (0.0545) (0.0902) 

Youth 0.202 -0.134   0.0637  

 (0.129) (0.146)   (0.0405)  

Father self-
employed 

0.586***  0.547***  0.185*** 0.172*** 

 (0.0700)  (0.0861)  (0.0209) (0.0259) 

Rural dummy 0.0116 -0.139* -0.0555 -0.184* 0.00367 -0.0175 

 (0.0709) (0.0783) (0.0840) (0.0965) (0.0224) (0.0264) 

Male 0.294*** 0.190** 0.324*** 0.146 0.0927*** 0.102*** 

 (0.0773) (0.0893) (0.0860) (0.106) (0.0240) (0.0265) 

Age 0.119*** 0.0446** 0.190*** 0.0460 0.0376*** 0.0598*** 

 (0.0167) (0.0217) (0.0615) (0.0813) (0.00507) (0.0191) 

Age squared -
0.00144*** 

-
0.000542** 

-
0.00287** 

-
0.000484 

-
0.000453**

* 

-
0.000904** 

 (0.000227
) 

(0.000270) (0.00122) (0.00157
) 

(6.95e-05) (0.000381) 

High skilled -0.741*** -0.813*** -0.630*** 0.925*** -0.234*** -0.199*** 

 (0.133) (0.145) (0.171) (0.150) (0.0412) (0.0533) 

Arab rate per 
region 

 8.830***  8.378***   

  (0.418)  (0.509)   

Private community 
schools 

 0.117  0.101   
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  (0.151)  (0.166)   

Region dummies Yes     Yes Yes Yes 

Constant -4.541*** -2.921*** -4.850*** -2.979***     

 (0.466) (0.475) (0.886) (1.028)   

The parameter Ath-
rho 

-0.865***  -0.720***    

  (0.162)   (0.211)       

Observations 5105  3463    

log likelihood -759523  -527666    

chi squared 1217   739.8       

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. High-skilled people are 
those who have at least G.C.E.A levels. The reference group is unemployed/family helps 
receiver. 

Although robust to various specifications and techniques, the positive effect of language 

of instruction on self-employment remains surprising. However, as mentioned before, this 

result has to do with the context of self-employment in Chad. To show this, we propose to 

assess the impact of language of instruction on self-employment, and this, according to the 

type of the self-employment. Specifically, we divide the sample of self-employed into two 

separate groups and run a regression on each: (1) the private informal units with two paid 

workers or less and (2) the private informal units with more than two paid workers (see the 

table 7).17In this regression, we control for the business climate proxies by the perceived 

increase of the firm’s profit and the state of competition. The assumption made here is that 

the performance of the firm in the last period may predict its size in the current period. In 

fact, we think that the private informal units with more than two workers and paid workers 

are better organized and very close in terms of the functioning of the micro formal private 

firms. Therefore, we expect that the effect of language of instruction on self-employment to 

be negative in this subsample. Table 7 presents the results. In both samples, the effect of 

Arabic education is negative and significant, as expected. This confirms the fact that the lack 

of French language proficiency constrains the workers to self-select into subsistence 

activities. 
 
 
 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
17Actually, in the household survey individuals were asked about their economic activities. Then a questionnaire 
was filled out by those who reported to be own account workers during the household survey. From that we 
obtain a sample of 815 microenterprises with one single owner. 
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Table7: Language of instruction and self-employment: Disaggregated estimates by type of 
private informal unit 

  (1) (2) 

Dependent variable Type of UPI-I Type of UPI-II 

Arabic 
-1.206** -1.395** 

 (0.567) (0.589) 
Male 

1.098*** 1.198*** 

 (0.318) (0.329) 
Age 

0.0667*** 0.0508*** 

 (0.0168) (0.0175) 
Income classes 

  
Lower middle income class 

-1.728*** -1.899*** 

 (0.576) (0.592) 
Middle income class 

-0.274 -0.415 

 (0.590) (0.604) 
Upper middle income class 

-0.618 -0.934* 

 (0.527) (0.542) 
High income class 

-0.333 -0.763 

 (0.492) (0.501) 
Profits 

  
Profit increased 

-0.549 -0.169 

 (0.410) (0.420) 
Profit remain stable 

0.0943 0.0972 

 (0.414) (0.441) 
Existence of competition 

-0.704 -0.780* 

 (0.458) (0.473) 
Credit 

-0.628 -0.678 

 (0.540) (0.604) 
Constant 

-3.626*** -2.794** 

 (1.273) (1.269) 
Region dummies 

Yes Yes 

Number of observations 
647 647 

Pseudo R squared 
0.203 0.192 

Log likelihood 
-57557 -55008 
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Notes (see table 7, page 26): Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. The 
reference for profits is “profits decreased compared to the previous year”. This variable takes a value of 
1 when the respondent reports that profit increased, of 2 when profit decreased and of 3 if profit 
remained stable. Along with the state of competition this variable aims at capturing the business 
climate. Credit takes a value of 1 if the owner asked for credit over the last 12 months. Competition 
takes a value of 0 if the respondent reports a high level of competition in the sector. The type of UPI-I are 
the private informal structures with two paid workers or less and the UPI-II is the private informal 
production units with more than two paid workers. 

In order to test the robustness of the results, we resort to propensity score matching, 

which accounts for weights. 18  This technique enables us to reduce the bias due to 

unobserved confounder when comparing people who choose Arabic and those who don’t. 

We are interested in comparing selection into self-employment of individual 𝑖 when he/she 

chooses Arabic as the language of instruction with that of the same individual if he/she 

chooses to learn in French. Since only one of these outcomes is observed, we estimate the 

average treatment effect on the treated, which is the difference in the probability of 

entering into self-employment between the treated (who have chosen Arabic) and those 

with the same probability of being treated. Figures B-1 and B-2 respectively portray the 

common support of matching and the distribution of the propensity scores19for the treated 

and untreated and balanced groups. These figures show a close similarity between the 

distribution of the propensity score of the treated and that of matched groups. The same 

figure has been plotted for the subsample of youths with similar results (figures B-3 and B-4). 

Three matching methods have been used: nearest neighbour matching, radius caliper 

matching and Kernel-based matching. Regardless of the method, choosing Arabic instead 

of French increases the likelihood of being self-employed, with a magnitude ranging 

between 6.9% and 16.1%. There is actually a divergence between the estimated impact 

obtained with the cmp model and that based on the PSM model (ATT). This concern is not 

only specific to this paper, but may rise depending on the quality of the fitting in each 

approach. The PSM model gives the full power of the treatment variable to explain the 

impact. Conversely, in the usual models, if a lot of factors can explain the same part of the 

dependent variable, their explanatory power is reduced. Likewise, some variables can be 

omitted to satisfy the balancing condition between the treated and the counterfactual 

groups. Besides, the common support condition may also require excluding a part of the 

sample, and this in the inverse of the usual econometric models. Finally, if the selection bias 

is positive, the magnitude of the coefficient in the PSM model may merely reflect the fact 

that this model was fully able to account for the selection bias. 

To assess whether the propensity score model has been adequately specified, we resort 

to the balancing test. In this vein, we checked whether the distribution of covariates is 

similar between treated and untreated subjects with the same propensity score. The results 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
18 See Heckman and Todd (2009) for more discussion about the odds ratio. 
19 Note that the results of the logit model used to generate propensity scores are presented in tablesB1 and B2. 
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presented in tables B1 and B2 suggest that for all the covariates, there is no statistical 

difference between the control group and the treated group inside the common support. 

It is worth noting that the marginal impact of the Arabic dummy variable estimated with 

a simple probit model must converge to the average treatment effect based on the PSM 

approach, and this, when the two models are well-fitted. However, the PSM approach fails 

to correct for the endogeneity bias, and this in contrast with the biprobit model. This may 

be a challenge for future works to deal with this limitation of the PSM model. 
 

Table 8: Language of instruction and self-employment: Propensity score matching 

  Nearest neighbour 
matching 

Radius Caliper Kernel 

 Total 
sample Youth Total 

sample Youth 
Total 

sample Youth 

Dependent 
var. 

Self-
employed 

Self-
employed 

Self-
employed 

Self-
employed 

Self-
employed 

Self-
employed 

Arabic 0.157*** 0.0697* 0.161*** 0.0677 0.138*** 0.0846 

 (0.0418) (0.0411) (0.0329) (0.0456) (0.0515) (0.0639) 

Observations 5,105 3,463 5,105 3,463 5,105 3,463 

No. 
replications 

50 50 500 500 500 500 

Note: Bootstrap standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 

To sum up, the results suggest that the youths who choose Arabic instead of French as 

the educational language are more likely to be self-employed. This result must be put in 

perspective in the Chad context. Although the country has two official languages (French 

and Arabic), the teaching of Arabic wasn’t mandatory until 1995 where the bilingual 

education system was instituted in Chad.20 Then people were forced to learn in priority 

French since it was the most used language in the public administration. Moreover, there is 

a difference between the classical Arabic that is taught in school and the Chadian Arabic 

which is a mother tongue for just over10% of the population living mainly in the north of the 

country. Chadian Arabic is mostly spoken than written and mainly used for trade activities. 

The Arabic which is the official language is classical Arabic. But since it wasn’t mandatory in 

public school and due to colonization inheritance, speaking only Arabic can be a severe 

constraint on the road out of unemployment. 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
20See the decree of 1962 on the organization of the teaching of Arabic in public schools.  
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VI. Conclusions and policy Implications 
Using data from the third household survey on consumption and the informal sector, this 

study shows that the choice of Arabic as language of instruction increases the likelihood of 

being an entrepreneur in the private informal sector in Chad. 

Although Arabic and French are the two official languages in Chad, the teaching of 

Arabic in public schools wasn’t compulsory until 1995. Moreover, French remained the 

language of the public administration due to the colonization inheritance and the habits 

developed from years of practice. In this context, speaking only Arabic increases the 

probability of being self-employed since this category is associated with low wages and/ or 

low returns. This is also the case for youth which constitute the most part of the labour force 

and are more likely to be entrepreneurs.21 Based on those facts, the aim of this report was to 

shed light on the effect of language of instruction on youth entrepreneurship in Chad. 

Results from the analysis suggest that the choice of Arabic as language of instruction 

increases the probability to be self-employed in the private informal sector in Chad. 

Specifically, compared to those who choose French, the probability to be self-employed 

increases by a magnitude ranging between 13% and 49% depending on the estimator and 

the model used. Besides, taking into account the type of private informal unit, the results 

suggest that the probability of being an entrepreneur is negatively associated with Arabic 

education for the private informal units with more than two paid workers. Since these units 

are closer to the formal firms in terms of organization, this result suggests that the more the 

self-employment sector is organized, the less is the probability for an Arabic speaker to self-

select in it. Therefore choosing Arabic instead of French as the language of instruction can 

be seen as an impediment for genuine entrepreneurship in the specific context of Chad. 

The aforementioned results lead to clear policy implications. Based on the fact that the 

positive effect of the choice of Arabic as a language of instruction also hold for youths, the 

active labour market policies implemented by the government through the national office of 

the promotion of employment should have as the main target those youth who speak 

exclusively Arabic. In fact, they are disadvantaged compared to French speakers since the 

information on training and/or funding programmes is provided more often in French. This 

is highly desirable for the program of support for youth entrepreneurship. Moreover, syllabi 

in both secondary and high school should be amended in order to include specific courses 

on the creation and management of enterprises. This could help with changing the structure 

of self-employment from low skills and/or low returns firms into a genuine start-up. Besides, 

the existing platform between microfinance institutions and the ministry for youth which 

aims to ease the access of youths to finance should be extended to include the banks. 

Finally, all labour market policies should be evaluated prior to new funding. Another result 

of the study is the fact that women remain marginalized in the field of the entrepreneurship. 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
21This is because they are less risk averse (see Sobel and King, 2008). 
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This result is not unexpected, but should be addressed through special programs of 

capacity building for women. At the same line, there is a need of sensitization in order to 

reduce the impact of religion and tradition on female literacy and therefore increase their 

likelihood to be an entrepreneur.22Likewise, policymakers should provide opportunities to 

access cheap credit, interest free loans and training for women. Finally, the main upshot of 

this study is that the probability to be self-employed is higher for those who have chosen 

Arabic as the language of instruction compared to French speakers. Since the country is 

officially bilingual (Arabic and French), there is a need for specific employment programs for 

Arabic speakers or at least a positive discrimination toward youth entrepreneurs who only 

speak Arabic. Moreover, the government should make sure that the information about 

active labour market policies are conveyed in both Arabic and French. In the same line, 

communication of issues regarding labour markets should be broached early on in school.  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
22Unfortunately the variable “religion” is not available on ECOSIT III, so we do not control for the impact of 
religion on the language-entrepreneurship nexus. 
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Additional figures 

Figure 2: Marginal effect of Arabic education by age and gender 

	
  

Source: Produced by authors with Stata 13.1. 
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Figure 3: Marginal effect of Arabic education by age and area 

	
  

Source: Produced by authors with Stata 13.1 
 

0
.1

.2
.3

.4
.5

Eff
ect

s o
n P

r(A
uto

_E
mp

)

20 40 60
Age

urbain rural

Average Marginal Effects of Arabic education with 95% CIs



35	
  
	
  

Annexes 

Annex A: The recursive bivariate probit econometric model 

The recursive bivariate probit econometric model is appropriate when we consider the 

presence of endogeneity between the two related outcomes: the latent outcome of self-

employment ( 1
*
iy ) and the latent outcome of Arabic choice ( 2

*
iy ). The relation between the 

two latent variables and the observable counterparts is such that: 

*
1 1 1 1  β µ= +i i iy X  

*
2 2 2 2  i i iY X β µ= +  

If the two outcomes are partially correlated, the models’ errors are correlated such that

0),cov( 21 ≠ii µµ . In this case, the probability of being self-employed depends on the 

probability of being educated only in Arabic. The bivariate joint probability distribution for 

the two standard normally distributed error terms is defined as: 

2 2
1 2 1 2

1 2 22
1 2

21 1( , ) exp
2 12 1µ µ

µ µ ρµ µ
φ µ µ

ρπσ σ ρ

⎡ ⎤⎛ ⎞+ −
= −⎢ ⎥⎜ ⎟−− ⎝ ⎠⎣ ⎦  

where ρ is a correlation parameter denoting the extent to which the two disturbance terms 

are correlated. The bivariate normal cumulative density function 2Φ   is defined as: 

2 1 2 1 21 2
( , , )d d

µ µ
φ µ µ ρ µ µ∫ ∫  

With the CMP command Stata command the model can be estimated by maximum 

likelihood method. 
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Annex B: The propensity score matching approach: Model and validation 

Our main aim is to assess the impact or the causal effect of program or treatment on a 

predefined outcome. In our case, the outcome is, for instance, the probability of being self-

employed and the treatment is that of being educated only in Arabic. Formally, let 𝑌!,! 

denote the outcome of the individual;𝑇 is equal to 1 if the unit is treated and 0 otherwise. A 

natural way to assess the impact of treatment on the outcome is as follows: 

𝜏|!!! = 𝐸 𝑌!,!|𝑇 = 1 − 𝐸 𝑌!,!|𝑇 = 1  

What is not observed? It is the component 𝐸 𝑌!,!|𝑇 = 1 . The PSM is a popular approach 

used to perform the randomization and to prevent the selection bias raised basically from 

the difference between the treated and non-treated groups. Mainly, this process aims to 

construct a counterfactual group starting from the non-treated group. This counterfactual 

group is assumed to be a random sample of the effective treated group, but in the case of 

non-treatment. Let 𝑌!,!∗  be an exact counterfactual group. The assumption is:  

𝐸 𝑌!,!|𝑇 = 1 =   𝐸 𝑌!,!∗ |𝑇 = 0  

The treated and control groups do not systematically differ from each other, making the 

conditioning on Ti in the expected vale operator unnecessary. 

Proposit ion 1 (Rubin, 1977):  If for each unit 𝑖  we observe a vector of covariates 𝑋! 
and outcome 𝑌!,!is independent from the treatment conditional on 𝑋! i.e. (𝑌!,! ⊥ 𝑇|𝑋!), then 

the population treatment effect for the treated is identified: it is equal to the treatment 

effect conditional on covariates and on assignment to treatment. 

Since the number of covariates to match the two groups can be large, this can raise 

some difficulties in matching the two groups. Rosenbaum and Rubin (1983, 1985) suggest 

the use of propensity scores—the probability of receiving treatment conditional on 

covariates—to reduce the dimensionality of the matching problem. Of course, the 

conditional independence assumption must be maintained even with the reduced form of 

matching. 

Conditional independence assumption: treatment is independent of outcomes 

conditional on 𝑋!. This is false if there are unobserved outcomes affecting participation. It 

enables matching not just at the mean but balances the distribution of observed 

characteristics across treatment and control groups. 

The Statap score module enables us to test and then to select the appropriate 

covariates to adequately construct the counterfactual group. Further, the test module 

enables us to test whether the difference in average of covariates is not significant between 

the treated and counterfactual groups. Once we determine the appropriate set of covariates, 

we estimate the probability of being treated (with a logit model for instance). After that, we 

match the two groups. The matching technique can vary: 
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Nearest-neighbor matching We select the non-treated unit𝑗 for the treated unit 𝑖 such 
that:   𝑃! − 𝑃! ≤ 𝑃! − 𝑃! 𝑘 ≠ 𝑗 

  

Radius matching We select a set non-treated units R for the treated unit 𝑖 
such that:   𝑃! − 𝑃!∈! ≤ 𝐶  and 𝐶 is a predefined calliper 
window.  

 

Kernel matching  All observations of non-treated group represent the 
treated unit𝑖. However, great weight is assigned to those 
that are near according to their propensity score 
matching.  

	
  

Additional results and figures for the PSM model: 

Table B-1: Logit model of the propensity score  

  Youths Total 
Dependent variable: Arabic instruction Arabic Arabic 

Rural area dummy 0.488**   

 

(0.193) 

 
Male -0.091 

 

 

(0.140) 

 
Age -0.201* -0.009 

 

(0.106) (0.024) 

Age squared 0.003* 0.000 

 

(0.002) (0.000) 

Married 0.705*** 0.623*** 

 

(0.161) (0.124) 

Number of preschool centers per region 0.000 

 

 

(0.005) 

 
Region dummies Yes Yes 

Constant 0.329 -1.191** 

  (1.325) (0.473) 

Observations 3155 5105 

Pseudo R2 0.233 0.205 

Log likelihood -802.730 -1512.170 

Chi-squared 487.245 778.965 
Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.  
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Table B-2: Balancing test, total sample 

	
   	
   	
   	
  
  Mean %bias T-test 

Covariates Treated Control   T-stat P>t 

Ages 32.784  32.055 6.3 1.16   0.245 

Age squared 1204.6    1143.1 7.3 1.36  0.173 

Married 0.79553    0.79617 -0.1  -0.03 0.978 

Arab rate per region 0.18735   0.18804 -0.8 -0.13  0.894 

Regions 
     Batha 0.02077    0.02236 -1.2 -0.19 0.846 

Borkou-Eenedi-Tibesti 0.03035   0.03035 0.0  0.00   1.000 

Chari Barguimi 0.03195   0.03099 0.6  0.10  0.923 

Guera 0.03355    0.03291 0.4  0.06   0.950 

Hadjerlami 0.0607   0.06837 -4.1  -0.55 0.581 

Kanem 0.02396   0.02236 1.2  0.19  0.851 

Lac 0.02716   0.01949 5.4   0.90 0.369 

Logone Occidental 0.02875    0.02875 0.0  -0.00 1.000 

Logone Oriental 0.00479  0.00479 0.0  -0.00 1.000 

Mandoul 0.00639   0.00639 0.0  0.00  1.000 

Mayo Kebi Est 0.02077   0.02077 0.0  -0.00 1.000 

Mayo Kebi Ouest 0.00799   0.00799 0.0  0.00  1.000 

Moyen Chari 0.01438  0.01438 0.0  -0.00 1.000 

N'Djamena 0.26677  0.26869 -0.4  -0.08  0.939 

Ouaddaï 0.1278   0.12013 3.0  0.41   0.681 

Salamat 0.07348  0.07348 0.0  -0.00 1.000 

Sila 0.09904   0.10064 -0.7  -0.09 0.925 

Tandjile 0.00479  0.00479 0.0 -0.00  1.000 

WadiFira 0.08147   0.08658 -2.3 -0.33  0.745 
Source: ECOSIT III  
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Table B-3: Balancing test, subsample of youths 

   
  Mean % of bias T-Test 

Covariates Treated 
Treated 
control   T-stat P>t 

Age 25.403    25.377 0.4 0.06  0.950 

Age squared 680.28   676.67 1.2 0.17   0.866 

Married 0.71318   0.72153 -1.8 -0.26  0.795 

Arab rate per region 0.18869      0.19 -1.5  -0.20  0.843 

Regions 

     Batha 0.02584    0.02659 -0.5  -0.07   0.947 

Borkou-Enedi-Tibesti 0.02067    0.02358 -2.0  -0.28  0.782 

Chari Barguimi 0.02842    0.03111 -1.8 -0.22  0.825 

Guera 0.03359   0 .02659 4.4  0.57  0.566 

Hadjerlami 0.05943   0 .08128 -11.5  -1.20   0.232 

Kanem 0.0155   0.02609 -8.4 -1.04 0.300 

Lac 0.02067    0 .02208 -1.0 -0.14  0.892 

Logone Occidental 0.03101    0.03412 -1.5 -0.25 0.806 

Logone Oriental 0.00517    0.00702 -1.1  -0.33 0.739 

Mandoul 0.00775     0.00853 -0.4  -0.12  0.904 

Mayo Kebi Est 0.02067    0.02509 -2.1  -0.41  0.680 

Mayo Kebi Ouest 0.00517    0.00903 -1.7  -0.64  0.520 

Moyen Chari 0.01292    0.01355 -0.3 -0.08 0.939 

N'Djamena 0.2584     0.24887 2.2  0.31 0.759 

Ouaddaï 0.16279     0.10537 20.6 2.37  0.018 

Salamat 0.08527    0.07225 5.9  0.68  0.499 

Sila 0.07752    0.11741 -18.9 -1.88 0.060 

Tandjile 0.00517 0.00502 0.1 0.03 0.976 

Wadi Fira 0.08786 0.09483 -3.0 -0.34 0.735 
Source:  ECOSIT III 
  



40	
  
	
  

Figure B-1: Distribution of the propensity score between treated and untreated and the 
common support (full sample) 

	
  

Source: Produced by authors with Stata 13.1	
  

Figure B-2: Cumulative distribution function of the propensity score, full sample 

	
  

Source: Produced by authors with Stata 13.1 
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Figure	
   B-­‐3:	
   Distribution	
   of	
   the	
   propensity	
   score	
   between	
   treated	
   and	
   untreated	
   and	
   the	
  
common	
  support	
  (youthsample)	
  

	
  

Source: Produced by authors with Stata 13.1 

Figure B-4: Cumulative distribution function of the propensity score, youths 

	
  

Source: Produced by authors with Stata 13.1 
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Annex C: Descriptive statistics on Education System in Chad 

TableC1: Number of schools and pupils in primary level by language of instruction, 2010/2011 
 Language Total 

French Arabic Bilingual 

Number of schools 7912 457 417 8786 

Number of pupils 1,715,488 105,266 107,849 1,928,603 

Source: Annual yearbook of education system in Chad, 2010	
  

TableC2: Number of schools and pupils in middle and general secondary level by language 
of instruction, 2010/2011 
 Medium level Secondary level Total 

 French Arabic Bilingual French Arabic Bilingual 

Number of schools 871 21 32 289 27 29 1269 

Number of pupils 291,624 9845 14,285 122,545 5534 6181 450,014 

Source: Annual yearbook of education system in Chad, 2010	
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