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Abstract 

In 2006, Benin government adopted a Free Primary Education (FPE) policy, abolishing parent-

paid tuition fees and increased significantly resources towards schools. In this paper, I examine 

whether the financing education through Government’s intervention reduced the wealth and 

gender gap as well as prior geographical disparities in educational outcomes. I also evaluate 

how the expanded access has affected human capital formation as measured by student 

achievement. The identification strategy relies on pre-FPE differences in dropout rates across 

municipalities in a difference-in-differences approach. Using municipality and household 

level data, I find evidence that the fee elimination attenuated the inequality of access by 

increasing primary school completion for traditionally disadvantaged groups, including girls, 

low-income, and the northern region populations. The increased enrollment had no significant 

adverse effect on student achievement as measured by the probability of passing the primary 

school exit exam (CEP). Moreover, the policy potentially helped low performing 

municipalities narrow the achievement gap through the retention of better achieving students 

who would have dropped out of the education system otherwise. These results suggest that 

when implemented properly, public financing of educational reforms can lead to welfare 

improvements. The findings may therefore have important policy implications for Benin and 

other developing countries with similar strategies. 
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Introduction 

Studies have identified education, especially primary education, as a key factor of 

development (e.g. Hanushek and Kimko, 2000; Pritchett, 2001; Wantchekon et al., 

2013). Through the Millennium development goals (MDG), several governments have 

vowed to achieve “Universal primary education” by 2015. The goal #2 of the 

Millennium Development Goals (MDG) is “to ensure that, by 2015, children, boys 

and girls alike, will be able to complete a full course of primary schooling”. As such, 

more and more countries are making primary education free.  

On October 14, 2006 the Government of the Republic of Benin has announced the 

abolition of tuition fees for primary and pre-school education in all public schools. 

Actually, the measure is an extension of a similar decision a few years earlier, in 2003, 

which was limited to girls in rural areas. The extension complies with the country’s 

Constitution, to the Orientation Law of Education and to the international conventions 

signed by Benin to promote primary education. As a result of the measure, the country 

has experienced in recent years a rapid expansion of primary education enrollment. 

The net enrolment rate went from 77% in 2005 to 91% in 2011. The differences in 

non-enrollment between poor and rich have significantly narrowed. In 2011, only 35% 

of the poorest children are out of school significantly closer to 18% in the top quintile. 

The catchup is more dramatic for girls. Their non-enrollment rate is only 39% in the 

poorest versus 22% in the richest quintile. The North region even with some progress 

leaves 43% of children nonenrolled compared to less than 20% for Center and the 

South in 20111. 

The Observatory of Social Change (2012) provides a descriptive analysis of the effects 

of the free tuition policy on enrollment, poverty, the MDGs, and some macroeconomic 

implications in Benin, but without any systematic explanation of the transmission 

mechanism of the changes. In this paper, I assess the changes in the determinants of 

educational outcomes by evaluating whether the policy contributed to eliminating the 

gender gap and geographical disparities in educational outcomes, and whether there 

was any tradeoff between broad access and quality of education. The paper leverages 

a unique combination of administrative educational panel data at the municipality level 

and two nationally representative household level surveys to provide both descriptive 

and econometric evidence of the changes. 

The identification strategy uses differences over time and across municipalities in 

dropout rates (Lucas and Mbiti, 2012) as well as in student enrollment rates before the 

policy. Following Lucas and Mbiti (2012), I assume that municipalities with higher 

dropout rates before the policy will experience bigger impact of the policy, therefore 

providing a measure of the intensity of the treatment in each municipality and over 

time. Using this intensity measure in a difference-in-differences approach, I compare 

                                                           
1 1Author’s calculation based on DHS 2006 and 2011 data. 
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educational outcomes before and after the policy implementation across 

municipalities. I use the number of students completing primary school as the measure 

of enrollment for two reasons. First, the MDGs target the primary school completion 

rate. Second, given the short period of the policy implementation and the availability 

of data only up to 2011, this measure is appropriate to identify the retention effect of 

the policy over the period. To evaluate the policy effect on student achievement, I rely 

on the municipality passing rate at the national primary school completion exam, the 

CEP. Finally, I analyze the effect of the policy on the probability of individual 

enrollment using the Demographic and Health Surveys from years 2006 and 2011. 

I find that the fee elimination attenuated the inequality of access to primary school by 

increasing enrollment of traditionally disadvantaged groups, including girls, low-

income, and the northern region populations. The increased enrollment has only a 

small effect on student’s learning as measured by the passing rate at the primary school 

exit exam (CEP). Moreover, the increased access has not reduced the achievement of 

pre-FPE top performing schools on the CEP exam. The evidence also suggests some 

sorting by income level as the enrollment in private schools increased in municipalities 

that have higher per capita expenditures or a higher density of population. The school 

market responded with an increase in the supply of schools both public and private. 

Understanding the distribution of educational outcomes is important in designing 

policies to achieve for instance, the Millennium Development Goals (MDGs) 

objective of universal primary education for all children, the elimination of gender 

inequality, and the reduction of regional disparities. 

The findings are consistent with existing literature of a positive effect of free primary 

education programs in Africa. Most papers document an increased enrollment of 

disadvantaged students and girls (Deininger 2003, Grogan 2009 in Uganda; Kwame 

2009 in Ghana). More recently, Lucas and Mbiti (2012) have evaluated the impact of 

Kenya’s 2003 FPE program and documented an increase in access with only limited 

reduction in student achievement scores. However, their construction of the intensity 

of the policy rely on estimate from 1999 Census sample. Moreover, they did not 

evaluate the possibility that the policy may have allowed low performing regions to 

narrow or widen the achievement gap by retaining better or lower achieving students 

in the education system. In this paper, I use an exhaustive information on dropout rates 

at the municipality level to calculate the intensity for 2006, when the policy effectively 

start. I also consider the effect of change in composition of student composition on 

student achievement. 

 

1. Primary Education in Benin 

In Benin, free education is a constitutional right. The 1990 Constitution retains the 

principle of a compulsory primary education for children aged 6 to 11 and a free public 
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education2. The Republic of Benin has a 6-4-3-4 education system. After 6 years of 

studies, students take the primary school exit certificate (CEP). Then, it requires them 

4 additional years to take the junior high school exam (BEPC) and 3 other years to 

take the senior high school exam (BAC)3 that opens the door for university studies. 

Prior to 2006, all public schools charge tuition fees ranging from 1,000 XOF (about 

$2) to 10,000 XOF (about $20) yearly, but the out-of-pocket price parents pay may be 

higher as they contribute to school supplies, community teachers’ remuneration, and 

construction or maintenance of school facilities. Even though the government allocates 

and pays for teachers, schools have often relied on parents to recruit and pay more 

community teachers to complement Government teachers.  

Benin households tend to be heavily reliant on public schools for children’s education 

even though about 15% of schools are private. Private schools are usually more 

expensive and attract more students from wealthier and more educated families. The 

central government is responsible for the development of educational programs and 

policies in Benin, including curriculum development, textbook selection, recruitment 

and appointment of civil servant teachers. ` 

Even though Benin has no unified policy document in education successive 

governments have demonstrated a consistent effort to promote an education of good 

quality. The 2003 national education orientation law provides some guidelines on 

education policies. In order to implement these orientations, the Government adopted 

in October 2006, a Ten-Year Development Plan of the Education Sector. The main 

goals include universal primary education, the reduction of disparities across gender 

and regions, a reduction of grade repetition down to 10% by 2015, and the 

improvement of the quality of education through a more adequate resource provision 

and a better management of primary education.  

In 2003, girls in rural areas were specifically targeted with the elimination of tuition 

fees and costs of school supplies, in all public schools for them. In 2007, a National 

Policy for Girls' Education was adopted by the Government in 2007 to complement 

the initiative. It includes the Essential Educational Package (PEE) for accelerating 

girls’ education, defined as part of the Ten-Year4. The PEE program has contributed 

to some extent to a more equal participation of women (Garnier and Gbenou, 2011) 

                                                           
2 The Constitution states that "the State shall provide for youth education by public schools. Primary 

education is compulsory. The State gradually provides free public education." 
3 CEP stands for Certificat d’Etudes Primaires, the national exam of primary school exit. BEPC is the 

Brevet d’Etudes du Premier Cycle that ends middle school. BAC or Baccalauréat is the equivalent of 

High school degree in the U.S.A. 
4  The PEE includes a public campaign for girls’ education “Toutes les filles à l’école” (All the Girls at 

School) with those words written upon huge billboards, on t-shirts, and in small leaflets to incite parents 

to register their daughters in school. 
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In order to reduce schooling disparities and to promote universal primary education as 

targeted in the MDGs, a key strategy adopted in Benin was to reduce costs borne by 

parents. On October 14, 2006 the Government announced the abolition of parent-paid 

tuition fees in all public schools at the primary and pre-school levels.  

Subsidies to schools and increased resources to primary education support the 

decision.  Government granted schools subsidies to cover tuition fees and textbook 

acquisition depending on their location. Initially the subsidies were 3000 FCFA (about 

$6) per pupil but are believed to have led to statistics manipulation by schools willing 

to receive more subsidies. In 2008-2009, the Government revised the criteria and 

started providing subsidies for only a maximum of 50 students per classroom with the 

following schedule: 

• Zone 1 (deprived areas with difficult access) 15 000 FCFA (about $30) 

per pupil 

• Zone 2 (difficult access areas) 10 000 FCFA per pupil 

• Zone 3 (deprived areas) 5000 FCFA per pupil 

• Zone 0 (all other zone) no subsidy. 

Some criteria defining zones are not easy to measure or there is no numerical threshold 

to categorize schools or communes, resulting in an imprecision of the repartition 

(Brossard, 2003). 

Primary level share of public expenditure on education increased from 52% in 2005 

to an average of 56% in 2006-2011. The number of schools increased by 49%, 

translating in more than one school per 300 children aged 5 to 14 in 2005. Number of 

projects and programs were designed for the construction and equipment of 

classrooms in various regions of Benin, in order to improve attendance and quality of 

education. A national strategy to train community teachers was adopted in 2007 to 

provide schools with more qualified teachers.  

The primary school age population, 6 to 11 years old, represents about 18% of the 

population, which is 1,373,389 children in 2013. When considering the 6-14 years old 

population they were evaluated at 1,745,666 in 2002 and about 2,025,112, when the 

policy was implemented. 

The Governments direct additional resources towards education in an attempt to 

mitigate the increased enrollment. For example, in June 2008, an extensive program 

to build 6,591 classrooms nationwide was launched.  This initiative also includes the 

training and recruitment of 60 inspectors and 85 educational consultants, the 

continuing education of 35 educational consultants and 25 inspectors, the provision of 

more than 94,266 tables and benches to the schools, the training of 3,000 school 

principals in school management in the context of decentralization; the continuing 

education of 9,910 community teachers from 2008 to 2010, the restoration of the 
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National Centre of Textbook Production (CNPMS). Government expenditure per 

pupil increase to FCFA 74,965 in 2007 compared to an average of 32,315 over the 

period of analysis (Observatoire du Changement Social, 2012)  

The primary education expenditures as a percentage of total public expenditures 

increased from an average of 11% in 2000-2005 to 15% after the policy in 2006-2011. 

The education sector remains the largest employer of civil servants, with 59% of all 

Government employees. The Ministry of preschool and primary education (MEMP) 

employs the largest percentage (72%) of all education workers. 

There is a strong relationship between poverty and education level of the head of 

household. Households whose head has no education are poor 58.4% of the times 

while those with secondary level, only display a 5.4% poverty ratio. Consequently, the 

net enrollment rate for 6-11 years is 31.9% in the poorest households compared to 

84.3% in the richest households. 

However, it is worth noting that in order to achieve fully free education, as defined by 

the UNESCO, the Government has yet to cover transportation of students, school 

uniforms, school supplies, school-based health care and insurance. According a field 

survey by the Observatory of Social Change in 2011, more than 80% of household 

continue to pay for school supplies, photocopies and other fees other that the tuition. 

A caveat is that the free education decision in Benin was not formalized by legal 

documents specifying its scope, a situation which leaves room for policy change over 

time. 

Whether and how the free primary education (FPE) policy have affected enrollment 

and the quality of schooling is a question of interest to policy makers. 

2. Theoretical Framework 

The theoretical framework includes schooling decision by parents and the education 

production function. 

2.1 Parental Decision for Children’s Schooling 

Human capital theory provides a framework for understanding the decision of school 

attendance versus child labor or household production (Becker, 1965). The model is 

adapted from Peter Glick (2008) and Donald Parsons and Claudia Goldin (1989). 

Assume the following unitary model of a household with one adult (parent) and one 

child. The parent works and earns income 𝑌𝑝 in a first period and depends on support 
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from the child in the second period. The utility of the parent over a lifetime can be 

written as5: 

𝑈 = 𝑈1(𝐶1 ) + 𝑈2(𝐶2, 𝑊𝑐)   (1) 

where 𝐶𝑡 is the household consumption in period 𝑡 (𝑡 =1,2) and 𝑊𝑐 is the second period 

wealth of the child. The parent’s utility is function of her own consumption in that 

period and her offspring’s consumption. In the second period, the child transfers to the 

parent a given proportion 𝑟𝑐 of his wealth 𝑊𝑐. 

In the first period, the child may contribute to the household income through work or 

household production (Becker, 1965), or other activities that leads to the accumulation 

of remunerative skills. The child’s wealth in period 2 depends therefore on the first 

period investment in his schooling (𝑆𝑐) and on the period 1 labor in productive work 

(𝐿𝑐): 

𝑊𝑐 = 𝑊𝑐 (𝑆𝑐 , 𝐿𝑐)    (2) 

It is conceivable that the parent may derive direct utility in the second period from the 

child achieving more wealth, allowing for the framework to account for parental 

schooling decisions based on either self-interest through transfer or altruism toward 

the child (Glick, 2008).  

The child labor wage is 𝑤𝑐 and may depend on the child’s region on residence.  

Children’s work and schooling represent competing first period investment choices 

for the household since time spent in school by the child is at the expense of housework 

or productive activity. In Benin, there are reasons to believe that child work is 

important. Among all children working, 64.5% are occupied in the agricultural sector. 

This proportion is even higher in the primary-school aged group as 70.2% of the 5-11 

year-old children are active in the agricultural sector (INSAE, 2009). Most working 

children, girls and boys alike, are unpaid family workers (82.8%) who contribute 

directly to the family production. Within the primary-school age workers (5-11 year-

old), 90.8% are unpaid family workers. 

When capital markets are imperfect and the parents cannot borrow to allocate 

consumption over time (e.g. Parish and Willis, 1993) , consumption in the first period 

depends on the income in that net of school expenses: 

𝐶1 = 𝑌𝑝 + 𝑌𝑐 (𝐿𝑐 ) − 𝑃𝑠 𝑆𝑐     (3) 

                                                           
5 Following Parsons and Goldin (1989 assume that the consumption of the parent and the consumption 

of the child in the first period are in fixed proportions, so that the child’s consumption is can be 

subsumed in the parent’s consumption. 
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where 𝑌𝑝 denotes the parent’s income, 𝑌𝑐  is the child’s contribution to the household 

income from labor in the first period income (function of his labor 𝐿𝑐 ) and 𝑃𝑠   

represent the direct costs per unit of schooling for the child.  

Transfers of a share 𝑟𝑐  of the child’s wealth to the parent makes up consumption in the 

second period, that is: 

𝐶2 = 𝑟𝑐 𝑊𝑐       (4) 

In the first period, the parent allocates the child’s time between schooling 𝑆𝑐 , work 

activities 𝐿𝑐 , and the remaining to leisure. 

The optimization problem is therefore the following: 

𝑀𝑎𝑥 𝑈 = 𝑈1(𝐶1 ) + 𝑈2(𝐶2, 𝑊𝑐) 
𝑆𝑐 , 𝐿𝑐      

 subject to:   𝐶1 = 𝑌𝑝 + 𝑌𝑐 (𝐿𝑐 ) − 𝑃𝑠 𝑆𝑐  

 𝐶2 = 𝑟𝑐 𝑊𝑐 (𝑆𝑐 , 𝐿𝑐) 

Also given the time constraint for the child:  𝑆𝑐 + 𝐿𝑐 + 𝑙𝑒𝑖𝑠𝑢𝑟𝑒𝑐 = 𝑇𝑐  

 

Substituting for 𝐶1 and 𝐶2 C2 in equation (1): 

𝑀𝑎𝑥 𝐿 = 𝑈1(𝑌𝑝 + 𝑌𝑐 (𝐿𝑐 ) − 𝑃𝑠 𝑆𝑐 ) + 𝑈2(𝑟𝑐 𝑊𝑐 (𝑆𝑐 , 𝐿𝑐), 𝑊𝑐 (𝑆𝑐 , 𝐿𝑐)) 

The first order conditions for child schooling can be written as: 

𝜕𝑈2

𝜕𝐶2
𝑟𝑐 

𝜕𝑊𝑐

𝜕𝑆𝑐
+

𝜕𝑈2

𝜕𝑊𝑐
 (

𝜕𝑊𝑐

𝜕𝑆𝑐
+

𝜕𝑊𝑐

𝜕𝐿𝑐

𝜕𝐿𝑐

𝜕𝑆𝑐
) =

𝜕𝑈1

𝜕𝐶1
(𝑃𝑠 −

𝜕𝑌𝑐

𝜕𝐿𝑐
 
𝜕𝐿𝑐

𝜕𝑆𝑐
) +  

𝜕𝑈2

𝜕𝐶2
𝑟𝑐 (−

𝜕𝑊𝑐

𝜕𝐿𝑐
 
𝜕𝐿𝑐

𝜕𝑆𝑐
) 

 

The parent invests in the child’s schooling until the marginal benefit equals marginal 

cost. The marginal benefit of schooling depends on transfers from the child’s marginal 

returns to schooling and on the direct effect of the child additional wealth on parental 

utility. 

Marginal costs of schooling include the reduction in current consumption, involving 

both direct costs 𝑃𝑠  and opportunity costs of child schooling in terms of time in 

productive activities (i.e., 
𝜕𝐿𝑐

𝜕𝑆𝑐
< 0), reducing household income. The direct costs of 

schooling are monetary expenses for books, uniforms, transportation, and tuition, net 

of any subsidies received. Similarly, the reduction in child labor in the first period also 
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translates into lower accumulated experiential skills, reducing second period wealth 

and future transfers from the child. 

The model explains that the decision of child schooling depends positively on the 

remittance rate 𝑟𝑐 and marginal returns to schooling 
𝜕𝑊𝑐

𝜕𝑆𝑐
, but negatively on the direct 

cost of schooling 𝑃𝑠 and the indirect cost of schooling through 
𝜕𝐿𝑐

𝜕𝑆𝑐
. In particular, in 

rural areas, time spent at school may be at the expense of housework, or other income 

generating activities. In Benin, there are reasons to believe that 𝑤𝑐 is not zero. Among 

all children working, 64.5% are occupied in the agricultural sector. This proportion is 

even higher in the primary-school aged group as 70.2% of the 5-11 year-old children 

are active in the agricultural sector (BIT & INSAE, 2009). Most working children, 

girls and boys alike, are unpaid family workers (82.8%) who contribute directly to the 

family production. Within the primary-school age workers (5-11 year-old), 90.8% are 

unpaid family workers. 

This model is consistent with the poverty explanation put forward by Pearsons and 

Goldin (1989) that large direct and indirect costs of schooling might keep more 

children out of school. According to field surveys conducted by the Observatory of 

Social Change in 2011, in Benin, the primary reason why households were dropping 

their children out of school was their poverty status and their inability to pay school-

related fees.  

A free tuition policy lowers the direct price of schooling 𝑃𝑠, potentially allowing for 

more children to access education. However, if the share of tuition fees in the direct 

cost of schooling is not large enough, the impact of the free tuition on enrollment may 

be negligible.  

 

2.2 An Education Production Function: Municipality Performance Model 

Let 𝐴𝑖𝑡 be a measure of achievement for municipality 𝑖 in period 𝑡. The municipality 

performance is conceived as a production process in which inputs are combined with 

students’ characteristics and socio-economic conditions to produce an educational 

outcome 𝐴𝑖𝑡 even if schools are expected to produce a variety of attitudes and skills. 

The outcome can be related to the quantity of education (enrollment rate or completion 

rate for example) or the quality of education (passing rate at the national primary 

school completion exam, the CEP6.) 

                                                           
6 Ian Gordon and Vassilis Monastiriotis (2006) have used a similar measure for a spatial analysis of 

English secondary school public examination results. 
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Hanushek (1979) identified six types of inputs: 

(a) individual pupil endowments (potential intelligence, motivation etc.); 

(b) family inputs (time, money, aspirations, human/social capital and strategies); 

(c) interaction of pupils or parents with peers in the community; 

(d) interaction of pupils with peers in school/class; 

(e) teacher quality; 

(f) school management and other school resources. 

For this analysis the inputs are regrouped in three categories: Students characteristics 

𝐶𝑖𝑡 mainly (a), Family and Community characteristics at the municipality level 𝑀𝑖𝑡 

(made of b, c, d, and possibly e), and School characteristics 𝐸𝑖𝑡 (including e and f). 

The production function is given by:  

𝐴𝑖𝑡 =  𝐴(𝐶𝑖𝑡, 𝑀𝑖𝑡, 𝐸𝑖𝑡, 𝑢𝑖𝑡) 

where 𝑢𝑖𝑡 is an error term.  

In the literature, student background measures appear to be highly related to 

educational achievement. Student background includes the variables representing the 

student's ability and the initial level of achievement.  

The variables measuring the school environment 𝐸𝑖𝑡 would typically include the 

amount and quality of teaching services, the physical facilities of the school, and the 

length of time that the student is exposed to the inputs. Among school characteristics, 

the most consistent relations in the literature are found between teacher verbal 

aptitudes and academic achievement (Hanushek et al. 1972; Bowles and Levin 1968). 

Other possible inputs related to school environment are the amount of homework, 

average time spent in guidance and the days in session. However, due to data limitation 

only teacher characteristics and school facilities (numbers of potential seats, number 

of students seated, number of manual per pupil, etc.) are considered here.  

The quality of teacher in terms of degree received, experience, gender, number of 

absences, quality of college attended by teacher, have been analyzed in the literature. 

In this study, I consider the number of teachers in the municipality that are qualified. 

In Benin, a qualified primary school teacher is any holder of diploma from an 

Education School (Ecole Normale) or a school known for training teachers. 

The variables 𝑀𝑖𝑡 representing the family and community influences on achievement 

are socio-demographic characteristics such as parental education, income, and family 

size. Summers and Wolfe (1977) argue that educated parents are likely to complement 

the efforts of the school as well as provide additional reading materials, while parents 

who cannot read or write cannot help their children. Other studies have included in 
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socio economic characteristics the poverty level and crime rates as determinants of 

student achievement. 

 

3. Empirical Strategy 

To estimate the effect of the policy, an ideal dataset would include information on a 

control and a treatment groups before and after the program implementation. However, 

with a nationwide FPE program like this one, such a control group does not usually 

exist. The existing literature has often used pre-existence differences in the population 

as source of variation to identify the policy impact (e.g. Katherine et al. 2010, and 

Lucas 2012).  

In Benin, there are pre-FPE differences in educational outcomes across municipality, 

gender, region, and wealth status. Following an idea similar to Deininger (2003) and 

Lucas and Mbiti (2012), I use the heterogeneity provided by these disparities, in 

interaction with the starting date of the policy in 2006 to identify the effects of FPE in 

a difference-in-differences approach. The policy affects Municipalities differently 

depending on how large their dropout rate was or how close to 100% their net 

enrollment rate was. The assumption is that municipality that are lagging behind will 

likely experience a larger increase in their enrollments and primary completion rate 

compared to Municipality that are close to full enrollment or that have limited dropout. 

I created a measure of intensity that is zero before 2006, the policy starting date and 

that is equal to the number of students that would have drop out of school each year 

without free education, as a percentage of the number of students currently in the last 

grade of primary school (CM2).7 This measure captures the retention effect of the 

policy and is suitable for evaluating the short-run effects.  

To evaluate the effect of FPE, I use a baseline difference-in-differences approach. More 

specifically the model specified is: 

𝑦
𝑖𝑡

=  𝛽0 + 𝛽1𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 + 𝛽2𝐷𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛 + 𝛽3𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 × 𝐷𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛 + 𝛿𝑗 + 휀𝑖𝑡   (1) 

where 𝑦𝑖𝑡 is the outcome (number of final grade students, log-odds of passing rates) in 

district 𝑖 in year 𝑡, 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡 the intensity of the program; 𝛿𝑖 is the municipality fixed 

effects for all but one district. 𝐷𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛 is a dimension of  enrollment disparity 

inkling gender, socioeconomic status, and geographical region. 

 

                                                           
7 For more details about this intensity calculation, see Lucas and Mbiti, 2012. 
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3.1 Effect on Enrollment and its Determinants 

I estimate a variation of equation (1) at the municipality-year level to examine the 

impact of the policy on the number of students who achieve the final grade, new school 

constructions, and teacher employment, separating the effects by type of schools 

(public and private) to study whether the policy lead to a sorting across public vs 

private schools. 

By analyzing the impact of the policy on socio-economic characteristics (parent’s 

wealth status or education) of the student enrolled in schools and by controlling for 

additional dimensions, I investigate changes in the determinants of child enrollment 

probability after the policy.   

To analyze enrollment probability from individual level data I estimate a simple logit 

model similar to equation (1). Standard errors in this case are clustered at the district 

level. (Bertrand, Duflo, and Mullainathan, 2004). 

3.2 Effects on Student Achievement  

There are concerns that FPE could alter the distribution of passing rates at the national 

primary completion exam (CEP) because of changes in the composition of students 

who took the exam or in the quantity and quality of educational inputs (Lucas and 

Mbiti, 2012).  

I analyze the impact of the FPE policy on the passing rates at the CEP using a 

difference-in-differences approach. Since the intensity measure is continuous, I 

consider departments with an intensity above the average to be “treated” and those 

with an intensity at or below the average to be “untreated.”  By interacting this 

treatment dummy with the year dummy of the policy implementation the policy impact 

on student achievement is identified.  

𝑦
𝑖𝑡

=  𝛽0 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝑒𝑑 + 𝛽2𝑃𝑜𝑠𝑡 + 𝛽3𝑇𝑟𝑒𝑎𝑡𝑒𝑑 × 𝑃𝑜𝑠𝑡 + 𝛿𝑗 + 휀𝑖𝑡   (2) 

The coefficient of interest is 𝛽3 which identify the differential impat of the policy on 

the treated.  

The data available does not allow to estimate a separate impact of policy on 

achievement by type of schools. Therefore, the estimation is for both public and 

private schools at the municipality level. 

In practice, the educational outcome of interest here denotes whether a student has 

passed the national primary exit exam CEP. This binary variable measured for each 

student is aggregated at the municipality as a percentage. With these grouped data, I 

specify the log-odds model for the Data Generating Process of 𝑦𝑖𝑡  as: 
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𝑙𝑜𝑔(𝑜𝑑𝑑𝑠𝑖𝑡) =  𝛽0 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝑒𝑑 + 𝛽2𝑃𝑜𝑠𝑡 + 𝛽3𝑇𝑟𝑒𝑎𝑡𝑒𝑑 × 𝑃𝑜𝑠𝑡 + 𝛿𝑗 + 휀𝑖𝑡,    (3) 

in which 𝑙𝑛(𝑜𝑑𝑑𝑠𝑖𝑡) =  𝑙𝑛 (
𝑝𝑖|𝑋𝑖

1−𝑝𝑖|𝑋𝑖
), 𝑝𝑖 is the observed passing rate in the i-th 

municipality. 

The log-odds equation is similar to the “logit” equation since the logit is defined as the 

natural log of the odds 

𝑙𝑜𝑔𝑖𝑡(𝑝𝑖) = 𝑙𝑛(𝑂𝑑𝑑𝑠) = 𝑙𝑛 (
𝑝𝑖|𝑋𝑖

1 − 𝑝𝑖|𝑋𝑖
) 

A logistic regression is therefore an ordinary regression using the logit as the response 

variable. The log-odds model can be consistently estimated as an OLS regression if 

the data is available on groups of individuals, for example at the municipality level. 

In the log-odds model, the probability 𝜋𝑖 is obtained by solving the following equation 

in 𝜋𝑖: 

 𝑙𝑛 (
𝜋𝑖

1 − 𝜋𝑖
) = 𝛽0 + 𝛽1𝑋𝑖 

So that 𝜋𝑖 =  
exp (𝛽0+𝛽1𝑋𝑖)

1+𝑒xp (𝛽0+𝛽1𝑋𝑖)
=

1

1+𝑒xp (−𝛽0−𝛽1𝑋𝑖)
 

The derivative of the probability with respect to 𝑋𝑖 varies with both 𝛽1 and 𝑋𝑖. The 

interpretation is often done for the mean value of 𝑋𝑖. 

The transformation from probability to odds is a monotonic transformation, meaning 

the odds increase as the probability increases or vice versa. The transformation from 

odds to log of odds is the log transformation, so the greater the odds, the greater the 

log of odds and vice versa. 

 

4. Data  

4.1  Municipality Level Data 

The first data come from the education statistical yearbook compiled by the Ministry 

in charge of Primary Education using administrative sources. The yearly series are 

available at the municipality level (77) and at the Department level (12) from 2004 

through 2011.  

The educational variable include Gross and Net Enrolment rate, Student to teacher 

ratio,  and by grade level, the number of students, class size, percentage of students 
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seated, percentage of school building in durable materials, percentage of approved 

students, drop-out rate, repetition rate by grade level. 

Demographic characteristics of municipalities are estimated from the Demographic 

and Health Survey (DHS) in 2006, and 20118. The DHS is a stratified and nationally 

representative survey of households that is designed to provide information on 

education, nutrition, child and adult mortality, fertility, maternal and child health, and 

knowledge of HIV-AIDS. 

Other studies have made use of DHS data to analyze education policies. For example, 

Jane Arnold Lincove (2009) for example used DHS data to analyze the determinants 

of schooling for boys and girls in Nigeria under a policy of free primary education. 

Grogan (2009) has used DHS data along with EDdata to assess the relationship 

between universal primary education and school entry in Uganda. 

Since the education statistical yearbooks provides exhaustive information for each 

municipality at the starting of the policy in 2006, I follow Lucas and Mbiti (2012) to 

construct a program intensity measure reflecting the maximum potential response to 

the program across municipality and over time. For each municipality-year, the 

intensity measure captures the percentage increase in the number of primary school 

graduates (Students in final grades of primary school, CM2), assuming that FPE would 

eliminate all future drop out. The intensity is set to 0 in all districts before 2006 since 

the policy was not implemented by then. For example since the policy was 

implemented at the start of the academic year 2006-2007, students who may have 

dropped out of school during the transition from grade 5 to grade 6 (CM1 to CM2), 

due to fee payment, could now be kept in school and complete grade 6, thanks to FPE. 

Therefore, the intensity in each municipality in 2007 is the number of students who 

completed grade 5 (CM1) but dropped out between grades 5 and 6 pre-FPE, divided 

by the 5th grade cohort. To compute the intensity for the 2007, an attrition rate of 0 is 

imposed for the transition from the end of grade 1 up to grade 6. The intensity measure 

for the 2007 cohort is calculated as the number of individuals who drop out from grade 

5 divided by the number who were in grade 6. We repeat this procedure to calculate 

municipality-year specific program intensity measures for all years in data (2007-

2011). Table A1 contains the calculated intensity measures for each municipality-year. 

                                                           
8 In Benin, the DHS 2006 and 2011 were coupled with the EMICOV, a survey on household living 

standards that provide additional information to access household economic conditions. 
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For the achievement analysis, I use the CEP passing rate at the municipality level to 

test for differential effect of FPE conditional on pre-FPE municipality ranking (i.e., 

the 2006 quartile of the municipality). 

4.2 Individual Level Data 

The second data used to provide a micro level analysis of the impact of the policy 

come from two nationally representative household surveys: the 2006 and 2011 

Demographic and Health Surveys. For the first one, the field data collections was done 

between August 3 and November 18, 2006, and for the data were collected between 

December 2011 and March 31, 2012.  

The data is used to calculate the attendance rates for girls and boys by quintile of the 

per capita expenditure distribution in 2006 and 2011. The sample is further split by 

age group to account for the exposure to the policy. 

The household data was linked to the education data at the municipality level data to 

estimate the effects of the policy on the determinants of individual enrollment.  

Table 1a and b show some summary statistics and attendance rates for girls and boys 

by wealth quintile. The quintiles are based on an asset index derived from a principal-

components analysis of asset ownership indicators (Filmer and Pritchett, 2001). The 

differences between poor and rich have largely narrowed between 2006 and 2011, 

suggesting a significant effect of free tuition on the poor. Based on the sample, the 

2006 attendance rate in the bottom quintile was only about 39% compared to 84% for 

the top quintile, a difference of 45 points. By 2011, differences in attendance had 

narrowed: primary attendance has increased to 52% for the bottom quintile, but 

significantly closer to from the 81% achieved by the top quintile, just by 29 points. 

The catchup has been more visible for girls; the poorest quintile girls’ attendance went 

from 32% to 44% while the richest shows no increase in girls’ attendance. 

 

5. The effect of the Policy on Access and Achievement 

5.1 Primary School Completion and Sorting across Schools 

Table 1b suggests a positive impact of FPE on student access. Overall, the total number 

of schools and test takers increased after FPE was introduced in 2006. Figure 1 shows 

the total number of students enrolled in primary schools by year in the country. The 

dashed line, depicting the linear trend based on the 2001-2006 data, suggest that the 

number of students post-FPE exceeds the number predicted by the pre-FPE trend. 
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However the number of students who complete the last grade in primary schools shows 

more variation over time. The proportion of students in private schools has increased 

from 6% pre-FPE to 14% post-FPE, and a similar trend is observed for the proportion 

of private schools (from 8% to 16%). The number of students per schools is stable 

(237 to 236) for public schools but shows an important increase (172 to 204) in private 

schools. 

Table 2 summarizes the estimates of equation (1). In panel A, the number of students 

completing primary school increased more in districts that were more intensely treated 

by the program. The coefficient on the intensity measure is 667 indicating an increase 

of 667 students per additional unit of intensity. The average value of our intensity 

measure post-FPE is approximately 0.42, indicating a 42 percent potential increase in 

the number of final grade students. At this average intensity, the number of students 

completing primary school in the average municipality is expected to increase by 280 

students, with 227 more in public schools and 53 more students in private schools. 

Those changes are all statistically different from zero. I also estimate a logit version 

of equation (1) in a repeated cross-section regression in columns 4 and 5 using the 

final completion status of child and her enrollment status as dependent variables. The 

sample data is from the 2006 and 2011 DHS surveys. These results show that the 

probability of enrolling in primary school increased by 19 percent in 2011 while the 

probability of completing primary school by 33%, suggesting a large retention effect 

of the FPE. 

The number of female students induced to complete primary schools is larger than the 

number of male students in public schools but not in private schools (Table 1, panel 

B). At this average intensity, 395 of the additional 667 students completing primary 

school in the average municipality are female, compared to only 121 males, 

attenuating the gender gap in enrollment. 

Using the same data, I also evaluate changes in the observable characteristics of 

students to analyze how determinants of enrollment and primary school completion 

have evolved after the policy. The data does not contain income measures. I also used 

parental education of primary school children as an alternative measure of student 

SES9. The results are summarized in table 3.  

                                                           
9 INSAE (2006) has documented a strong relationship between the household expenditure and the 

literacy rate in Benin. 
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I estimate equation (1) as a linear model with a parental educational attainment (years 

of schooling) as the dependent variable and a primary school student as the unit of 

observation. The coefficient 𝛽1 indicates the FPE-induced changes in the 

socioeconomic status of students in each school type. According to the results in table 

3 the parental education of students declined in municipalities with higher intensity 

suggesting that FPE allowed more students with less-educated parents to remain 

enrolled in and complete primary school.10 

Parents that are better off and concerned with negative peer effects might afford to 

take their children from the public school system for private schools in municipalities. 

Lucas and Mbiti (2012) find evidence of such a “rich flight” from public schools to 

private schools as a result of the FPE program. I explore such a possibility, using 

municipality household expenditures available from the EMICOV surveys reports for 

2006 and 2011 (INSAE, 2009 & 2012). I create a binary variable considering a 

municipality “rich” if its expenditures per capita are larger than the national average. 

I follow a similar approach with the available municipality-specific Gini coefficients 

to identify “high inequality” municipalities. Finally, I used the density of the 

population from the 2002 and 2011 population census to identify 20 dense 

municipalities. Variations of equation (1) are estimated for each of these dimensions 

in a triple difference specification and the results are in table 4. 

Columns 1 and 2 show estimates that are larger in high inequality municipalities, but 

these differences are not statistically different from zero. More direct measures of 

wealth and density in columns 3 through 6 are consistent with the “rich flight” 

hypothesis in Benin since the FPE led to a significant increase in enrollment for private 

schools in the 21 “rich” and the 20 dense municipalities. A more striking finding is 

that the demand for public schools has significantly decreases in denser municipalities, 

suggesting that less dense municipalities, with more rural areas, benefited more from 

the FPE policy with larger increase in demand for public schools. This finding 

confirms the hypothesis that the potential for students sorting across schools could be 

greater where there is a larger density of schools (Lucas and Mbiti, 2012). Similarly, 

less rich municipalities experience an increase in demand for public schools but the 

coefficient is not significantly different from zero.  

 

                                                           
10 From the DHS data, I do not know in 2011 whether a student is enrolled in public vs. private school. 

Therefore I could not analyze the differential change in student’s characteristics. 
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5.2  Changes in School Market  

The increased enrollment due to FPE should in principle be met by an increase in the 

number of schools or an extension of the capacities of existing schools. For example, 

more than 20,645 teachers were recruited for primary schools (19,992 short-term 

contracts and 622 tenured civil servants) between 2006 and 2010 (Observatoire du 

Changement Social, 2012). 

Between 2005 and 2011, some 2,780 new schools were constructed. This represented 

more than one school per 300 children aged 5 to 14 in 2005.11 The program of new 

schools building did not explicitly use a specific school characteristic as a repartition 

criteria. However, table 5 suggests that the allocation of additional public schools was 

proportional to the number of students who would not find a seat if each bench were 

to seat only two students (the norm). The table shows the regression of the logarithm 

of the number of additional schools constructed between 2006 and 2011 in each 

municipality on the logarithm of the non-enrollment rate, the logarithm of the 

population, the number of children, and the logarithm of the number of unseated 

students. It appears that an implicit allocation rule of new school construction in each 

municipality was the number of children not seated in 2005. Therefore, it seems like 

the policy tends to emphasize educational inputs rather than the net enrolment outcome 

directly.  

To determine whether these additional inputs are installed in municipality with the 

greatest FPE intensity, I estimate equation (1) using municipality level data on the 

number of newly opened schools, and the student-teacher ratio as the dependent 

variable. As with the initial specification, the regressions include municipality fixed 

effects and are summarized in table 6 and 7. The estimates in table 6 show that the 

total school construction (both private and public) was highly correlated to 

contemporaneous and lagged FPE intensity. However, a separate analysis for private 

school or public school construction in column 3 through 5 show a larger increase for 

public schools but neither coefficient is significant. This suggests that factors not 

directly related to the FPE policy may be driving the construction.  

Table 7 explore the potential expansion of existing schools through addition of 

teachers and classroom. In column 1, the results suggest that the repartition of total 

number of primary school teachers were based on the FPE intensity. However, 

municipalities with higher intensity experienced a decrease in the number of qualified 

teachers (column 2) who are usually civil servants (column 3). Most of the increase 

comes from short-term contractual teachers and other types of teachers (column 6). 

The number of community teachers decreased (column 5), as between 2006 and 2011 

                                                           
11 Author’s calculation using Education statistics yearbooks and INSAE’s population predictions 
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most of the previous community teachers were recruited by the Government who 

offered them capacity building training.    

The results in table 7- column 7 suggest that the overall impact of these changes was 

due to a decrease of student to teacher ratio in higher intensity municipalities. In a 

municipality with average intensity that is a reduction of the student to teacher ratio 

by 8 students. 

 

5.3  Achievement 

Figure 2 shows the average passing rate at the CEP exam from 2005 to 2011. The 

average rate has generally been decreasing until 2011. 

To evaluate the possibility of a tradeoff between broad access and quality of learning, 

I analyze changes in the national exit exam (CEPE) data across municipalities.12 Lucas 

and Mbiti (2012) argue that estimating equation (1) with the log-odds of passing rate 

as the dependent variable would not allow one to separate changes due to a 

deterioration in inputs (e.g., peer effects, crowding, or teacher quality) or an altered 

composition of students (e.g. lower achieving students taking the CEP).  

I start by estimating equation (3) in a difference-in-difference approach municipality 

fixed effects. Then, I use a variation of equation (1) in an attempt to identify possible 

effect related to changes in composition of test takers. 

The data lacks any measure of students’ ability. To control for students’ background, 

I condition the regression on the initial ranking of the municipalities based on the 

passing. Since there are 77 municipalities, I consider four quartile categories to ensure 

sizeable yearly samples in each regression: bottom 25 percent, lower middle 25 

percent, upper middle 25 percent, and top 25 percent.  

The passing rates are only available at the aggregated level for both private and public 

school students. As a control for the school environment, I include the student to 

teacher ratio.  

Using equation (3) in a difference-in-differences, I find that the treatment effect on the 

treated on the log-odd of passing rate is slightly negative but not significant. This 

suggests that the general decrease in the passing rate is not related to the intensity of 

                                                           
12 I do not have access to individual scores at the exam. 
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FPE in municipalities. Furthermore, the estimates by quartile category show no 

significant change for any of the sub-groups of municipalities.  

Consistent with equation (3) results, the estimates in table 8b from a variation of 

equation (1) do not show any significant change in the probability of passing the exam 

(Table 8b, column 1). However, the coefficient of the FPE intensity in column 2 is 

positive and statistically different from 0. This suggest that FPE has led to a significant 

an 18% increase13 in the odds of passing the CEP exam in the average bottom 25 

percent municipality of average intensity.  The upper middle 25 percent municipalities 

in column 4 show on the other hand a significant decrease in the odd of passing the 

exam.  

The achievement gap between the bottom 25 percent municipalities and the others is 

narrowing as a result of the FPE policy. This situation could evolve either because of 

changing student composition (with higher achieving students taking the CEP) or 

better school input (e.g. lower student-to-teacher ratio). The estimates in table 8b 

control for student-to-teacher ratio. Moreover, a simple mean test of the student-to-

teacher ratio show a deterioration of an average of 3 additional students per teacher in 

the bottom 25 percent municipalities versus the others.14    

In all, these results lend support to the hypothesis of changing student composition in 

the bottom 25 percent group. It is therefore likely that those municipalities that were 

lagging behind have now been able to retain better achieving students who would have 

dropped out of school without the FPE program.  

The achievement results suggest that there is welfare improvement as traditionally 

disadvantaged group experience a catchup becoming better off in terms of education 

access, without any significant deterioration in achievement as measured by the 

success at the CEP exam. Moreover, the policy potentially help low performing 

municipalities to narrow the achievement gap through the retention of better achieving 

students who would have dropped out of the education system otherwise. 

 

                                                           
13 The average intensity over the period for the bottom 25 percent is 0.257 leading to an increase of the 

odds by Exp(0.257*0.833)= 0.178 
14 In fact the upper middle group have on average a lower student-to-teacher ratio compared to the other 

group.  
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Conclusion 

In 2006, Benin implemented a free primary education (FPE) policy by eliminating 

parent-paid fees in all public schools. The analysis of municipality and household level 

data suggests a positive effect of the FPE on enrollment especially for the poor, the 

girls, and rural areas. However, the country is still away from the 100% universal 

primary goal.  

The policy significantly reduced the influence of parental education and household 

expenditures on the probability of enrolment between 2006 and 2011, lending support 

to the poverty explanation of non-enrollment. School capacity increased following the 

government program of primary school construction. 

In terms of quality, the large effect of FPE has only limited effect on student’s learning. 

Because of the Government investment in teacher recruitment and training, the student 

teacher ratio has improved post FPE. Even though the quality of the teacher has 

decreased, there is some evidence that the presence of the teacher in the classroom, no 

matter what they do there, makes for some improvement in pupil achievement (Nabi, 

1995). In a difference-in-difference analysis of the passing rate the national primary 

school completion exam (CEP), I found no evidence of decrease in achievement due 

to FPE in the short term.  

Overall, the elimination of school fees has led to a significantly higher primary school 

completion with no significant reduction in the probability of passing the CEP exam. 

More interestingly, I hypothesize and find some support that FPE have allowed 

previously low performing municipalities to retain better achieving students in the 

education system, thereby narrowing the achievement gap. 

More data availability will allow one to fully evaluate the impact of the policy when 

students who attend primary school entirely under the FPE policy start graduating 

(from 2012 on). The effects discussed in this paper assess mostly the retention effect 

of the policy on student who entered the school system in between 2002 and 2006, five 

year before the policy. 

If making schooling more affordable and available is enough to close the education 

disparities and retain better achieving students in the system with potentially positive 

peer effects, then Benin experience may have important policy implications for other 

developing countries who are implementing similar policies. 
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6. Robustness 

Between 2006 and 2011, other programs have also been implemented could have 

potentially driven the results through a correlation with the intensity measure. For 

example the Government has launched in 2006 the national funds for microfinance 

and distributed micro-credit to household in needs. The funds were primary directed 

to women in poor communities in an attempt to alleviate poverty. If municipalities 

with high FPE intensity also received larger funds, then our estimates may 

overestimate the enrollment impact and underestimate the adverse achievement effect 

of FPE. To examine this, I follow Lucas and Mbiti (2012) and include an interaction 

between the proportion of households that are under the poverty line from the 2006 

EMICOV, with post policy or year dummies as additional regressors.  

Columns 3 and 4 of Table 8 and column 2 of Table 9 show that our results are robust 

to the inclusion of the poverty-time interactions, suggesting that our results are not 

driven by other contemporaneous anti-poverty programs. 

It also possible that municipalities could have different growth rates which would bias 

the results. In columns 7 and 8 of Table 8 and column 4 of Table 9, we include the size 

of the 11-year-old cohort based on the size of the relevant age group in the 2002 

census, and find estimates similar to the baseline. 

Since our intensity measure is derived from municipality-level dropout rates, a 

possible concern is that districts with lower-quality schools had higher dropout rates 

and therefore would have higher intensit y jt . As a result, we could overestimate the 

negative impact of the FPE on achievement. To address this concern, we use the 

average municipality-level pre-FPE passing rate as a measure of initial municipality-

level school quality. We interact this quality measure with year dummies and include 

them as controls in our regressions. Assuming that the pre-FPE passing rate is a good 

measure of quality, this interaction allows districts of different initial school quality to 

have different trajectories. We find that our results are robust to the inclusion of these 

controls, suggesting that differences in initial school quality do not drive our results 

(columns 3 and 4 of Table 10 and column 5 of Table 9). In a district with low quality 

schools, KCPE scores might not reflect the quality of instruction because students 

might not start school. As an alternative measure of quality, from the 2002 census, we 

calculate the percentage of 16–18-year-olds in a district that did not complete grade 1 

and interact this with year dummy variables. Columns 5 and 6 of Table 10 and column 

6 of Table 9 show that our results are robust to the inclusion of these controls. 
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Finally, in columns 7 and 8 of Table 11 and column 8 of Table 9, we examine the impact of 

a fake intervention in 2002, when no actual intervention took place, and replicate our 

analysis using data from 2001 to 2003 only. We find no impact of the fake program on the 

number of students, and our difference-in-differences estimates find positive impact of the 

program on test scores, suggesting that our results are not spurious. 
  

  



24 

 

REFERENCES 
 

Akyeampong Kwame, Revisiting Free Compulsory Universal Basic Education 

(FCUBE) in Ghana, Comparative Education 2009 Vol. 45, No.2 

Amin, Sajeda, and S. Chandrasekhar. "Looking Beyond Universal Primary Education: 

Gender differences in time use among children in rural Bangladesh." Asian 

Population Studies 8, no. 1 (2012): 23-38. 

Aturupane, Harsha, Paul Glewwe, and Suzanne Wisniewski. "The impact of school 

quality, socioeconomic factors, and child health on students’ academic 

performance: evidence from Sri Lankan primary schools." Education 

Economics21, no. 1 (2013): 2-37. 

Azarnert, Leonid V. "Free education, fertility and human capital 

accumulation."Journal of Population Economics 23, no. 2 (2010): 449-468  

Bertrand, M. "E. Duflo et S. Mullainathan (2004)." How much should we trust 

Differences-in-Differences Estimates: 249-275. 

Becker, Gary S. "A Theory of the Allocation of Time." Economic journal 75.299 

(1965): 493-517. 

Bowles, Samuel, and Nelson, Valerie. "The 'Inheritance of IQ and the 

Intergenerational Reproduction of Economic Inequality." Review of Economics 

and Statistics 56 (Feb. 1974): 39-51 

Brossard, M. Cibler les écoles primaires les plus défavorisées au Benin. Propositions. 

Pôle de Dakar's Working Paper,(www. poledakar. org), 2003. 

David Odushina et Moussiliou Moustapha, Ecole et décentralisation: le cas du Benin, 

UNESCO, 2005 

Deb, Partha, and Furio C. Rosati. "Determinants of child labour and school attendance: 

the role of household unobservables." Understanding Children's Work (UCW) 

Working Paper (2002).  

Deolalikar, Anil B. The Determinants of Primary School Enrollment and Household 

Schooling Expenditures in Kenya: Do they Vary by Income?. Seattle Population 

Research Center, 1997. 

Deininger, Klaus. "Does cost of schooling affect enrollment by the poor? Universal 

primary education in Uganda." Economics of Education review 22, no. 3 (2003): 

291-305.Elias & Rey, 2011, Educational Performance and Spatial Convergence 

in Peru. Région et Développement n° 33-2011.  



25 

Elias, Maribel, and J. Sergio. "Educational Performance and Spatial Convergence in 

Peru." New Perspectives on Regional Development 33 (2011): 107. 

Evans, David, Michael Kremer, and Mũthoni Ngatia. "The Impact of Distributing 

School Uniforms on Children‟ s Education in Kenya." (2009) 

Glick, Peter. "What policies will reduce gender schooling gaps in developing 

countries: Evidence and interpretation." World Development 36, no. 9 (2008): 

1623-1646. 

Gordon, Ian, and Vassilis Monastiriotis. "Education, location, education: a spatial 

analysis of English secondary school public examination results." Urban 

Studies 44, no. 7 (2007): 1203-1228. 

Grogan, Louise. "Universal primary education and school entry in Uganda."Journal 

of African Economies 18.2 (2009): 183-211. 

Gyimah-Brempong, K., & Gyapong, A. O. (1991). Characteristics of education 

production functions: An application of canonical regression analysis. Economics 

of Education Review, 10(1), 7-17. 

Hanushek, Eric, and Kain, John F. "On the Value of Equality of Educational 

Oportunity as a Guide to Public Policy." In F. Mosteler and D. D. Moynihan, eds., 

On Equality of Educational Opportunity. New York: Random House, 1972, p 16-

145. 

Ilon, Lynn, and Peter Moock. "School attributes, household characteristics, and 

demand for schooling: a case study of rural Peru." International Review of 

Education 37.4 (1991): 429-451. 

INSAE, Institut National de de la Statistique et de l’Analyse Economique. "Enquête 

nationale sur le travail des enfants au Bénin en 2008". Rapport final (2009).  

Jensen, Peter, and Helena Skyt Nielsen. "Child labour or school attendance? Evidence 

from Zambia." Journal of Population Economics 10, no. 4 (1997): 407-424. 

Baicker, Katherine, David Cutler, and Zirui Song. "Workplace wellness programs can 

generate savings." Health affairs (2010): 10-1377. 

Kattan, Raja Bentaouet, and Burnett, Nicholas. "User Fees in Primary 

Education." World Bank Education Advisory Service (2004). 

Kuepie, Mathias, Christophe J. Nordman, and François Roubaud. "Education and 

earnings in urban West Africa." Journal of Comparative Economics 37.3 (2009): 

491-515. 

Lincove, Jane Arnold. "Determinants of schooling for boys and girls in Nigeria under 

a policy of free primary education." Economics of Education Review 28.4 (2009): 

474-484. 



26 

Liu, Chengfang, Hongmei Yi, Linxiu Zhang, Renfu Luo, Yaojiang Shi, James Chu, 

and Scott Rozelle. "The effect of early commitment of financial aid on 

matriculation to senior high school among poor junior high students in rural 

China." Rural Education Action Project, working paper (2012). 

Ludger Woessmann (2003) European “education production functions”: what makes 

a difference for student achievement in Europe? European Commission Economic 

Papers N° 190 September 2003 

Lucas, Adrienne M., and Isaac M. Mbiti. "Access, sorting, and achievement: the short-

run effects of free primary education in Kenya." American Economic Journal: 

Applied Economics 4, no. 4 (2012): 226-253. 

Maurice Garnier and Pierre A. Gbénou (2011) Evaluation de la mise en oeuvre du 

paquet éducatif essentiel pour l’accélération de la scolarisation des filles, 

UNICEF-MEMP-DANIDA, Mars 2011. 

Miguel, Edward, and Michael Kremer. "Worms: identifying impacts on education and 

health in the presence of treatment externalities." Econometrica 72, no. 1 (2004): 

159-217. 

Mincer, Jacob A. "Schooling, experience, and earnings." NBER Books (1974). 

Ministere de l’Education Nationale, Revue du secteur de l’education du 27 au 30 avril 

2009, Aide-Mémoire. 

Nabi, S R The Impact of an Educational Innovation on Students' Performance, 

Classroom Practice and Teachers' Behaviours in Chitral, Pakistan. Unpublished 

EdD Thesis, University of Bristol. 1995. 

Motiram, Sripad, and Lars Osberg. "Demand or supply for schooling in rural India?." 

(2012). 

Nishimura, Mikiko, Takashi Yamano, and Yuichi Sasaoka. "Impacts of the universal 

primary education policy on educational attainment and private costs in rural 

Uganda." international Journal of Educational development 28, no. 2 (2008): 

161-175. 

Observatoire du Changement Social. "Impacts de la gratuite de l'enseignement 

maternel et primaire sur la pauvreté, le social et les OMD", Rapport final 2012. 

Parsons, Donald O., and Claudia Goldin. "Parental altruism and self‐interest: Child 

labor among late nineteenth‐century American families." Economic Inquiry27.4 

(1989): 637-659. Gregorio, Jose De, and Jong–Wha Lee. "Education and income 

inequality: new evidence from cross‐country data." Review of Income and 

Wealth 48.3 (2002): 395-416. 



27 

Ravallion, Martin, and Quentin Wodon. "Does child labour displace schooling? 

Evidence on behavioural responses to an enrollment subsidy." The Economic 

Journal 110, no. 462 (2000): 158-175. 

Rey, Sergio J., and Brett D. Montouri. "US regional income convergence: a spatial 

econometric perspective." Regional studies 33, no. 2 (1999): 143-156. 

Summers, Anita A., and Barbara L. Wolfe. "Do schools make a difference?."The 

American Economic Review (1977): 639-652. 

Tansel, A. (1997) Informal Sector Earnings Determination in Turkey, Processed. 

Ankara: Department of Economics, Middle East Technical University. 

Tilak, Jandhyala B G (1996) “Recent Developments and Emerging Trends in Research 

in the Social Sciences in India.” In Consultancy and Research in International 

Education (eds.: Lune Buchert & Kenneth King). Bonn: Deutsche Stiftung fur 

Internationale Entwicklung (DSE) and NORRAG, pp. 105-111. 

Tsang, Mun C., and Somsri Kidchanapanish. "Private resources and the quality of 

primary education in Thailand." International Journal of Educational 

Research17, no. 2 (1992): 179-198. 

Ulrich HOUNKPATIN (2011)  Bilan des campagnes de promotion de la scolarisation 

au Bénin, Les réels défis pour une scolarisation universelle, in Education Tribune 

du 26 Octobre 2011. 

Wantchekon, Leonard, Natalija Novta, and Marko Klašnja. "Education and Human 

Capital Externalities: Evidence from Colonial Benin." Unpublished 

manuscript.[5] (2013). 

Weir, Sharada. "Parental attitudes and demand for schooling in Ethiopia."Journal of 

African Economies 20, no. 1 (2011): 90-110. 

Woessmann, L. (2004, September). European" education Production Functions": 

What Makes a Difference for Student Achievement in Europe?. In Royal 

Economic Society Annual Conference 2004 (No. 93). Royal Economic Society. 

World Bank (2004) has argued that user fees are a major obstacle to universal 

education in developing countries 

World Bank Group, ed. World Development Indicators 2012. World Bank 

Publications, 2012. 
 

  



28 

Appendixes 

 

 
Figure 1: NUMBER OF STUDENTS IN PRIMARY SCHOOLS 

 

 

 

Figure 2: STANDARDIZED CEP PASSING RATE IN BENIN   
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Table 1a: SUMMARY STATISTICS (Household Data) 

  Average by Year 

  2006 2011 Change 

Student Enrolled 0.575 0.615 0.041 

Student in Final Grade 0.046 0.069 0.023 

Students in Treated Municipality 0.447 0.458 0.011 

Female Students 0.459 0.466 0.007 

Students in Rural Area 0.655 0.673 0.018 

Students in Southern Regions 0.327 0.306 -0.021 

Student's Age 9.441 9.475 0.034 

Father's Years of Schooling 2.455 2.651 0.196 

Mother's Years of Schooling 0.886 0.944 0.057 

 

      

Student Enrolled By Quintile All  Boys  Girls 

 2006 2011  2006 2011  2006 2011 

Poorest 0.393 0.521  0.441 0.551  0.318 0.439 

Poorer 0.517 0.658  0.531 0.675  0.473 0.655 

Middle 0.631 0.764  0.641 0.780  0.600 0.765 

Richer 0.747 0.835  0.772 0.879  0.747 0.845 

Richest 0.843 0.807  0.921 0.866  0.898 0.810 

         

 

Source: Author’s calculations from DHS 2006 and 2011 
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Table 1b: SUMMARY STATISTICS (Municipality Data) 

 

  Yearly Average over relevant period 

 
Pre-FPE (2002-2006) 

Post-FPE 
Increase 

(2007-2011) 

Number of schools 5,396 7,321 1,925 

Public 4,983 6,183 1,200 

Private 414 1,139 725 

% Private 7.70% 15.60% 7.90% 

Number of students 1,281,388 1,690,412 409,024 

Public 1,210,061 1,458,380 248,319 

Private 71,327 232,033 160,706 

% Private 5.57% 13.73% 8.16% 

Number of students per school 237 231 -6 

Public 237 236 -1 

Private 172 204 32 

Number of students per municipality 16,641 21,953 5,312 

Public 6,022 18,940 12,918 

Private 926 3,013 2,087 

    

Students in final grade 140,250 185,311 45,061 

Public 121,796 158,699 36,903 

Private 18,454 26,612 8,158 

% Private 13.16% 14.36% 1.20% 

Students  in final grade per school 26.0 25.3 -1 

Public 24.4 25.7 1 

Private 44.6 23.4 -21 

Students  in final grade per 

municipality 
1821.4 2406.6 585 

Public 1581.8 2061.0 479 

Private 239.7 345.6 106 

Student-teacher ratio 54 46 -8 

Municipality CEP Passing Rate  0.676 0.631 -0.045 

Municipality Standardized CEP Rate 1.05 0.81 -0.24 

 

Source: Author calculations from Benin Education Statistical Yearbooks data 
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Table 2 – SORTING ACROSS SCHOOLS, CHANGES IN COHORT SIZES AND 

ENROLLMENT PROBABILITIES 

 

PANEL A 

  Municipality Level Individual Level   

 Final Grade Number of Students    

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

  All Schools 

Public 

Schools Private Schools 

Final grade 

completion Enrollment  

Intensity 666.4*** 539.9*** 126.6*** 0.3286** 0.1932*  

 (63.07) (43.72) (41.01) (.1310) (.1101)  

       

N 770 770 770 56971 56971  

R2 .9422 .9193 .901    

Pseudo R2    .02733 .05202  

Log likelihood    -11887 -37062   

PANEL B 

 Municipality Level Final Grade Number of Students 

  (6) (7) (8) (9) (10) (11) 

 

All Schools 

Males 

All Schools 

Females 

Public Schools 

Males 

Public Schools 

Females 

Private Schools 

Males 

Private Schools 

Females 

Intensity 271.1*** 395.3*** 205.7*** 334.2*** 65.45*** 61.13*** 

 (31.95) (32.27) (23.37) (21.83) (20.44) (20.68) 

       

N 770 770 770 770 770 770 

R2 .9442 .9368 .9197 .9119 .9059 .8948 

 
Notes: Standard errors in parentheses. All regressions include the municipality fixed effects. 

Column 4 and 5: the unit of observation is a child in cross-section logit regression using 

2006 and 2011 DHS surveys. Other columns: the unit of observation is a municipality-year 

in OLS. Columns 4 and 5 includes 2011 dummy with standard deviations clustered at the 

municipality level.   

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 
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Table 3 – CHANGES IN STUDENT CHARACTERISTICS AND CHANGES IN 

DETERMINANTS OF COMPLETION AND ENROLLMENTS 

  

Characteristics of Final 

Grade Students Determinants 

of Final 

Grade 

Completion 

  

Characteristics Enrolled 

Students Determinants 

of Enrollment 

in Primary 

School   

Father's 

education 

Mother's 

educatio

n  

Father's 

education 

Mother's 

education 

Intensity -1.127*** -.07694 .448  -.3802 -.1366 1.269*** 

 (.4203) (.3405) (.3529)  (.2344) (.1379) (.2853)    

2011 Dummy .7547** -.01467 .2562*  .4153** .1583 .1488    

 (.3167) (.3141) (.1456)  (.2) (.1334) (.1028)    

Intensity x female   .1288    -.08062    

   (.09357)    (.06726)    

Intensity x rural   .2334    .1898**  

   (.199)    (.08898)    

Intensity x South   -.2926*    -.03643    

   (.1716)    (.1215)    

Intensity x Age   -.03494**    -.127*** 

   (.0171)    (.02978)    

Intensity x Father’s   -.01013    -.006721    

education   (.01691)    (.01159)    

Intensity x Mother’s   .01467    .05006*** 

education   (.02918)    (.01705)    

        

N 1992 1992 62446   19204 19204 34238    

R2 .2466 .253   .1979 .1845                    

Pseudo-R2   .1713    .07908    

Log Likelihood -5566 -4698 -7312   -52759 -44114 -21621    

Notes: Standard errors in parentheses. All regressions include the municipality fixed effects. 

Column 4 and 5: the unit of observation is a child in cross-section logit regression using 

2006 and 2011 DHS surveys. Other columns: the unit of observation is a municipality-year 

in OLS. Columns 4 and 5 includes dummies for 2011 (post), female, south region, as well as 

age, father education, and mother’s education, with standard deviations clustered at the 

municipality level.   

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 
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Table 4 – STUDENT SORTING INTO PUBLIC VS. PRIVATE SCHOOLS 

Dependent variable: Cohort size 

  

Inequality in per capita 

consumption expenditure   Rich vs. Poor     Density of Population 

 

Public 

Schools Private Schools  

Public 

Schools 

Private 

Schools  

Public 

Schools 

Private 

Schools 

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

Intensity  509.7*** 94.99*  511.1*** 56.83  509.4*** 63.73 

 (53.95) (50.60)  (50.47) (47.09)  (48.39) (45.12) 

High Inequality 469.9*** -80.61       

 (163.20) (153.10)       

Intensity x High Ineq. 87.88 91.97       

 (92.07) (86.35)       

Rich    -196.1 52.33    

    (161.30) (150.50)    

Intensity x Rich    114.9 278.9***    

    (100.90) (94.17)    

Dense       -544.5*** -123 

       (165.10) (153.90) 

Intensity x Dense       164.6 339.3*** 

       (112.40) (104.80) 

N 770 770  770 770  770 770 

R2 0.9194 0.9012   0.9194 0.9023   0.9195 0.9025 

Notes: Standard errors in parentheses. All columns include municipality fixed effects. Columns 1 and 

2: Municipalities with high inequality are those with Gini coefficient of per capita income 

expenditures higher than average. The Gini coefficients are available from EMICOV 2006. Columns 

3 and 4: “Rich” municipalities are those with per capita income expenditures in 2006 higher than 

average. Columns 5 and 6: The 21 “Dense” municipalities are those with population density in 2006 

higher than average (excluding Cotonou) 

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 
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Table 5: REPARTITION OF SCHOOL CONSTRUCTION 

  Log of Additional Schools in 2010 Log of Additional Schools in 2011 

Log Population 6-14 in 2005 lpop6_14_05 0.640*** 0.611*** 0.570*** 0.832*** 0.847*** 0.799*** 

  (0.126) (0.106) (0.123) (0.0868) (0.0834) (0.0874)    

Log Non-enrolment rate in 

2005 
lnuer_t05 -0.197**  -0.166** -0.164***  -0.149*** 

  (0.0744)  (0.0718) (0.0515)  (0.0513)    

Log Percent non-seated 

students 2005 
lunseat205  0.325*** 0.262**  0.169** 0.125*   

   (0.0899) (0.101)  (0.0706) (0.0723)    

Intercept _cons -3.572*** -2.446** -2.418* -5.200*** -4.799*** -4.648*** 

  (1.263) (1.101) (1.283) (0.873) (0.865) (0.915)    

        

Number of observation N 58 76 58 58 76 58 

R-squared R-sq 0.373 0.441 0.442 0.648 0.630 0.667 

Standard errors in parentheses * p<0.10, ** p<0.05, *** p<0.01 

a The dependent variable is the log of the number of additional schools built between 2006 and 2010 or 

2011. 

b The enrollment rate in primary school is the number of children enrolled in primary school in 2006 

(obtained the Ministry of Education; rates higher than 1 are excluded). Estimates from the 2006 

EMICOV survey, yield the qualitatively similar results. I have also obtained an alternative measure of 

net enrolment rate by dividing the number of children enrolled in primary school obtained from the 

ministry, by the estimated number of children aged 5-14 in the region in 2006. The results are similar. 
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Table 6 – CHANGES IN NUMBER OF SCHOOLS  

Dependent variable: Yearly Change in Number of Schools 

 All Schools  Private Schools  Public Schools 

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

Intensity 2.665**    2.882**    -.4425   

 (1.328)   (1.247)   (1.606)  

Lagged Intensity  4.905***   5.176***   -.263 

  (1.849)   (1.629)   (2.111) 

N 693 693  462 462  462 462 

r2 .1946 .1985  .09457 .1055  .09454 .0944 

Notes: Standard errors in parentheses. All regressions include municipality fixed effects.   

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 
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Table 7 – SCHOOL CHARACTERISTICS 

Dependent variable 

Number of Teachers by Category 

Student to 

Teacher 

Ratio 

    Government Teachers     

All  Qualified 

Civil 

Servant 

Short-time 

Contract 

Commu-

nity Other  

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

Intensity 208.8*** -.1712*** -25.24*** 100.5*** -101.9*** 89.16*** -10.45*** 

 (15.13) (.02067) (6.977) (8.674) (6.799) (17.07) (.9515) 

N 770 693 539 539 539 539 770 

R2 .916 .2108 .7274 .6509 .625 .7648 .381 

Notes: Standard errors in parentheses. All regressions include municipality fixed effects.  

Data for both public and private schools   

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 
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Table 8a – EFFECT OF FPE ON ACHIEVEMENT BY QUARTILE 

  All 

Bottom 

25% 

Lower 

Middle 25% 

Upper 

Middle 25% Top 25% 

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

Treated -1.055** .02253 .2417 .5839 .4701    

 (.4728) (.5697) (.5549) (.469) (.4669)    

Post Policy Dummy -1.455*** -1.161*** -1.329*** -1.352*** -2.148*** 

 (.1108) (.216) (.2705) (.1838) (.2309)    

Treated x Post Policy Dummy -.106 .2577 -.1499 -.3273 .2692    

 (.155) (.3534) (.3427) (.2882) (.2864)    

Student-to-Teacher Ratio -.002594 .0305 -.02128 -.01819 .003174    

 (.009368) (.02065) (.02312) (.01769) (.01488)    

N 539 140 126 133 140 

R2 .5233 .3419 .4833 .5572 .6694  

Notes: The coefficient of interest is on Treated x Post Policy Dummy. Standard errors in 

parentheses. All regressions include municipality fixed effects.  Data for both public and 

private schools.  

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 

 

Table 8a – EFFECT OF FPE ON ACHIEVEMENT BY QUARTILE 

 All 

Bottom 

25% 

Lower 

Middle 25% 

Upper 

Middle 25% Top 25% 

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

Intensity -.2037 .8325*** -.2326 -.8167*** -.08076 

 (.1686) (.2827) (.3338) (.3018) (.3826) 

Student to Teacher Ratio -.0263*** -.00896 -.02285 -.03783*** -.01518 

 (.006611) (.01062) (.01552) (.01241) (.0133) 

      

N 539 140 126 133 140 

R2 .7933 .8592 .8339 .799 .7985 

Notes: The coefficient of interest is on Intensity. t Policy Dummy. Standard errors in 

parentheses. All regressions include municipality fixed effects and year dummies.  Data for 

both public and private schools.  

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level.  
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Table A1—Intensity by Year and Municipality 

 Intensity    Intensity  

Municipality 2007 2008 2009 2010 2011  Municipality 2005 2006 2010 2011  

Abomey 0.18 0.31 0.44 0.66 0.80  Kerou 0.21 0.22 0.44 0.92 1.08 

Abomey Calavi 0.09 0.17 0.20 0.20 0.18  Ketou 0.24 0.48 0.77 1.07 1.51 

Adja-Ouere 0.14 0.25 0.36 0.57 0.96  Klouekanmey 0.13 0.26 0.55 0.80 1.02 

Adjarra 0.16 0.18 0.24 0.30 0.36  Kouande 0.15 0.28 0.41 0.70 0.62 

Adjohoun 0.13 0.25 0.47 0.57 0.91  Kpomasse 0.18 0.28 0.44 0.90 1.27 

Agbangnizoun 0.25 0.26 0.29 0.50 0.73  Lalo 0.15 0.27 0.61 1.02 1.47 

Aguegues 0.21 0.16 0.30 0.39 1.07  Lokossa 0.07 0.15 0.30 0.46 0.74 

Akpro-Misserete 0.39 0.43 0.52 0.70 0.77  Malanville 0.12 0.22 0.38 0.75 0.91 

Allada 0.09 0.19 0.31 0.52 0.74  Materi 0.34 0.36 0.38 0.81 0.95 

Aplahoue 0.12 0.21 0.41 0.62 0.84  N'dali 0.00 0.00 0.06 0.13 0.11 

Athieme 0.16 0.26 0.33 0.52 0.68  Natitingou 0.26 0.54 0.79 0.95 1.08 

Avrankou 0.21 0.39 0.48 0.69 0.96  Nikki 0.00 0.10 0.10 0.24 0.43 

Banikoara 0.05 0.18 0.16 0.45 0.57  Ouake 0.09 0.21 0.40 0.72 0.82 

Bante 0.13 0.10 0.25 0.42 0.44  Ouesse 0.13 0.23 0.48 0.72 1.07 

Bassila 0.12 0.23 0.29 0.59 0.79  Ouidah 0.18 0.32 0.38 0.50 0.65 

Bembereke 0.06 0.13 0.17 0.33 0.43  Ouinhi 0.33 0.33 0.82 0.86 1.61 

Bohicon 0.33 0.36 0.42 0.48 0.63  Parakou 0.06 0.09 0.09 0.15 0.14 

Bonou 0.15 0.39 0.60 0.85 1.44  Pehunco 0.00 0.19 0.19 0.33 0.35 

Bopa 0.22 0.38 0.65 0.96 1.30  Perere 0.00 0.07 0.08 0.24 0.28 

Boukoumbe 0.00 0.25 0.23 0.89 1.16  Pobe 0.15 0.34 0.50 0.58 0.93 

Cobly 0.22 0.68 0.56 1.02 1.44  Porto-Novo 0.15 0.23 0.28 0.38 0.38 

Come 0.10 0.14 0.23 0.29 0.33  Sakete 0.28 0.45 0.57 0.87 1.08 

Copargo 0.10 0.26 0.33 0.80 0.84  Savalou 0.00 0.10 0.16 0.34 0.66 

Cotonou 0.15 0.20 0.22 0.21 0.25  Save 0.32 0.56 0.75 1.06 1.47 

Cove 0.19 0.24 0.36 0.58 0.71  Segbana 0.00 0.04 0.19 0.38 0.21 

Dangbo 0.16 0.26 0.31 0.52 0.92  Seme-podji 0.11 0.11 0.12 0.24 0.41 

Dassa-Zoume 0.07 0.13 0.19 0.33 0.56  Sinende 0.14 0.09 0.19 0.27 0.32 

Djakotomey 0.04 0.17 0.34 0.47 0.71  So-Ava 0.10 0.21 0.34 0.51 0.80 

Djidja 0.18 0.27 0.45 0.63 1.15  Tanguieta 0.09 0.21 0.46 0.87 0.86 

Djougou 0.17 0.28 0.34 0.62 0.62  Tchaourou 0.01 0.11 0.27 0.49 0.54 

Dogbo 0.03 0.10 0.15 0.37 0.62  Toffo 0.20 0.45 0.67 0.95 1.58 

Glazoue 0.08 0.18 0.26 0.35 0.54  Tori-Bossito 0.13 0.27 0.44 0.43 0.61 

Gogounou 0.20 0.30 0.39 0.68 0.88  Toucountouna 0.12 0.34 0.55 0.73 1.08 

Grand-Popo 0.17 0.22 0.27 0.44 0.42  Toviklin 0.09 0.24 0.39 0.75 0.92 

Houeyogbe 0.08 0.17 0.31 0.39 0.54  ZaKpota 0.14 0.23 0.43 0.63 0.97 

Ifangni 0.30 0.42 0.60 0.67 0.83  Zagnanado 0.00 0.18 0.33 0.50 0.86 

Kalale 0.05 0.03 0.07 0.19 0.37  Ze 0.18 0.31 0.49 0.80 1.28 

Kandi 0.05 0.04 0.04 0.04 0.04  Zogbodome 0.14 0.10 0.21 0.47 0.66 

Karimama 0.00 0.04 0.17 0.73 1.21  BENIN AVERAGE 0.14 0.24 0.36 0.57 0.79 

Notes: Intensity is set to zero for 2006 and all prior years. 

 

 


