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Abstract 

This dissertation investigates how the 2008 Free Secondary Education (FSE) policy in 

Kenya impacted women’s educational attainment. I use the Kenyan Demographic and Health 

Survey between 1993-2014 and employ a difference-in-differences strategy exploiting 

exogenous variation from age cohort exposure to FSE. I find that FSE significantly increased 

women’s likelihood of attendance, while it remains ambiguous whether it increased the 

likelihood of completion and years of education. FSE was less effective at improving education 

for poor compared to rich women and there were significant regional differences in impact. The 

findings have important implications for designing effective future FSE policies in Kenya.  
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1. Introduction 

Empowering women through education in low-income countries is a prominent topic area 

in development research and practice. Women’s education is a fundamental human right that 

has intrinsic value to individual freedom (Sen, 1985), has great potential to improve long-term 

life outcomes for women and children and is key to promoting socio-economic development 

(Jejeebhoy, 1995). However, low educational attainment, particularly secondary schooling, has 

been a major hurdle to development in Sub-Saharan Africa (SSA), especially Kenya. Less than half 

of primary-educated children transitioned to secondary school in the mid-2000s in the country 

(Ndiku & Muhavi, 2013). Drop-out rates have been particularly high for low-income women and 

in less developed regions (MoEST, 2015b). The education system continues to suffer from limited 

resources, lack of funding and poor-quality teaching. Improving education has been at the 

forefront of the Kenyan government’s agenda. Free Secondary Education (FSE) was introduced 

in 2008, which covered tuition fees to allow more children, especially from poor households, to 

attend and complete high school. However, its impact has been ambiguous, as parents continued 

to pay for non-fee expenses such as lunches and uniforms, and implementation suffered from 

inefficiencies, lack of funds and limited considerations for gender and socio-economic 

inequalities (Ndiku & Muhavi, 2013).  

This dissertation investigates how the 2008 FSE policy impacted women’s educational 

attainment, more specifically, secondary school attendance, completion and years of education. 

It empirically tests the predictions of Becker’s (1962) theory of demand for schooling, that 

reducing monetary costs increases educational attainment, within the framework of Kabeer’s 

(2018) theory of change for women empowerment, in which the livelihood intervention of free 

education can give women access to resources while being limited by gendered ‘structures of 

constraint’. I test the nationwide impact on the likelihood of secondary school attendance, 

completion and years of education for all women. I further estimate the impact on women from 

low-income families relative to wealthy households to examine the extent to which FSE was 

successful at improving the education of the most cost-constrained girls. Finally, I compare the 

impact between less relative to more developed provinces of Kenya to investigate potential 



DV410  Page 11 of 106 39279 
 

11 
 

region-specific ‘structures of constraints’ to women’s schooling and the extent to which the 

policy helped regions with the lowest initial educational attainment.  

The study employs a difference-in-differences (DID) strategy using pooled cross-sectional 

data from five rounds of the Kenyan Demographic and Health Survey (KDHS) between 1993-2014, 

with the main analysis focused on women in 2003 and 2014 aged 20-31. I define treated women 

as those of secondary school age, 14-19 in 2008 (or 20-25 in 2014), and the control group as 

women past secondary school age, 20-25 in 2008 (or 26-31 in 2014). This way, the identification 

strategy exploits exogenous variation from the policy treatment, comparing the three outcomes 

of educational attainment for treated and control women before the policy, in 2003, to after, in 

2014, controlling for demographic and socio-economic characteristics and region fixed effects 

(FE). Showing that the key identification assumptions hold, the DID estimator plausibly identifies 

the causal impact of FSE on women’s educational attainment.  

Several recent studies provide evidence of the positive impact of reducing monetary costs 

on educational attainment in SSA (Duflo et al., 2021; 2015), with country-level studies providing 

evidence of the impact of free public education policies (Brudevold-Newman, 2021). This study 

contributes to the literature by adopting DID using the age cut-off approach to estimate the 

causal impact at the country level. It fills the research gap by focusing on women and estimating 

the effect on poor relative to rich women and in different regions. Studying FSE is highly relevant 

in the context of Kenya, given the importance of women’s secondary schooling to growth and 

socio-economic development and its extensive benefits to individuals, including better 

knowledge and skills, employment and income, fertility and sexual health outcomes, and 

independence and self-esteem (MoEST, 2015a). The findings have important implications for the 

design and implementation of future FSE policies in Kenya that can potentially improve the 

education of the poorest women in the least developed areas of the country.  

This study is structured as follows. Section 2 outlines the background of Kenya and the 

policy context. Section 3 presents the conceptual framework and reviews the relevant empirical 

literature on the impact of free public education, focusing on FSE in Kenya for women. Section 4 

identifies the research gap and how the research questions and methodology of this study 
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contribute to the literature. Section 5 presents the data, Section 6 the methodology, Section 7 

the results and Section 8 the robustness check. Finally, Section 9 discusses the findings and 

limitations, while Section 10 summarises the findings, outlining policy recommendations and 

areas of further research. 

2. Background & Policy Context 

2.1 Women’s Education in Kenya  

Kenya is a lower-middle income country in East Africa, serving as a major economic, 

financial and transport hub in the region (WB, 2022b). Although it has achieved an average of 5% 

real GDP growth in the past decade, unemployment is high at 50% and the economy is dominated 

by agriculture and the informal sector. Despite improvements in living standards and life 

expectancy since 2000, poverty remains widespread with 37% living below the poverty line (WB, 

2022a). Education is considered key to Kenya’s Vision 2030 to achieve sustainable socio-

economic development and improve quality of life and welfare for all citizens (VDS, 2022). 

Educational attainment refers to the highest grade of schooling completed, while it is often 

measured in developing countries as the highest grade attended or years of education (OECD, 

2022). Providing quality basic education for all Kenyans has been a major priority for the 

government in promoting development (MoEST, 2015a). Kenya has committed to international 

initiatives for education, such as Education for All and the MDGs (MoEST, 2015b).  

Education improved significantly in the past two decades, primarily due to free primary 

education (FPE) in 2003, which increased primary attendance and completion, achieving 88% net 

enrolment by 2014 (MoEST, 2015a). However, transition rates to secondary school were only 

49% in 2005. The government launched the Gender Policy in Education in 2007 to ensure access 

and equality in education to enhance women’s empowerment and FPE achieved close to gender 

parity in primary school enrolment. However, large disparities persisted in secondary transition 

and completion, with the gender parity index in secondary enrolment ranging between 0.89-0.92 

in 2000-2005 (Ohba, 2009). 
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2.2 The FSE Policy 

The Kenyan government introduced FSE in 2008 to increase the transition rate from 

primary to secondary school from 49% to 70% by 2010, identifying high costs as the primary 

barrier to secondary education (Ndiku & Muhavi, 2013). The government provided Ksh10,265 

(US$164) annually per child for tuition, disbursed directly to public secondary schools, while 

parents continued to pay for lunch, uniforms, school maintenance and boarding. This significantly 

reduced the cost of secondary school, particularly in day schools, by 58% from Ksh11,628 to 

Ksh4,938 (Ohba, 2009). Transition rates to secondary increased from 45.8% to 70% between 

2003-2010 (Ndiku & Muhavi, 2013). Government data reveals a rapid rise in the total gross 

enrolment rate from 25.2% to 58.7% between 2003-2014 (Figure 1 Panel A). The KDHS reveals 

similar patterns for women, with the percentage of women having attended secondary school or 

higher increasing from 22.55% to 36.3% between 1989-2014 (Panel B).  

2.3 Problem Statement & Relevance 

Despite efforts to improve secondary education, around half of secondary school-aged 

children are not enrolled in school (Ndiku & Muhavi, 2013). In 2003, less than 11.3% of secondary 

students came from the poorest and lower-middle per capita income groups, whilst 44.3% came 

from the upper-middle and richest quintiles (Kosgei & Keter, 2016). Corruption and inefficiencies, 

limited monitoring and accountability, lack of funding, and delays in disbursement led schools to 

accumulate large debts, with audits revealing Ksh4.6 billion missing between 2008-2011 (Ndiku 

& Muhavi, 2013). As FSE funds were equally allocated to children regardless of socio-economic 

status, parents in lower-income families struggle to meet additional expenses, forcing children 

to drop out. High unemployment and informality and limited skilled job opportunities lead to low 

incentives to pursue secondary education (ibid).  

Furthermore, gender inequality in education remains a pressing issue. Between 2009-

2013, secondary enrollment for girls increased by only 9% compared to 10.7% for boys, and girls 

had a retention of 88% relative to 92% for boys. Drop-out rates remain particularly high amongst 
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girls from poor households, especially those in rural areas. Cultural norms of traditional gender 

roles in society that dictate early marriage, childcare and household work are key drivers behind 

gender inequality in education, with girls often facing discrimination in schools and the 

household. Finally, the 8 regions and 47 counties of Kenya (Figure 2) vary widely in poverty rates, 

living standards and employment opportunities, as well as educational attainment, schooling 

infrastructure and gender disparities in education (MoEST, 2015b). Lack of secondary education 

and gender disparities are most prevalent in parts of Rift Valley, North-eastern and Coast regions. 

The latter two provinces have three times lower secondary completion rates than Nairobi and 

Central, and more than 70% of children, mostly girls, drop out prematurely (ibid). 

Given these issues, studying a policy that can enable girls to attain secondary schooling 

and improve gender disparities in education is highly relevant in Kenya. At the macro level, 

human capital accumulation and closing the gender gap in education and labour force 

participation can be key to Kenya’s growth and development growth (Klasen & Lamanna, 2009). 

Secondly, secondary education has myriad social and economic benefits to individuals beyond 

those of primary schooling. It can provide knowledge and cognitive skills, enable access to tertiary 

education and skilled employment, and improve earning potential and upward social mobility to 

help adolescents escape poverty. Finally, secondary schooling can contribute to delaying 

pregnancy, encouraging safer sexual behaviour and reducing the prevalence of HIV. It can delay 

early marriage, contribute to financial independence and empower women to improve their 

position in society and self-worth (MoEST, 2015a). 
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FIGURE 1 

Secondary Gross Enrollment Trends in Kenya  

Panel A: Total secondary school gross enrolment rate for all children, 2002-2014 

 

Panel B: Percentage of women having attended secondary education or higher, 1989-2014 

 

Figure 1 - Secondary enrolment trends over time in Kenya. Panel A: total gross enrolment rate in secondary school 
for both boys and girls between 2003-2014, using data from the Kenya Ministry of Education and National Bureau 
of Statistics (compiled by JICA (2012)) and MoE (2014) Basic Education Statistical booklet. Panel B: percentage of 

women having attended at least secondary education or higher between 1989-2014, using KDHS data.  
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Figure 2 - Map of Kenya. Eight regions in white, as per before the 2010 Constitution: Nairobi, Central, Rift Valley, 
Western, North-Eastern, Eastern, Coast. 47 counties in black, as per after the 2010 Constitution. 

Source: KDHS 2014 Final Report (ICF, 2015).  
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3. Literature Review 

This section reviews the relevant literature on the impact of free secondary education on 

educational attainment. First, I present the conceptual framework that employs Becker's (1962) 

theory of demand for schooling and situates it within Kabeer's (2018) framework for women 

empowerment, applying them specifically to free secondary education for women in Kenya. 

Furthermore, I outline the relevant empirical literature, including studies on small-scale cost-

reduction interventions and free public education policies in SSA, with a particular focus on the 

Kenyan FSE and women’s education. I discuss the advantages and limitations of their research 

design, which informed my own methodology and study focus.  

3.1 Conceptual Framework 

3.1.1 Theory of Demand for Schooling  

The conceptual framework employed in this study is built on literature establishing the 

relationship between the cost of education and the demand for schooling. The theoretical 

foundations were established in Becker’s (1962) human capital model, which models how 

investment in human capital formation, through education and training, is associated with trade-

offs between present monetary and opportunity costs and higher future earnings. Monetary 

costs include expenses like tuition and school supplies, while opportunity costs are the next best 

alternative one must forgo to pursue their choice, such as the cost of time and foregone labour 

earnings. The latter arises as resources which could be used to productively add to current output 

or income are instead used to raise future incomes (Becker, 1962). Becker & Lewis (1973) 

specified this model to parents’ decisions in investing in children’s human capital through 

education. In this model, parents are forward-looking agents who perform a cost-benefit analysis 

when making choices on investment in children’s schooling, weighing present costs against 

future benefits of education. They maximise utility subject to cost constraints by equating the 

marginal cost of an additional year of schooling to its marginal returns. Costs are weighed against 

the benefit of a higher discounted present value of net future earnings (Becker, 1965).  
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Predictions of this theory inform the hypothesis that the Kenyan FSE, reducing the cost of 

education, increased women’s educational attainment. The theory predicts that a reduction in 

the monetary costs of additional years of schooling, given fixed perceived or actual benefits, 

induces parents to invest more in children’s education. The income elasticity of the human capital 

or ‘quality’ of children is high, such that an increase in parents’ income induces a large increase 

in investment in education. In this model, Becker & Tomes (1976) theoretically predict that 

‘public subsidies’, or any public monetary contribution to children’s schooling, increases the 

effective wealth of families and induces a ‘price effect’ or ‘efficiency effect’ that leads parents to 

invest more in schooling.  

3.1.2 Demand for Secondary Schooling in Developing Countries  

The conceptual framework further incorporates other factors that scholars identified as 

determinants of actual or perceived costs and benefits of schooling. On the one hand, literature 

has shown that the marginal costs of schooling are influenced by the number of children in the 

household, current labour market opportunities and travel time to school (Burde & Linden, 

2013). Families with more children tend to invest less in the education of each child, as the cost 

of increasing the ‘quality’ of children through education is greater the more children families have 

(Becker & Lewis, 1973). In addition, employment opportunities provide alternatives to schooling, 

increasing its opportunity cost, as children forego current labour market earnings for higher 

future earnings. The Mincer equation shows that future earnings are a function of years of 

schooling and labour market experience, implying a trade-off of foregone experience when 

investing in schooling (Mincer, 1958). On the other hand, literature identified children’s talent, 

quality of schooling and graduation probability as determinants to the benefits of schooling. 

Parents invest more in the education of children with greater perceived benefits to education 

due to better ‘endowments’ of genetically inherited ability (Becker & Tomes, 1976). Parents often 

match investments in education to perceived quality of schooling (Becker, 1974) and better-

educated parents tend to value and invest more in education (Lloyd & Blanc, 1996).  
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These factors may mute the positive impact of FSE on women’s education in Kenya, as 

they imply strong trade-offs between monetary costs and investment in secondary education in 

developing countries, especially for the poor. It is particularly difficult for uneducated parents to 

accurately perceive the quality of education and they often undervalue its benefits 

(Montgomery, 2000). Secondary education has large opportunity costs of foregone labour 

market earnings in developing countries, as high informality and abundant unskilled and 

agricultural employment make it easier for adolescents to join the workforce despite being 

uneducated. Limited availability of skilled employment, especially in rural areas, can limit the 

benefits of schooling, as many educated youths compete for limited public sector employment 

(Duflo et al., 2021). For low-income families, marginal costs are a larger proportion of their 

income, and they also need children to work for the family or support them financially 

(Montgomery, 2000). Thus, in the context of poverty, limited perceived or actual benefits and 

large opportunity costs of secondary schooling, parents are more sensitive to increases in 

monetary costs and require larger reductions to increase educational investments. 

3.1.2 Theory of Change for Women Empowerment  

I study the predictions of the theory of demand for schooling within the framework of the 

theory of change for women’s economic empowerment. Kabeer (2018) defines empowerment 

as the “processes through which those who have been denied the ability to exercise choice, voice 

and influence […] gain the ability to do so”. In the three-dimensional theory of change (Figure 3 

Panel A), livelihood interventions improve women’s access to resources, which translate into 

stronger agency and enhanced capabilities, empowering women to realise achievements 

(Kabeer, 2018). This model is extended in Kabeer’s (2018) multi-dimensional theory of change 

with ‘structures of constraint’ (Figure 3, Panel B). These are restrictions imposed by societal rules 

and norms that govern social relations, which limit women’s capabilities relative to men and 

prevent them from achieving practical or strategic outcomes. Feedback loops from society’s 

responses to existing constraints reinforce these barriers.  
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I adapt this framework to analyse FSE in Kenya as a livelihood intervention promoting 

women empowerment, focusing this study on the relationship between free public secondary 

education and educational attainment in the red frame (Figure 3, Panel C). Building women’s 

adolescent capabilities through education plays a key role in economic empowerment, as it 

greatly determines their economic capabilities later in life (Kabeer, 2018). Free education can 

promote women’s access to human resources like knowledge and skills and social resources like 

relationships. This can enhance women’s cognitive capabilities to think critically, practical 

capacity to realise aims, and subjective capacity to improve their self-worth and position in 

society. These can give them agency to realise achievements (ibid).  

Furthermore, I consider that ‘structures of constraints’ that can limit the positive effect 

of FSE on educational attainment, as predicted by the hypothesis based on the schooling demand 

theory. They can pose barriers to girls’ access to education beyond boys’, and limit cost-reduction 

interventions in enhancing resources and capabilities (Kabeer, 2018). First, they include 

‘intrinsically gendered’ family and community institutions, such as traditional norms of unequal 

gender roles promoting early marriage and pregnancy, housework and childcare for women 

(Kabeer, 2018). Parents often have gender-based preferences due to a perception of greater 

benefits to educating boys than girls (Gertler & Glewwe, 1992). Second, they can be present in 

formal ‘gender bearing’ societal institutions through formal rules and procedures or informal 

attitudes and behaviours (Kabeer, 2018), for instance, in teachers’ unequal treatment of girls in 

schools (Psaki et al., 2022). Feedback loops reinforce existing constraints, for example, when 

parents invest less in girls’ education due to limited labour market opportunities available to 

women. Constraints vary between different regions or social groups and intensify class-related 

inequalities, such as poverty (Kabeer, 2018).   
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FIGURE 3 

Theory of Change for Women Empowerment   

Panel A: Three-dimensional theory of change for women empowerment (Kabeer, 2018).  

 

Panel B: Multi-dimensional theory of change for women empowerment (Kabeer, 2018). 

 

Panel C: Multi-dimensional theory of change applied to free public secondary education.  

 

Figure 3 - Theory of Change for Women Empowerment. Panel A source: “Figure 1: Three-dimensional theory of 
change” in Kabeer, 2018. Panel B source: “Figure 3: Complicating the theory of change” in Kabeer, 2018.  

Panel C generated by author.   
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3.2 Empirical Literature  

3.2.1 Free Public Education  

Several recent empirical literature in developing countries provide evidence, in line with 

predictions of the theory, that reducing monetary costs increases educational attainment. 

Studies examining small-scale interventions often uses randomised control trials (RCT) or 

regression discontinuity designs (RDD) to exploit exogenous variation and identify the causal 

effect of relaxing cost constraints. For example, Duflo et al. (2021) conduct an RCT of randomly 

assigned secondary school scholarships in Ghana and find that free education increases the 

likelihood of completing secondary school by 60% and years of education by 1.25 years for the 

treatment relative to the control group. Similarly, Filmer & Schady (2014) study the impact of 

providing secondary school scholarships for three years in Cambodia, using a sharp RDD which 

exploits that eligibility for scholarships was determined by children’s predicted dropout risk. They 

find that free secondary schooling increased education by 0.6 years.  

However, small-scale RCTs are less feasible to study the impact of national education 

policies. Instead, many large-scale studies use quasi-experimental designs to solve the 

endogeneity problem of schooling choice and identify the country-level causal impact of free 

public education in SSA. Kan & Klasen (2020) study the 1997 FPE in Uganda, comparing the impact 

of being in age cohorts impacted by the policy relative to those before. They run a linear ordinary 

least squares (OLS) regression using panel data between 2005-2014, with age dummies for 

children born between 1980-1997. They find no effect on years of education and likelihood of 

primary school completion from being in treated age cohorts relative to the control. However, 

although they control for household FE and individual characteristics affecting access to 

education, the OLS estimators can be biased if other observable or unobservable factors outside 

the regression are correlated with age and impact educational attainment (Ozier, 2018).  

Thus, most literature instead uses DID to exploit exogenous variation in policy treatment, 

combining temporal variation using the age treatment approach with plausibly exogenous 

geographic variation. Lucas & Mbiti (2012) investigate the 2003 FPE in Kenya, running a DID that 
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exploits variation in district intensity and years of exposure to the program based on age to 

isolate the causal impact. They calculate district-year intensity using district-level pre-program 

grade 8 dropout rates before FPE, under the premise that FPE had a larger impact in areas with 

high pre-program dropout rates and on age groups who were exposed for longer. They find that 

FPE increased completion rates in public schools by 10% over pre-policy levels, without reducing 

test scores. Combining these sources of variation effectively overcomes the difficulty of isolating 

quasi-random treatment and control groups when free public schooling policies impact children 

nationwide at once rather than in phases. 

3.2.2 ‘Structures of Constraint’ to Women’s Education 

However, studies fail to investigate the impact specifically on girls, despite empirical 

evidence of ‘structures of constraints’ limiting free schooling interventions from translating into 

educational attainment for women. For instance, Iddrisu et al. (2018) in Ghana find significant 

bias favouring boys in senior-secondary school enrolment decisions by parents due to traditional 

attitudes towards gender roles in rural areas. Oruko et al. (2015), conducting focus groups with 

79 secondary-school girls in rural Kenya, find that inadequate menstrual care, responsibility for 

household chores, and teachers’ unequal treatment of girls were primary reasons for dropout. 

However, besides studies like Osili & Long (2008) who find a positive impact of FPE for girls in 

Nigeria, most studies fail to consider that women face greater barriers to schooling than men.  

3.2.3 The Kenyan FSE  

Furthermore, studies on free schooling policies mainly focused on FPE rather than FSE, 

despite the importance of secondary education. There is particularly limited literature on the 

impact of the 2008 FSE policy in Kenya on women, despite its pressing importance outlined in 

Section 2. Brudevold-Newman (2021) analyses the effect of FSE on women’s educational 

attainment in Kenya. Using 2014 KDHS data on women born between 1983-1996, he runs a DID 

exploiting regional and age cohort variation in exposure to the policy that allows him to alleviate 

the endogeneity problem. High-intensity regions are defined as those with low pre-program 

transition rates. Girls aged 12-15 who finished primary school in 2007 are defined as treated and 
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ages 16-19 in 2007 who finished after FSE as control. He finds evidence in line with the predictions 

of the schooling demand theory that FSE increased women’s education by 0.75 years and 

completion rates by 6-10 percentage points.  

However, he fails to analyse the impact specifically on poor women who face the greatest 

cost barriers to education. Besides a few studies like Muyanga et al. (2010) who found that FPE 

in Kenya benefitted rich children more relative to the poor, most studies do not investigate the 

impact based on household wealth. Furthermore, there is limited large-scale evidence of the 

differences in the causal effect of FSE between regions of Kenya. Some studies using small-sample 

questionnaires have shown differences in the impact of the policy in different counties. For 

instance, Makokha (2016) and Muganda et al. (2016) used stratified random sampling, surveying 

340 students and principals in Emuhaya and Bungoma counties with low pre-policy primary to 

secondary transition rates. While the former found that secondary completion rates increased 

by 7.85 percentage points from 2004 to after FSE in 2008 in Emuhaya, the latter found an increase 

of 32.2 percentage points between 2009-2013 in Bugoma. Nevertheless, these studies solely 

analyse summary statistics and do not establish geographical differences in the causal effect. 

4. Research Questions 

Overall, there is limited research on the impact of free secondary schooling policies at the 

country level in Kenya. Few studies examine the effect specifically on women and most fail to 

investigate the impact on poor women relative to the rich, or regional differences in the effect.  

Given these gaps in the literature, this study investigates the following research questions:  

1. How did the 2008 FSE policy in Kenya impact women's educational attainment, in 

particular, the likelihood of secondary school attendance, the likelihood of completion 

and years of education?  

2. To what extent did the FSE have a differential impact on the likelihood of secondary 

school attendance, the likelihood of completion and years of education for poor 

compared to rich women and for women in different regions? 
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By addressing these questions, I examine the hypothesis based on the schooling demand 

theory that FSE increased educational attainment for women, especially for the most cost-

constrained. The impact is expected to vary depending on women’s region of residence. Within 

the women empowerment framework, the extent to which free schooling translated into 

resources and capabilities from educational attainment is expected to be influenced by 

‘structures of constraint’, although this is not directly tested.  

I adopt the age cohort approach of Lucas & Mbiti (2012) and Brudevold-Newman (2021) 

to exploit exogenous variation in the policy treatment and contribute to the literature by 

identifying the causal effect of the Kenyan FSE nationwide. I focus on FSE given the importance 

of women’s secondary education and the strong trade-offs between cost and investment in 

secondary schooling in developing countries. This study fills the research gap by focusing on 

women, testing multiple dimensions of educational attainment and estimating the differences in 

policy impact between poor and rich women and different regions of the country. It examines 

whether the policy was successful at getting the most cost-constrained women into secondary 

school and potentially sheds light on region-specific barriers to women’s schooling. 

5. Data 

5.1 Dataset  

This study uses secondary data from KDHS between 1993-2014 (ICF, 1993-2014). The DHS 

was chosen for this study, as it is a readily available, nationally representative survey focusing on 

women aged 15-49 that includes a range of demographic and socioeconomic characteristics (ICF, 

2022) and is widely used by empirical literature on FPE and FSE (Chicoine, 2019). The full dataset 

under analysis is an independently pooled cross-section that contains observations on 63,139 

women from 1993, 1998, 2003, 2008 and 2014. The main analysis uses data on 39,274 women in 

2003 and 2014, focusing on ages 20-31. Women of this age group in the remaining years are used 

for validity and robustness checks. Table 1 shows the summary statistics for these two years, 
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while Table A1 and A2 in Appendix I-a show summary statistics for the remaining years and the 

definitions and descriptions of variables. 

5.2 Outcome Variables  

Educational attainment is measured by the likelihood of secondary education attendance, 

completion and years of education. The three outcome variables provide a comprehensive 

analysis of improvements in educational attainment as a result of FSE in binary and continuous 

terms. The binary variable Sec measures the likelihood that women have at least secondary 

schooling as their highest education level attended, including those who have already progressed 

to tertiary education. In the full sample, on average 31.2% of women attended at least secondary 

schooling or higher in 2003 and 36.3% in 2014. The binary variable Complete measures the 

likelihood that women have completed secondary education, including those who have already 

progressed to tertiary education. The mean percentage of women who have at least completed 

secondary school is 20.2% and 21.7% for 2003 and 2014, respectively. Years of education EduY is 

a discrete, continuous variable showing the number of years that women completed in school. 

The mean years of education are 7.1 and 7.58 years in 2003 and 2014, respectively.  

In 2014, a larger proportion of women have attended and completed at least secondary 

school in the cohort aged 20-25, who were of secondary school age in 2008, than the older cohort 

aged 26-31, who were past secondary school age. In contrast, in 2003, there is little difference 

between the two age groups. This indicates that a policy or shock between 2003 and 2014 led 

the educational attainment of women of ages exposed to FSE to increase more than the 

education of those plausibly not exposed. These patterns motivate the empirical strategy of this 

study, as outlined in Appendix II.  

5.3 Control Variables  

Controls for women’s demographic and socio-economic characteristics and region FE are 

included in the regressions. Firstly, individual controls include age, ethnicity, religion, household 

wealth, number of household members, and urban or rural residence. These variables, directly 
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controlling for observable characteristics, also aim to indirectly control for unobservable factors 

they are correlated with, which are outside the regression and can impact educational 

attainment and differ systematically by age cohort. Control variables are correlated with 

secondary school attendance, completion and years of education but uncorrelated with the 

policy treatment. Thus, they alleviate omitted variable bias and endogeneity in schooling choice. 

Secondly, region FE control for observable and unobservable time-invariant characteristics that 

are different between regions and can impact educational attainment, such as labour market 

conditions, alternatives to secondary schooling or preferences for employment relative to 

education. Controls were chosen as the most common confounding factors impacting 

educational attainment and are frequently used in literature to isolate the causal effect of FSE 

(Muyanga et al., 2010). Appendix I-b details why these controls were chosen and how they impact 

educational attainment.   
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TABLE 1 
Summary Statistics 

Variables 
2003 2014 

Obs Mean Stdev Min Max Obs Mean Stdev Min Max 

Sec 8,195 0.312 0.463 0 1 31,079 0.363 0.481 0 1 

Complete 8,195 0.202 0.401 0 1 31,079 0.217 0.412 0 1 

EduY 8,190 7.102 4.303 0 26 31,079 7.578 4.116 0 20 

Year2014 8,195 0 0 0 0 31,079 1 0 1 1 

AgeT 3,589 0.561 0.496 0 1 13,443 0.497 0.500 0 1 

Year2014 * AgeT 3,589 0 0 0 0 13,443 0.497 0.500 0 1 

age 8,195 28.067 9.315 15 49 31,079 28.942 9.393 15 49 

hhdno 7,540 6.668 3.477 1 32 31,079 5.475 2.563 1 23 

urban 8,195 0.336 0.472 0 1 31,079 0.374 0.484 0 1 

coast 8,195 0.114 0.318 0 1 31,079 0.126 0.331 0 1 

eastern 8,195 0.121 0.326 0 1 31,079 0.169 0.375 0 1 

nairobi 8,195 0.143 0.350 0 1 31,079 0.032 0.176 0 1 

central 8,195 0.160 0.367 0 1 31,079 0.100 0.300 0 1 

nyanza 8,195 0.125 0.331 0 1 31,079 0.137 0.344 0 1 

riftvalley 8,195 0.162 0.369 0 1 31,079 0.291 0.454 0 1 

northeastern 8,195 0.053 0.225 0 1 31,079 0.054 0.225 0 1 

chris 8,195 0.850 0.357 0 1 31,079 0.846 0.361 0 1 

mus 8,195 0.125 0.331 0 1 31,079 0.134 0.341 0 1 

poorer 8,195 0.084 0.277 0 1 31,079 0.113 0.316 0 1 

poorest 8,195 0.097 0.296 0 1 31,079 0.149 0.356 0 1 

richer 8,195 0.098 0.298 0 1 31,079 0.116 0.320 0 1 

richest 8,195 0.173 0.378 0 1 31,079 0.113 0.316 0 1 

boran 0 0 0 0 0 30,454 0.014 0.117 0 1 

embu 8,062 0.013 0.111 0 1 30,454 0.013 0.114 0 1 

gabbra 0 0 0 0 0 30,454 0.006 0.078 0 1 

iteso 0 0 0 0 0 30,454 0.009 0.095 0 1 

kalenjin 8,062 0.080 0.271 0 1 30,454 0.142 0.349 0 1 

kamba 8,062 0.097 0.297 0 1 30,454 0.097 0.296 0 1 

kikuyu 8,062 0.245 0.430 0 1 30,454 0.165 0.371 0 1 

kisii 8,062 0.056 0.231 0 1 30,454 0.059 0.235 0 1 

kuria 8,062 0.006 0.076 0 1 30,454 0.006 0.078 0 1 

luhya 8,062 0.152 0.359 0 1 30,454 0.120 0.325 0 1 

luo 8,062 0.106 0.308 0 1 30,454 0.100 0.301 0 1 

maasai 8,062 0.020 0.140 0 1 30,454 0.022 0.145 0 1 

mbere 0 0 0 0 0 30,454 0.003 0.056 0 1 

meru 8,062 0.0478 0.213 0 1 30,454 0.052 0.223 0 1 

orma 0 0 0 0 0 30,454 0.003 0.058 0 1 

pokomo 0 0 0 0 0 30,454 0.011 0.102 0 1 

rendille 0 0 0 0 0 30,454 0.003 0.053 0 1 

samburu 0 0 0 0 0 30,454 0.020 0.141 0 1 

somali 8,062 0.075 0.263 0 1 30,454 0.060 0.237 0 1 

swahili 8,062 0.070 0.256 0 1 30,454 0.056 0.230 0 1 

taita 8,062 0.017 0.128 0 1 30,454 0.015 0.121 0 1 

turkana 8,062 0.015 0.122 0 1 30,454 0.024 0.152 0 1 

 

Table 1 - Summary statistics of data used in the main analysis for 2003 and 2014, generated by author.  
See Table A1 in Appendix I-a for summary statistics of all variables for 1993, 1998 and 2008.  
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6. Methodology 

6.1 Difference-in-Differences Identification Strategy 

I estimate the impact of FSE using DID, a strategy which estimates the differential effect 

of a treatment by comparing the changes in outcomes over time between a population affected 

by the treatment and an unaffected population (Wooldridge, 2016). A woman’s exposure to the 

policy is determined by her year of birth, or age in 2008 when the policy was enacted, a method 

widely used in literature (Duflo, 2001; Chicoine, 2019). I define the treatment group as women 

aged 20-25 in 2014, as they were secondary school aged 14-19 when FSE was introduced in 2008 

(born between 1989-1994). The control group consists of women aged 26-31 in 2014, who were 

past secondary school, ages 20-25 years in 2008 (born between 1983-1988). This age group was 

plausibly not affected by FSE, as they would have had to return to secondary school to take 

advantage of the policy.  

Kenya’s education system consists of eight years of primary education through ages 6-13, 

four years of secondary schooling through ages 14-18 and four years of higher education. I extend 

the secondary school age range for treated women to allow for grade repetition and late entry. 

Although studies show that exposure to the policy increases with age for cohorts younger than 

secondary-school age (Duflo, 2001), I exclude younger girls below age 20 in 2014 (or age 14 in 

2008) from the treatment group, as they may not have finished making choices on secondary 

schooling by that age. I define the control age range to mimic the 5-year interval of the treated 

group. I use 2003 and 2014 as my pre-treatment and post-treatment years, respectively. Data 

from 2008 is not chosen as pre- or post-policy, as there would be an overlap between age 

treatment and control groups since the data is not a panel but pooled cross-sectional. There could 

also be partial treatment in 2008 if some women have already been impacted by FSE at the time 

of the surveys, reporting having attended secondary school when others have not yet benefitted.  
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6.2 Estimating Equation  

I estimate the multivariate regression (1) by OLS estimation, where 

 𝑖 = 1, 2, … , 𝑛, 𝑡 = 0,1   and 𝛾 is a vector of control variables. I regress the dependent variables 

of educational attainment – the likelihood of women having attended secondary school or higher 

𝑆𝑒𝑐𝑖𝑡, the likelihood of women having completed at least secondary school 𝐶𝑜𝑚𝑝𝑙𝑒𝑡𝑒𝑖𝑡 and years 

of education 𝐸𝑑𝑢𝑌𝑖𝑡 – against the age treatment 𝐴𝑔𝑒𝑇𝑖, year dummy 𝑌𝑒𝑎𝑟2014𝑡 for 2014, the 

interaction between age treatment and the year dummy 𝐴𝑔𝑒𝑇𝑖 × 𝑌𝑒𝑎𝑟2014𝑡, and control 

variables. 𝐴𝑔𝑒𝑇𝑖 equals 1 for women aged 20-25 in 2014 and equals 0 for those aged 26-31 in 

2014. 𝑌𝑒𝑎𝑟2014𝑡 equals 1 for observations in 2014 and 0 for those in 2003. The DID interaction 

𝐴𝑔𝑒𝑇𝑖 × 𝑌𝑒𝑎𝑟2014𝑡  compares the difference in the three educational outcomes of the age 

treatment to control groups, between before and after FSE.  

 

𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑖𝑡 = 𝛽0 + 𝛽1𝐴𝑔𝑒𝑇𝑖 + 𝛽2𝑌𝑒𝑎𝑟2014𝑡 + 𝛽3(𝐴𝑔𝑒𝑇𝑖 × 𝑌𝑒𝑎𝑟2014𝑡) + 𝛾𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖𝑡 + 𝑒𝑖𝑡      (1)  

 

The coefficient estimate 𝛽
0

̂ shows the average years of schooling or proportion of women 

who attended at least secondary education in the control group in 2003. 𝛽
1

̂  shows the difference 

between outcomes of educational attainment of the control and treatment groups in 2003, or 

the change in educational outcomes from being in the treated group holding all else constant. 

𝛽
2

̂ controls for systematic differences in educational attainment in the control and treatment 

groups between 2003 and 2014. In other words, it shows the change in educational outcomes 

from being in 2014 compared to 2003, holding all else constant. 𝛽3̂ shows the average treatment 

effect of FSE, or the difference in educational attainment between women of secondary school 

age and post-secondary ages in 2008, once the initial pre-treatment difference in the education 

of the two groups has been accounted for, as outlined in Appendix III. This coefficient is expected 

to be positive. With the binary variables 𝑆𝑒𝑐𝑖𝑡 and 𝐶𝑜𝑚𝑝𝑙𝑒𝑡𝑒𝑖𝑡, the regression is a linear 

probability model in which the coefficients indicate the impact on the predicted probability of 

attendance and completion (Wooldridge, 2016).  
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I first run regression (1) using the full sample to estimate the overall impact of FSE. Then 

I estimate how the effect was different depending on household wealth. I estimate regression 

(1) for subsamples of the Poorest, Poorer, Richer, and Richest women based on the KDHS Wealth 

Index which categorises households into quintiles based on a comprehensive score of living 

standards using assets and consumer items, housing construction materials, and access to water 

and sanitation (ICF, 2022). Subsampling allows me to examine a major policy aim by testing 

whether FSE improved education more for poor women relative to rich, as the former face 

greater cost barriers to secondary schooling. Finally, I examine regional differences in policy 

impact by running the regression for subsamples of women in the eight regions of Kenya, 

potentially shedding light on region-specific barriers to women’s secondary education. 

6.3 Key Identification Assumptions  

The DID coefficient can be interpreted as the causal impact of the policy under the 

following assumptions. In this study, most of these assumptions are demonstrated to plausibly 

hold, alleviating potential threats to the validity of the identification strategy.  

6.3.1 Parallel Pre-trends in Educational Outcomes 

The key identification assumption for DID is that absent the treatment, outcome variables 

for the treatment and control groups would have evolved at a similar rate over time, such that 

any change to outcomes for the treated relative to the control results from the treatment. 

Educational outcomes for women exhibit parallel pre-trends, with the proportion having 

attended and completed at least secondary school and years of schooling increasing at a similar 

rate for treated and control groups between 1993-2008 (Figure 4). The difference would have 

remained constant without FSE, given the absence of policies with a similar treatment rule and 

constant differences in observable characteristics between age cohorts, as outlined in Sections 

6.3.3 and 6.3.4.  

After the policy, the education of the treatment group increased at a higher rate than the 

control, leading treated women to have a greater proportion attending in 2014. In contrast, the 

education of the control group as a counterfactual remained at the same rate of increase without 
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a substantial rise in slope. Given that other assumptions hold, any change to the difference 

between the groups from a differential change to the education of treated women can be 

attributed to FSE. One must note that the pre-parallel trends hold weaker for completion and 

years of education than attendance and there is an increase in attendance for treated women 

already in 2008, potentially due to partial treatment.  

6.3.2. No Selection Bias and Quasi-random Treatment Assignment 

The policy treatment must be exogenous and quasi-random, without women self-

selecting into being impacted by FSE. Selection bias could occur if women with certain observable 

or unobservable characteristics that make them more or less prone to joining secondary school 

are more likely to receive the fee elimination. For instance, women with more educated parents, 

pro-education preferences or better abilities may be more inclined to attend and self-select into 

being treated. These could positively and negatively bias the estimate of the impact of FSE, 

respectively. In this study, given that year of birth is quasi-random and cannot be influenced by 

women, the assignment to treatment and control groups is exogenous, alleviating selection bias. 

The time dummy indicating the post-policy period is also exogenous for these reasons. The age 

treatment and time variation introduce exogenous variation that allows the identification of the 

causal effect.  

6.3.3. No Alternative Policy or Shock 

There should be no policy change or shock other than FSE between 2003-2014 that 

differently affected the secondary education of treated and control women, as the estimator 

could capture their effect. In Kenya, the estimator could capture the impact of the 2003 FPE 

alongside FSE. The policy increased primary education attainment for children aged 6-13 in 2003, 

who were thus more likely to attend and complete secondary school when becoming ages 11-18 

in 2008 (Muyanga et al., 2010). However, within this cohort, FPE is expected to have the largest 

impact on girls starting primary school aged 6-7 in 2003, with the impact increasing with age for 

younger children (Duflo, 2001). These girls are outside of the chosen treatment age group in 

2008. Also, despite high primary completion rates, Kenya continued to suffer low enrollment in 
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secondary school (MoEST, 2015a). Thus, FPE is likely responsible for a small portion of gains in 

secondary education. There was plausibly no other nationwide policy between 2003-2014 that 

impacted secondary education on a large scale using the FSE’s treatment rule. Thus, any 

differential change to the treated compared to the control can plausibly be attributed to FSE.  

6.3.4. Comparable Treatment and Control Groups 

The control group is a good counterfactual for the treated, such that the impact on the 

educational outcomes for the control group show what would have happened to treated women 

without FSE. In this study, the treatment and control age groups differ in baseline characteristics 

pre-treatment that could impact schooling choice in response to the policy. However, as the 

difference in means in these characteristics did not change significantly over the pre-treatment 

period between 1993-2008, any change in educational attainment post-treatment cannot be 

attributed to these factors. These variables are also added as controls to the regression to 

account for systematic differences between age cohorts. 

For instance, women’s employment and marital status are factors in which changes could 

influence the schooling choice of treated compared to control women upon the introduction of 

FSE. While the difference between treated and control groups remains positive, the overlapping 

confidence intervals indicate that the magnitude of the difference did not change significantly 

between 1993-2008 and 1998-2014, respectively (Figure 5). Table A4 in Appendix IV shows 

similar patterns for other observable, potentially confounding baseline characteristics. Note that 

although the difference in employment reduces in 2014, employment is not included as a control 

due to reverse causality. Nevertheless, this change is unlikely to greatly negatively bias the 

estimates, as the groups become more similar as the difference reduces to close to zero.  
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FIGURE 4 
Parallel Pre-trends in Educational Outcomes 

Panel A: Percentage of women having attended secondary education or higher 

 

Panel B: Percentage of women having at least completed secondary education 

 

Panel C: Mean years of education 

 
 

Figure 4 - Parallel pre-trends in educational outcome variables for treatment and control age groups between 
1993-2014. Panel A: trends in the proportion of women who have attended at least secondary school.  

Panel B: proportion who has completed at least secondary. Panel C: mean years of schooling. 
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FIGURE 5 

Balance Test: Difference in Means in Baseline Characteristics 

Panel A: Proportion currently employed 

 

Panel B: Proportion currently married 

 
  

Figure 5 - Results of the t-tests testing a statistically significant difference in the mean proportion currently 

employed (Panel A) and married (Panel B) between treated and control women between 1993-2014. 
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7. Results 

7.1 Full Sample Results 

Results of the DID estimation reveal that FSE had a strongly statistically significant positive 

effect on the likelihood that women have attended secondary school or higher as their highest 

education level (Table 2 Panel A). Women in the treated group, aged 14-19 in 2008, are 11.3 

percentage points more likely to have attended at least secondary school by 2014 compared to 

the cohort five years after secondary school age, 20-25 in 2008. In other words, out of 100 women 

in the secondary age cohort at the time of FSE, at least 11 were induced to attend high school or 

higher by 2014 as a result of the policy. Furthermore, FSE has a strongly statistically significant 

positive impact on the likelihood that women completed at least secondary school or higher and 

years of education (Panels B and C). Treated women were 5.04 percentage points more likely to 

at least complete secondary school or progress to higher education and had on average 0.629 

years more education in 2014 than those five years older in 2008.  

The estimates are robust to including controls and region FE. The coefficients increase 

when adding controls, indicating a negative, downward bias without controls that would have 

underestimated the impact. Given that the key identification assumptions hold, the coefficients 

plausibly show the causal impact of FSE on secondary school attendance, completion and years 

of education.  

Results provide evidence consistent with the literature on the positive impact of reducing 

the costs of education on demand for schooling and educational attainment, particularly with 

studies finding a positive effect of FSE in Kenya. The magnitude of years of education is similar to 

Brudewold-Newman (2021) who finds an increase of 0.75 years for women from the FSE. 

However, he finds coefficients of 0.15-0.25 on secondary school completion, three to five times 

larger than the estimates in this study. This could be because he examines different treated age 

groups that only include girls who completed primary school and are more prone to enroll in 

secondary and uses geographic variation in initial schooling levels to isolate the effect. The 



DV410  Page 37 of 106 39279 
 

37 
 

positive impact also corresponds with estimates elsewhere in SSA, however, magnitudes vary 

across countries, time periods and identification strategies (Duflo et al., 2021). 

7.2 Wealth Differences in Impact    

Results from sub-sampling based on wealth quintiles reveal that FSE had no significant 

impact on the likelihood that the poorest women have attended at least secondary school as 

their highest education level (Table 3 Panel A). Although there is some significant impact for 

poorer women, the coefficient is smaller than for richer and the richest women, both of which 

experienced a positive significant effect on attendance. Amongst richer and the richest women, 

the treated age cohorts were 16.1 and 19 percentage points more likely, respectively, to have 

attended at least secondary education by 2014 compared to the control cohorts. In contrast, the 

poorer and poorest women were only 13.5 and 4.1 percentage points more likely to attend. 

Similarly, there is no significant impact on completion and years of schooling for the poorest or 

poorer women, whilst there is a significant, positive impact for the top two quintiles (Panels B 

and C). The richer and richest treated women were 11 and 12.8 percentage points more likely to 

complete and had 1.12 and 1.01 years of education in 2014 relative to control women. 

Finding limited improvements to poor women contrasts with literature that finds a 

positive impact from giving secondary school scholarships to poor children (Filmer & Schady, 

2014; Duflo et al., 2021). This may be because these RCTs targeted the poor rather than generally 

offering all parents the option of free schooling. While these FSE studies do not compare rich and 

poor children, similar wealth differences in increases in enrolment to this study were found for 

FPE in Kenya (Muyanga et al., 2010). 

7.3 Regional Differences in Impact  

Results from sub-sampling based on regions reveal that FSE had a significant positive 

impact on women’s secondary school attendance in all regions except in Coast and Rift Valley, 

with significant regional differences in the magnitude of the impact (Table 4 Panel A). In regions 

with the largest impact, like Nyanza and Nairobi, FSE increased the proportion of women having 
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attended at least secondary school by 22.6 and 15.9 percentage points, whilst in North-eastern 

the impact was only 9.2 percentage points. FSE only had a significant positive impact on 

completion of 12.8 and 10.4 percentage points in Nyanza and Western regions and had a positive 

significant impact on years of education in only half the regions, with significant regional 

differences in magnitude (Panels B and C). Women in Central, the region with the largest impact, 

experienced a 1.192-year increase, while education rose by only 0.741 years in Western. 

Nevertheless, estimates may be insignificant due to small sub-sample sizes.  

Finding geographical variation in impact corresponds with Makokha (2016) and Muganda 

et al. (2016) who find different magnitudes of increase in completion in different counties of 

Kenya, with both finding a positive impact on completion in counties in the Western province. 

Nevertheless, magnitudes differ from this study, as the authors use summary statistics for all 

children that cannot be compared to regression estimates for girls only. 
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TABLE 2 

Difference-in-Differences Estimates of the Impact of the Free Secondary Education  

on Secondary School Attendance, Completion and Years of Education  

 Panel A: Attended secondary 
school or above 

Panel B: Secondary school 
completion 

Panel C: Years of Education 

 
 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Age 
Treatment 

0.0103 
(0.0162) 

-0.109*** 
(0.0192) 

-0.111*** 
(0.0192) 

0.00719 
(0.0150) 

-0.0308 
(0.0181) 

-0.0337 
(0.0181) 

0.191 
(0.146) 

-0.546*** 
(0.139) 

-0.555*** 
(0.139) 

Year 2014 
0.000616 
(0.0135) 

0.0233 
(0.0129) 

0.0312* 
(0.0131) 

0.0000961 
(0.0125) 

0.0170 
(0.0122) 

0.0264* 
(0.0123) 

-0.236 
(0.122) 

0.167 
(0.0937) 

0.253** 
(0.0946) 

Age Treat.  
* Year 2014 

0.0910*** 
(0.0183) 

0.111*** 
(0.0170) 

0.113*** 
(0.0169) 

0.0419* 
(0.0168) 

0.0490** 
(0.0160) 

0.0504** 
(0.0160) 

0.397* 
(0.164) 

0.625*** 
(0.123) 

0.629*** 
(0.123) 

Controls No Yes Yes No Yes Yes No Yes Yes 

Region FE No No Yes No No Yes No No Yes 

Constant 
0.339*** 
(0.0122) 

0.551*** 
(0.0708) 

0.581*** 
(0.0742) 

0.253*** 
(0.0112) 

0.272*** 
(0.0668) 

0.259*** 
(0.0699) 

7.823*** 
(0.110) 

5.840*** 
(0.513) 

5.836*** 
(0.537) 

Obs. 17032 16444 16444 17032 16444 16444 17029 16442 16442 

R2 0.010 0.221 0.222 0.003 0.176 0.179 0.004 0.481 0.483 

Adj. R2 0.010 0.219 0.220 0.003 0.175 0.177 0.004 0.480 0.482 

 

Table 2 - Difference-in-Differences Estimates of the Impact of Free Secondary Education on Secondary School 
Attendance, Completion and Years of Education. Columns (1) to (3) contain estimates using the outcome variable of 
women having attended at least secondary school or higher. Columns (4) to (6) contain estimates on women having 

completed at least secondary school or further progressed to tertiary. Columns (7) to (9) contain estimates on 
women’s years of education. Column (1), (4) and (7) contain simple DID models without individual controls or 

region fixed effects. Controls are added in Columns (2), (5) and (8). Columns (3), (6) and (9) include both controls 
and region fixed effects. Table A5 in Appendix V shows the full regression output. Standard errors in parentheses. 

Data: KDHS 2003-2014. *p < 0.05 **p < 0.01 ***p < 0.001 
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TABLE 3 

Wealth Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy on  

Secondary School Attendance, Completion and Years of Education 

 
 

Panel A: Attended secondary school 
or above 

Panel B: Secondary school 
completion 

Panel C: Years of Education 

Poorest Poorer Richer Richest Poorest Poorer Richer Richest Poorest Poorer Richer Richest 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Age 
Treat 

-0.0608* 
(0.0274) 

-0.0746 
(0.0548) 

-0.0678 
(0.0671) 

-0.150** 
(0.0478) 

-0.0317 
(0.0183) 

-0.0122 
(0.0419) 

-0.0543 
(0.0660) 

-0.0898 
(0.0510) 

-0.560 
(0.324) 

-0.434 
(0.374) 

-0.742 
(0.433) 

-0.783* 
(0.340) 

Year 
2014 

0.00524 
(0.0180) 

-0.0403 
(0.0358) 

0.0509 
(0.0440) 

0.00560 
(0.0318) 

-0.0133 
(0.0120) 

-0.0018 
(0.0273) 

-0.0115 
(0.0433) 

0.0521 
(0.0339) 

0.175 
(0.213) 

-0.0023 
(0.244) 

0.0492 
(0.283) 

0.292 
(0.226) 

AgeT * 
Y2014 

0.0406 
(0.0252) 

0.135** 
(0.0512) 

0.161** 
(0.0604) 

0.190*** 
(0.0410) 

0.0325 
(0.0169) 

0.0300 
(0.0391) 

0.128* 
(0.0594) 

0.110* 
(0.0437) 

0.0863 
(0.298) 

0.861 
(0.349) 

1.115** 
(0.389) 

1.013*** 
(0.291) 

Cont. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Reg. FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Const. 
0.254** 

(0.0943) 
0.139 

(0.219) 
0.584* 
(0.251) 

0.248 
(0.230) 

0.103 
(0.0632) 

-0.0111 
(0.167) 

0.471 
(0.247) 

0.310 
(0.245) 

6.110*** 
(1.117) 

3.108* 
(1.492) 

9.678*** 
(1.615) 

5.747** 
(1.633) 

Obs 2518 1893 2045 2425 2518 1893 2045 2425 2517 1893 2044 2425 

R2 0.083 0.096 0.118 0.108 0.037 0.074 0.084 0.089 0.536 0.294 0.242 0.219 

9Adj. R2 0.070     0.079 0.103 0.095 0.023 0.057 0.069 0.077 0.529 0.280 0.229 0.208 

 

Table 3 - Wealth Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy on 
Secondary School Attendance and Years of Education, broken down into four wealth quintiles of poorest, poorer, 

richer and richest women. Columns (1) to (4) contain estimates on women having at least attended secondary 
school or higher. Columns (5) to (8) contain estimates on women having completed at least secondary school or 

further progressed to tertiary. Columns (9) to (12) show estimates on women’s years of education. All regressions 
include individual controls and region fixed effects. Tables A6-A9 in Appendix V show the full regression outputs, 

including coefficients for control variables. Standard errors are in parentheses. Data Source: KDHS 2003-2014.  
* p < 0.05, ** p < 0.01, *** p < 0.001 
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TABLE 4 

Regional Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy  

on Secondary School Attendance, Completion and Years of Education 

 
 

Eastern Coast Nairobi 
North 

Eastern 
Central Nyanza Rift Valley Western 

(1) (2) (3) (4) (5) (6) (7) (8) 

Panel A: Attended at least Secondary School or Higher  

Age Treat 
-0.136* 

(0.0530) 
-0.0879 
(0.0542) 

-0.0332 
(0.0633) 

-0.118* 
(0.0481) 

-0.0727 
(0.0618) 

-0.220*** 
(0.0593) 

-0.105* 
(0.0417) 

-0.112 
(0.0621) 

Year 2014 
0.0595 

(0.0371) 
0.0340 

(0.0351) 
-0.0351 
(0.0451) 

0.0223 
(0.0331) 

0.0475 
(0.0391) 

-0.0251 
(0.0391) 

0.0880** 
(0.0292) 

0.0119 
(0.0426) 

AgeT * Y2014 
0.132** 

(0.0483) 
0.0771 

(0.0466) 
0.159** 

(0.0564) 
0.0915* 
(0.0442) 

0.125* 
(0.0516) 

0.226*** 
(0.0514) 

0.0657 
(0.0386) 

0.144** 
(0.0548) 

Controls Yes Yes Yes Yes Yes Yes Yes Yes 

Constant 
0.731*** 
(0.168) 

0.529* 
(0.230) 

0.0403 
(0.472) 

1.873*** 
(0.339) 

0.579 
(0.477) 

1.390*** 
(0.385) 

0.828** 
(0.273) 

0.784 
(0.411) 

Obs 2448 1902 1134 945 1676 2173 4681 1485 
R2 0.216 0.273 0.113 0.292 0.125 0.180 0.244 0.161 
Adj R2 0.207 0.261 0.093 0.276 0.112 0.171 0.239 0.146 

 

Panel C: Years of Education 

Age Treat 
-0.511 
(0.397) 

-0.821 
(0.457) 

0.498 
(0.462) 

-1.425* 
(0.633) 

-1.103** 
(0.365) 

-0.825* 
(0.346) 

-0.117 
(0.303) 

-0.326 
(0.412) 

Year 2014 0.217 
(0.279) 

0.0792 
(0.295) 

0.0804 
(0.329) 

0.690 
(0.435) 

-0.273 
(0.231) 

0.234 
(0.228) 

0.930*** 
(0.212) 

0.390 
(0.283) 

AgeT * Y2014 0.521 
(0.363) 

1.028** 
(0.392) 

0.312 
(0.411) 

0.895 
(0.581) 

1.192*** 
(0.305) 

1.138*** 
(0.300) 

-0.122 
(0.281) 

0.741* 
(0.363) 

Controls Yes Yes Yes Yes Yes Yes Yes Yes 

Constant 6.223*** 
(1.262) 

7.423*** 
(1.941) 

5.489 
(3.444) 

22.31*** 
(4.450) 

9.124** 
(2.818) 

10.66*** 
(2.249) 

10.75*** 
(1.991) 

11.62*** 
(2.724) 

Obs 2447 1902 1134 945 1675 2173 4681 1485 

R2 0.456 0.432 0.217 0.356 0.166 0.240 0.511 0.194 

Adj. R2 0.450 0.423 0.199 0.342 0.154 0.232 0.508 0.180 

Table 4 - Regional Difference-in-Differences Estimates of the Impact of Free Secondary Education on Secondary 
School Attendance, Completion and Years of Education for the eight regions of Kenya. Panel A contains estimates 

using the outcome variable of women having at least attended secondary school or higher as their highest 
education level. Panel B contain estimates for women having at least completed secondary school. Panel C shows 

estimates for women’s years of education. All regressions include individual controls and region fixed effects. Tables 
A9-A12 in Appendix V show the full regression outputs. Standard errors are in parentheses. Data Source: KDHS 

2003-2014. * p < 0.05, ** p < 0.01, *** p < 0.001  

Panel B: Completed at least Secondary School  

Age Treat 
-0.0593 
(0.0497) 

-0.0131 
(0.0517) 

0.0396 
(0.0658) 

-0.100* 
(0.0468) 

0.00626 
(0.0608) 

-0.120* 
(0.0520) 

-0.0652 
(0.0393) 

-0.00539 
(0.0546) 

Year 2014 0.0325 
(0.0348) 

0.0441 
(0.0334) 

0.00648 
(0.0469) 

0.0190 
(0.0322) 

0.0307 
(0.0385) 

-0.00966 
(0.0343) 

0.0467 
(0.0275) 

0.00254 
(0.0375) 

AgeT * Y2014 0.0487 
(0.0453) 

0.0151 
(0.0444) 

0.0589 
(0.0586) 

0.0821 
(0.0430) 

0.0528 
(0.0509) 

0.128** 
(0.0452) 

0.0529 
(0.0364) 

0.104* 
(0.0482) 

Controls Yes Yes Yes Yes Yes Yes Yes Yes 

Constant 0.435** 
(0.158) 

0.306 
(0.220) 

0.110 
(0.491) 

1.757*** 
(0.329) 

0.322 
(0.470) 

0.570 
(0.338) 

0.604* 
(0.258) 

-0.0663 
(0.361) 

Obs 2448 1902 1134 945 1676 2173 4681 1485 
R2 0.159 0.220 0.095 0.256 0.122 0.179 0.191 0.137 
Adj. R2 0.149 0.208 0.075 0.239 0.109 0.170 0.185 0.121 
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8. Robustness Check 

I run a placebo estimation, adopted from Brudevold-Newman (2021), to test whether the 

coefficients estimated in the main regression are statistical artefacts. This examines whether the 

impact can be attributed to FSE specific to the treatment period, rather than other factors also 

present in other periods. I compare the impact of being treated in 2014 to the impact in placebo 

years 1998, 2003, and 2008, with 1993 as the base year. I estimate equation (2) using OLS, 

𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑖𝑡 = 𝛽0 + 𝛽1𝐴𝑔𝑒𝑇𝑖 + 𝛽2𝑌𝑒𝑎𝑟1998𝑡

+ 𝛽3𝑌𝑒𝑎𝑟2003𝑡 + 𝛽4𝑌𝑒𝑎𝑟2008𝑡 + 𝛽5𝑌𝑒𝑎𝑟2014𝑡

+ 𝛽6(𝐴𝑔𝑒𝑇𝑖 × 𝑌𝑒𝑎𝑟1998𝑡) + 𝛽7(𝐴𝑔𝑒𝑇𝑖 × 𝑌𝑒𝑎𝑟2003𝑡)

+ 𝛽8(𝐴𝑔𝑒𝑇𝑖 × 𝑌𝑒𝑎𝑟2008𝑡) + 𝛽9(𝐴𝑔𝑒𝑇𝑖 × 𝑌𝑒𝑎𝑟2014𝑡)

+ 𝛾𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖𝑡 + 𝑒𝑖𝑡 

   (2) 

where 𝑖 = 1, 2, … , 𝑛, 𝑡 = 0,1  and 𝛾 is a vector of control variables. Similarly to the main 

estimation, I regress the outcome variables 𝑆𝑒𝑐𝑖𝑡, 𝐶𝑜𝑚𝑝𝑙𝑒𝑡𝑒𝑖𝑡 and 𝐸𝑑𝑢𝑌𝑖𝑡  against the age 

treatment 𝐴𝑔𝑒𝑇𝑖, year dummies for 1998, 2003, 2008 and 2014, the interaction between age 

treatment and year dummies for each year, and control variables. 𝐴𝑔𝑒𝑇𝑖 equals 1 for women 

aged 20-25 and 0 for those aged 26-31 each year. The year dummies equal 1 for observations in 

each year and 0 otherwise. The interaction terms compare the difference between the 

proportion of women who have attended and completed at least secondary education and years 

of schooling of treatment and control groups in each year to 1993.  

Results for secondary education attendance pass the placebo test, as interactions for all 

years except 2014 are insignificant. This indicates that there is no significant effect on attendance 

from being in the treated group relative to the control compared to 1993 in years other than 

post-treatment after the FSE (Table 5 Panel A). Before 2008, the coefficients are not significantly 

different from zero, whilst in 2014 the effect is positive, with zero outside the confidence interval 

(Figure 6 Panel A). Women of ages impacted by FSE are 11.4 percentage points more likely to 

have attended at least secondary school by 2014 relative to 1993, compared to women past 
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secondary school age in 2008. Note that the interaction coefficient for 2008 shows some effect 

of lower significance and magnitude, plausibly due to partial treatment.  

However, results for completion and years of education fail to pass the placebo test, as 

interactions are all significant and negative (Table 5 and Figure 6, Panels B and C). This indicates 

that the difference between years of education and completion of the treated and control groups 

narrowed since 1993 – younger women’s education increased slower than older women, for 

instance, due to older women gaining more opportunities later in life to go back to school. The 

parallel trends assumption may only weakly hold and control women may be a weak 

counterfactual for the treated. The significant difference between groups may not be specific to 

comparing 2003 and 2014 when FSE took effect, as differences are also significant between years 

without the policy. Thus, the significant positive impact on completion and years of schooling 

may be a statistical artefact not solely due to FSE.  
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TABLE 5 

Placebo Difference-in-differences Estimates 

 Panel A: Attended at least  

Secondary School 

Panel B: Completed at least 

Secondary School  
Panel C: Years of Education 

 

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

Age Treat. 
0.00252 
(0.0167) 

-0.0905*** 
(0.0184) 

0.0868*** 
(0.0147) 

0.0374* 
(0.0165) 

1.048*** 
(0.138) 

0.384** 
(0.133) 

Year 1998 
0.0146 

(0.0177) 
-0.00492 
(0.0165) 

0.211*** 
(0.0156) 

0.196*** 
(0.0148) 

1.178*** 
(0.146) 

1.029*** 
(0.119) 

Year 2003 
0.0157 

(0.0173) 
-0.0103 
(0.0162) 

0.230*** 
(0.0153) 

0.197*** 
(0.0145) 

1.410*** 
(0.150) 

1.543*** 
(0.116) 

Year 2008 
0.0176 

(0.0172) 
0.00782 
(0.0163) 

0.233*** 
(0.0152) 

0.212*** 
(0.0146) 

1.416*** 
(0.149) 

1.771*** 
(0.117) 

Year 2014 
0.0163 

(0.0137) 
0.0329* 
(0.0131) 

0.230*** 
(0.0121) 

0.232*** 
(0.0117) 

1.174*** 
(0.119) 

1.873*** 
(0.0939) 

AgeT * Y1998 
0.0113 

(0.0237) 
 

0.0227 
(0.020) 

-0.0843*** 
(0.0209) 

-0.0812*** 
(0.0198) 

-0.587** 
(0.206) 

-0.492** 
(0.158) 

AgeT * Y2003 
0.00774 
(0.0232) 

0.00280 
(0.0215) 

-0.0796*** 
(0.0205) 

-0.0825*** 
(0.0193) 

-0.857*** 
(0.201) 

-0.932*** 
(0.155) 

AgeT * Y2008 
0.0312 

(0.0230) 
0.0425* 
(0.0216) 

-0.0679*** 
(0.0203) 

-0.0594** 
(0.0194) 

-0.949*** 
(0.200) 

-0.762*** 
(0.155) 

AgeT * Y2014 
0.0987*** 
(0.0186) 

0.114*** 
(0.0173) 

-0.0377* 
(0.0164) 

-0.0280 
(0.0155) 

-0.460** 
(0.161) 

-0.319* 
(0.125) 

Controls No Yes No Yes No Yes 

Region FE No Yes No Yes No Yes 

Constant 
0.323*** 
(0.0124) 

0.422*** 
(0.0622) 

0.0233* 
(0.0109) 

0.0530 
(0.0562) 

6.413*** 
(0.107) 

3.483*** 
(0.450) 

Obs. 27393 26659 27393 26659 27390 26656 

R2 0.008 0.177 0.026 0.164 0.010 0.417 

Adj. R2 0.008 0.175 0.026 0.162 0.009 0.416 

 
Table 5 - Placebo Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy on 

Secondary School Attendance and Years of Education. Panel A shows estimates for women having attended at least 
secondary school or higher. Panel B shows estimates for women having completed at least secondary school, and 

Panel C contains estimates on years of education. Table A13 in Appendix VI shows the full regression outputs. 
Standard errors in parentheses. Data Source: KDHS 1993-2014. * p < 0.05, ** p < 0.01, *** p < 0.001   
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FIGURE 6 

Placebo Difference-in-differences Coefficients  

Panel A: Likelihood of having attended at least secondary education or higher. 

 

Panel B: Likelihood of having completed at least secondary education or higher. 

  

Panel C: Mean years of education 

 

Figure 6 – Graph of interaction coefficients of Placebo Difference-in-Differences Estimates of the Impact of Free 
Secondary Education Policy over time. Panel A shows secondary school attendance, Panel B shows secondary school 

completion, Panel C shows years of education. 
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9. Discussion 

9.1 Mechanisms Explaining the Results  

The significant positive average treatment effect of FSE on secondary school attendance, 

which passes the placebo test, confirms the hypothesis based on the theory of demand for 

schooling that reducing monetary costs through ‘public subsidies’ of free education induces an 

‘efficiency effect’ to increase parental investment in children’s schooling and increase 

educational attainment. Within the framework of Kabeer’s (2018) theory of change for women 

empowerment, results indicate that the livelihood intervention led to some increase in education 

as ‘structures of constraint’ did not fully prevent girls from benefiting from free schooling, 

although constraints may have restrained potential improvements, which is not tested in this 

study. However, estimates for completion are less than half of the overall increase in attendance, 

indicating that FSE mostly induced women to begin attending secondary school but failed to 

prevent drop-out. 

While there was an increase in years of education, these estimates, along with results for 

completion, fail to pass the placebo test and thus may not be entirely attributable to FSE. In the 

schooling demand theory, it is ambiguous to what extent monetary cost reductions improved 

long-term educational attainment rather than just short-term attendance. Thus, within the 

women empowerment framework, it remains questionable to what extent increased attendance 

translated into significant human and social resources through which women can gain practical, 

cognitive, practical and subjective capabilities and agency. It depends on the extent to which 

incomplete secondary education can yield gains in knowledge, skills, self-worth and relationships, 

and its returns relative to complete secondary schooling in labour markets (Kabeer, 2018).  

Three mechanisms are considered to explain the findings: monetary cost constraints, 

barriers beyond monetary costs, and gender-specific ‘structures of constraint’. Firstly, results 

based on household wealth suggest that cost reductions might have been inadequate to fully 

alleviate cost constraints and allow women to complete school. Contrasting the hypothesis, FSE 

was less successful at improving attendance for poorer compared to rich women and had limited 
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success improving completion and years of schooling for the poorest, leading mostly rich women 

to benefit from long-term educational attainment. Poor women continued to face large non-fee 

costs despite free schooling, including lunches, uniforms and transportation (Ngware et al., 

2007). Statistics show that even before FSE, low-income families benefitted less from 

government provision and financing of secondary school relative to wealthy households (ibid). 

Additional schooling expenses, like lunches, increased further after the fee elimination and 

remained beyond the budget of poorer households (Ohba, 2009).  

Secondly, the estimated regional differences in policy impact, in line with the hypothesis, 

suggest that there may be other barriers in certain provinces which hurdled women in attending 

and completing secondary school despite free education. While FSE increased attendance in 

most regions, it had no significant impact on completion and years of schooling in most provinces. 

This is potentially due to other determinants to investment in education beyond costs that 

generate particularly strong trade-offs for secondary education, especially for poor girls. These 

include poor schooling infrastructure, low parental education, limited access to schools, long 

travel times, limited skilled employment opportunities and easy access to low-skilled jobs due to 

agriculture and high informality (WB, 2022b). In Kenya, studies have documented a limited 

increase in school capacity and infrastructure following FSE, as schools lacked adequate teachers 

and resources to accommodate increased enrolment, compromising the quality of teaching and 

parents’ perceptions of it (MoEST, 2015a).  

Notably, regions that experienced the smallest increase in attendance had the lowest 

initial education levels and the highest proportion of poor women in 2003, whilst provinces with 

the largest gains had high initial education levels and low poverty. Figure 7, which ranks regions 

from largest to smallest FSE impact, shows a positive correlation between the regional FSE impact 

on attendance and the initial regional proportion with at least secondary attendance in 2003, 

and a negative correlation between the coefficient and the proportion of poorer and poorest 

women in 2003. Although relationships cannot be established for completion and years of 

education as most coefficients are insignificant, estimates in this study are consistent with 

statistics showing that poorer regions with low educational attainment experienced limited 

improvements in education relative to more educated, wealthier areas (MoEST, 2015a). Notably, 
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these patterns are at odds with the proposition frequently employed in the literature that policies 

yield the largest improvements in regions where more students could be induced to attend and 

complete school (Osili & Long, 2008; Brudewold-Newman, 2021). Nevertheless, this may be 

because this study analyses aggregate regional values compared to previous county- or district-

level analyses in previous studies, hiding within-region variations that may be consistent with the 

proposition.  

Finally, there could be gender-specific ‘structures of constraint’ that limit improvements 

to girls’ attendance or completion despite FSE. ‘Intrinsically gendered’ family and community 

institutions are highly prevalent in Kenya, as women tend to have an inferior position in society 

relative to men, they are traditionally responsible for housework and child-care, and parents 

often have biased preferences favouring boys’ education (MoEST, 2015b). Gender-bearing 

societal institutions often discriminate against women, leading to low formal labour force 

participation and producing feedback loops through which parents are further discouraged from 

investing in girls’ schooling (Putzi, 2009). In the women empowerment framework, these 

constraints may have prevented the livelihood intervention of FSE from translating into greater 

gains in education, long-term improvements in resources and capabilities, and stronger agency 

to realise achievements. Nevertheless, the extent to which gendered constraints are more 

prevalent relative to cost constraints or other barriers to educational attainment is not 

established in this study.  

9.2 Limitations1 

9.2.1 Data and Methodology 

Firstly, measuring educational attainment as women having attended or completed at 

least secondary school could overestimate the policy impact, as it includes those who already 

progressed to tertiary education. However, not including them could greatly underestimate the 

impact. Although panel data following the educational attainment of the same women could 

overcome this issue, country-level panel data like the DHS is unavailable for Kenya. Secondly, 

 
1 Further limitations in Appendix VIII.   
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conducting quantitative rather than qualitative analysis poses inherent limitations. A quantitative 

study does not allow me to theoretically analyse the mechanisms behind women’s schooling 

choices and gender-specific constraints of different regions and socio-economic backgrounds. 

Supplementing with interviews and surveys would enable me to examine personal insights on 

FSE from girls, teachers, or government officials.  

9.2.2 Internal Validity 

Several factors may violate the key identification assumptions and compromise the 

robustness of DID. Firstly, while observable characteristics are controlled for, there may be 

unobservable or unmeasured excluded factors that are correlated with educational outcomes, 

such as parents’ education or girls’ ability, that could spuriously drive the relationship. Region FE 

do not control for time-variant, region-specific factors that are correlated with women’s 

education. For example, building additional secondary schools in certain regions but not in others 

between 2003-2014 could increase education and lead to overestimating the policy impact (Duflo 

et al., 2001). Nevertheless, these can only bias the estimates if their impact systematically differs 

between treated and control groups, which is unlikely given limited selection bias and no other 

nationwide shock impacting secondary education using the same treatment rule over the period.  

9.2.3 External Validity 

The findings in this study are specific to the 2008 FSE in Kenya and may not be externally 

valid in other developing countries. The impact that reducing the cost of schooling increases 

educational attainment has been widely documented in low-income countries across the world, 

including SSA and Kenya specifically. However, the magnitude of the estimates may vary between 

countries depending on several factors, including income and education levels, schooling 

infrastructure and gendered constraints. The estimates are difficult to directly compare to other 

literature in Kenya, as they employ different methodologies and examine different samples and 

time periods. Estimates also cannot be compared in absolute terms but should be evaluated in 

terms of standard deviations of change relative to the baseline level of education. 
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9.2.4 Scope Limitations 

Finally, this study does not estimate to what extent cost barriers, as opposed to gender-

specific constraints, prevent women from benefiting from free schooling. It does not examine 

whether women benefited from schooling long-term through tertiary education or employment 

and whether educational resources translated into practical and subjective agency, cognitive 

capabilities and achievements (Lucas & Mbiti, 2012). Long-run studies on multiple dimensions 

are essential to establish the comprehensive impact of FSE in Kenya (Duflo et al., 2021).  
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Figure 7 - Graph depicting regional differences in the impact of FSE on the likelihood of having attended secondary 
school or higher, or the DID interaction coefficient; the initial proportion of women having attended secondary 

school or higher in 2003 in each region using KDHS data; and the proportion of women in poorer or poorest wealth 
quintiles in 2003 using KDHS data. The trendlines show a positive correlation between the regional DID coefficient 
and regional initial education level, and negative correlation with initial poverty rates. Table A14 in Appendix VII 

contains the full table of values for each region. Data Source: KDHS 2003.   
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10. Conclusion 

10.1 Conclusions 

This dissertation investigates the 2008 FSE in Kenya, which eliminated tuition fees in all 

public secondary schools while parents continued to pay for non-fee schooling expenses. It 

examines how the policy impacted women’s educational attainment, more specifically, the 

likelihood of women having attended secondary school or higher, the likelihood of having 

completed secondary education or higher and years of schooling. I use KDHS data and employ a 

DID that exploits exogenous variation from age cohort treatment, comparing educational 

outcomes for treated women aged 14-19 in 2008 to control women aged 20-25 in 2008, from 

before FSE in 2003 to after in 2014. I show that most key identification assumptions hold, under 

which the DID estimator plausibly identifies the causal impact of FSE on educational outcomes. 

Results indicate that FSE had a significant positive impact on women’s educational 

attainment. FSE increased the likelihood of attendance, robust to controls, region FE and placebo 

tests. It also significantly increased the likelihood of completion and years of education. The 

results are in line with recent studies providing evidence of the positive impact of free public 

education, particularly FSE in Kenya. They confirm the hypothesis based on the predictions of 

Becker’s (1962) theory of demand for schooling and suggest improved resources for women 

within Kabeer’s (2018) empowerment framework. However, the coefficient for completion is less 

than half of the increase in attendance and estimates for completion and years of education are 

not robust to placebo tests. Thus, the impact may not be fully attributable to FSE and gains in 

attendance may have failed to translate into long-term educational attainment. Within the 

empowerment framework, women might have failed to acquire long-term resources to build 

capabilities and agency, potentially due to gendered ‘structures of constraint’. 

Furthermore, findings show that FSE was less effective at improving attendance for 

poorer compared to rich women, with limited improvements to completion and years of 

schooling for the poorest. This suggests that non-fee monetary costs remained a significant 

barrier to long-term gains in education for women. Finally, there are significant regional 
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differences in policy impact, with some improvements in attendance in most regions but no 

significant impact on completion and years of schooling in most provinces. Notably, FSE improved 

education the least in regions with the lowest initial education levels and highest poverty. This 

indicates that other factors beyond monetary costs hurdle secondary school attendance and 

completion, including poor schooling infrastructure and limited skilled employment, which are 

more prevalent in less- than more-developed regions.  

10.2 Further Research  

Further research is required on the nationwide impact of FSE on a comprehensive set of 

educational outcomes, including long-term learning outcomes and progression into tertiary 

education, along with life outcomes like employment, marriage and fertility decisions, self-worth 

and independence. This could contribute to understanding whether women acquired resources 

to enhance capabilities and agency through education (Kabeer, 2018). Comparing outcomes to 

boys could reveal the extent to which monetary costs rather than ‘structures of constraint’ 

prevent women in attaining education. Evaluations should combine secondary with primary 

sources like interviews or surveys with girls, teachers and government officials and employ both 

quantitative and qualitative analysis. Using panel data and Probit or Logit would give more 

accurate quantitative estimates. Smaller-scale RCTs could inform specific design and 

implementation aspects, like how much and to whom to disburse funding.  

Furthermore, studies could use county-level or geospatial data to examine the 

characteristics of regions benefitting most from free education, like school density, parents’ 

education, or alternative support available to poor families. This way, researchers could 

investigate the barriers limiting women’s secondary schooling depending on region and 

socioeconomic background. Finally, studies should compare the cost-effectiveness of alternative 

interventions promoting poor women’s education, including cash transfers, free school supplies 

and sanitary products (J-PAL 2018).  
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10.3 Policy Implications 

The findings have important implications for designing future FSE policies in Kenya, which 

remains highly relevant given the persistent low secondary schooling and wide gender 

inequalities in education (MoEST, 2015a). Firstly, results indicate that FSE policies designed 

similarly to Kenya’s have the potential to significantly raise secondary school attendance for girls 

nationwide. However, for girls to fully realise the long-term benefits of secondary education, 

policies must help them complete secondary school and meaningfully lengthen their studies. To 

this end, the government must provide more funding to prevent dropout, especially given the 

strong trade-offs associated with secondary education for women in Kenya. Policies should target 

improving education in less developed regions with low educational attainment. For poor 

women, the government must cover even smaller expenses like lunches or uniforms, similarly to 

FPE (ibid). Given the large cost of FSE and limited fiscal budget, the government should explore 

alternative cost-effective financial incentives, including scholarships or conditional cash transfers 

(Ndiku & Muhavi, 2013) 

Secondly, funding should be complemented with programs that incentivise adolescents 

and parents to invest in girls’ secondary education. This could involve providing information on 

education quality and long-term returns to schooling, providing skilled employment 

opportunities through civil servant positions (Duflo, 2021), or expanding vocational education 

that suits the labour market needs of underserved areas (Kabeer, 2018). Furthermore, FSE should 

be implemented more efficiently to ensure that schools receive adequate funding on time, with 

strong accountability systems to limit corruption. Investments in infrastructure and training 

teachers is essential for maintaining quality education, especially in underserved areas. Finally, 

FSE should target girls’ ‘structures of constraint’ and be complemented with interventions like 

financial support for ‘soft skills’ building, affordable child-care, and cash or asset transfers tied to 

fertility choices and sexual health (ibid). Ultimately, empowering women through secondary 

education can be key to promoting long-term socio-economic development in Kenya.   
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Appendices 

Appendix I: Data & Variables  

 
Appendix I-a: Summary Statistics and Description 

  
Table A1 - Summary statistics of variables of data for 1993, 1998 and 2008, including the number of observations, mean, standard deviation, minimum and 
maximum values. Corresponding values for 2003 and 2014 are contained in Table 1.  

TABLE A1 
Summary Statistics  

 1993 1998 2008 

Variables Obs Mean Stdev Min Max Obs Mean Stdev Min Max Obs Mean Stdev Min Max 

Sec 7,540 0.237931 0.4258449 0 1 7,881 0.2730618 0.4455606 0 1 8,444 0.3313595 0.4707299 0 1 

Comlete 7,540 0.04655 0.21069 0 1 7,881 0. .16089 0.36745 0 1 8,444 0.21755 0.4126 0 1 

EduY 7,540 6.004775 3.682372 0 21 7,881 6.715899 3.697044 0 19 8,444 7.41793 4.356468 0 23 

Year2014 7,540 0 0 0 0 7,881 0 0 0 0 8,444 0 0 0 0 

AgeT 3,355 0.55231 0.4973303 0 1 3,293 0.5617978 0.4962417 0 1 3,713 0.5634258 0.4960277 0 1 

2014*AgeT 3,355 0 0 0 0 3,293 0 0 0 0 3,713 0 0 0 0 

age 7,540 27.62944 9.225985 15 49 7,881 28.03363 9.421113 15 49 8,444 28.42575 9.489345 15 49 

hhdno 7,540 6.667772 3.477263 1 32 7,881 5.981094 2.844939 1 30 8,444 5.480341 2.597928 1 19 

urban 7,540 0.144695 0.3518164 0 1 7,881 0.155564 0.3624645 0 1 8,444 0.136073 0.3428863 0 1 

coast 7,540 0.1384615 0.3454067 0 1 7,881 0.1504885 0.3575723 0 1 8,444 0.1334676 0.3400995 0 1 

eastern 7,540 0.0486737 0.2151993 0 1 7,881 0.0531658 0.2243783 0 1 8,444 0.1127428 0.3162968 0 1 

nairobi 7,540 27.62944 9.225985 15 49 7,881 0.0998604 0.2998328 0 1 8,444 0.1152297 0.3193179 0 1 

central 7,540 6.667772 3.477263 1 32 7,881 0.1763736 0.3811619 0 1 8,444 0.1560872 0.3629594 0 1 

nyanza 7,540 0.1676393 0.3735704 0 1 7,881 0.2508565 0.4335336 0 1 8,444 0.1513501 0.358411 0 1 

Riftv. 7,540 0.232626 0.4225338 0 1 7,881 0 0 0 0 8,444 0.0720038 0.2585095 0 1 

Northe 7,540 0 0 0 0 7,881 0.9077528 0.2893929 0 1 8,444 0.8095689 0.3926644 0 1 
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chris 7,540 0.9140584 0.2802964 0 1 7,881 0.056338 0.2305879 0 1 8,444 0.1608243 0.3673905 0 1 

mus 7,540 0.0485411 0.2149209 0 1 7,881 0.186017 0.3891451 0 1 8,444 0.3096874 0.4623921 0 1 

poorer 7,540 0.1539788 0.3609523 0 1 7,881 0.0836188 0.2768329 0 1 8,444 0.080649 0.2723114 0 1 

poorest 7,540 0.1108753 0.3139985 0 1 7,881 0.0831113 0.2760679 0 1 8,444 0.1193747 0.3242481 0 1 

richer 7,540 0.1045093 0.3059404 0 1 7,881 0.0944043 0.2924089 0 1 8,444 0.1038607 0.3050979 0 1 

richest 7,540 0.1238727 0.3294581 0 1 7,881 0.1204162 0.3254682 0 1 8,444 0.1713643 0.3768493 0 1 

boran 7,255 0.0292212 0.1684377 0 1 7,663 0.0656401 0.2476681 0 1 7,902 0.0183498 0.1342213 0 1 

embu 7,255 0.1510682 0.3581401 0 1 7,663 0.1717343 0.377174 0 1 7,902 0.0949127 0.2931128 0 1 

gabbra 7,255 0.1048932 0.3064368 0 1 7,663 0.1115751 0.3148635 0 1 7,902 0.0842825 0.2778285 0 1 

iteso 7,255 0.207581 0.405603 0 1 7,663 0.163774 0.3700945 0 1 7,902 0.1903316 0.3925875 0 1 

kalenjin 7,255 0.075672 0.2644907 0 1 7,663 0.0841707 0.2776617 0 1 7,902 0.056568 0.2310298 0 1 

kamba 7,255 0.158787 0.3655026 0 1 7,663 0.1457654 0.3528939 0 1 7,902 0.1602126 0.3668263 0 1 

kikuyu 7,255 0.128601 0.3347808 0 1 7,663 0.1251468 0.3309069 0 1 7,902 0.1408504 0.3478892 0 1 

kisii 7,255 0.0311509 0.1737375 0 1 7,663 0.0091348 0.0951448 0 1 7,902 0.0156922 0.1242897 0 1 

kuria 7,255 0.0023432 0.0483533 0 1 7,663 0.0024794 0.0497355 0 1 7,902 0.0464439 0.2104578 0 1 

luhya 7,255 0.0726396 0.2595618 0 1 7,663 0.0826047 0.2753018 0 1 7,902 0.0859276 0.2802749 0 1 

luo 7,255 0.0380427 0.1913126 0 1 7,663 0.0379747 0.1911475 0 1 7,902 0.0907365 0.2872522 0 1 

maasai 7,540 0.1238727 0.3294581 0 1 7,881 0.2730618 0.4455606 0 1 7,902 0.0156922 0.1242897 0 1 

mbere 7,255 0.0292212 0.1684377 0 1 7,881 6.715899 3.697044 0 19 8,444 0.3313595 0.4707299 0 1 

meru 7,255 0.1510682 0.3581401 0 1 7,881 0 0 0 0 8,444 7.41793 4.356468 0 23 

orma 7,255 0.1048932 0.3064368 0 1 3,293 0.5617978 0.4962417 0 1 8,444 0 0 0 0 

poko 7,255 0.207581 0.405603 0 1 3,293 0 0 0 0 3,713 0.5634258 0.4960277 0 1 

rendille 7,255 0.075672 0.2644907 0 1 7,881 28.03363 9.421113 15 49 3,713 0 0 0 0 

samburu 7,255 0.158787 0.3655026 0 1 7,881 5.981094 2.844939 1 30 8,444 28.42575 9.489345 15 49 

somali 7,255 0.128601 0.3347808 0 1 7,881 0.155564 0.3624645 0 1 8,444 5.480341 2.597928 1 19 

swahili 7,255 0.0311509 0.1737375 0 1 7,881 0.1504885 0.3575723 0 1 8,444 0.136073 0.3428863 0 1 

taita 7,255 0.0023432 0.0483533 0 1 7,881 0.0531658 0.2243783 0 1 8,444 0.1334676 0.3400995 0 1 

turkana 7,255 0.0726396 0.2595618 0 1 7,881 0.0998604 0.2998328 0 1 8,444 0.1127428 0.3162968 0 1 
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Table A2 - Summary of all variables used in the analysis: dependent variables, independent variables 
and controls. Includes variable names and categories, the type of variables and their description.  

TABLE A2 
Summary of Variables 

Variable  Name / Category  Type  Description  

Dependent variables 

Sec At least secondary as 
highest education level 
attended 

Dummy  Respondent has attended secondary school 
or tertiary education as their highest 
education level.  

Complete Completed at least 
secondary school 

Dummy  Respondent has at least completed 
secondary school or already attended or 
completed tertiary education.  

EduY Years of Education Discrete 
numerical  

Total number of completed years of 
education.  

Independent variables 

Year2014  Respondent surveyed 
in 2014  

Dummy  Dummy=1 if respondent was surveyed in 
2014, Dummy=0 otherwise  

AgeT Respondent in age  
treatment group 

Dummy Dummy=1 if respondent is in age treatment 
group, aged 20-25 in 2014 (14-19 in 2008) 

AgeT * 
Year2014 

Respondent surveyed 
in 2014 and belongs to 
age treatment group 

Interaction 
of two 
dummies 

Interaction=1 if respondent was surveyed in 
2014 and is in age treatment group, aged 20-
25 in 2014 (14-19 in 2008) 

 Control Variables 

age  
  

Age   Discrete 
numerical  

Age of the respondent in completed years at 
the time of the survey.  

hhdno Household size  Discrete 
numerical  

Total number of household members, 
includes usual residents and visitors who 
slept in the house the previous night.  

urban  Place of residence   Dummy  Urban=1 if the respondent’s place of 
residence is in an urban area  
Urban=0 if in rural.   

coast  
eastern 
nairobi 
central 
nyanza  
rift valley 
northeastern  

Region of residence  Dummy  Dummy=1 if respondent lives in that 
province,  
Dummy=0 otherwise.   

chris  
mus  

Religion Dummy  Chris=1 if respondent is Christian,   
Mus=1 if respondent is Muslim,   
Base group: No religion  
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poorest  
poorer  
richer  
richest  

Household wealth 
quintiles   

Dummy  Dummy=1 if the respondent belongs to a 
certain quintile. Dummy=0 otherwise.   
Base group: Middle quintile    

Kikuyu 
Kalenjin 
Luhya 
Boran 
Embu 
Gabbra 
Iteso 
Kamba 
Kisii 
Kuria 
Luo 
Maasai 
Mbere 
Meru 
Orma 
Pokomo 
Rendille 
Samburu 
somali 
Swahili 
Taita 
turkana 

Ethnicity  Dummy  Dummy=1 if respondent belongs to that 
tribe; Dummy=0 otherwise.  
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Appendix I-b: Rationale for Selecting Control Variables  
 

This section explains in more detail the rationale for selecting these particular control 

variables and how they are expected to impact educational attainment, especially in the 

context of Kenya.  

 

Age is included to account for the positive association that older women tend to have 

more years of education. Dummies for 21 of the 22 ethnicities control for differences between 

ethnicities in characteristics that could impact the choice of attendance, completion and years 

of schooling. For instance, ethnic groups can differ in parents’ education, cultural norms 

regarding gender roles, the marriage market and preferences for marriage relative to 

schooling. In Kenya, ethnic favouritism towards larger tribes like the Kikuyu relative to 

smaller, marginalised ones have given rise to ethnic differences in educational attainment 

(Omariba, 2005). Christian and Muslim account for the differences in educational attainment 

between women of different religions due to, for instance, differences between access to 

religious schools and norms concerning women’s autonomy (Muhoza et al., 2014).  

 

Urban controls for children in urban areas being more likely to enrol and complete 

school than in rural areas, as they tend to live in higher-income households, closer to schools, 

and receive educational support (Roby et al., 2016). Hhdno controls for the fact that women 

in households with more members tend to receive a smaller share of income and parents’ 

resources, potentially having worse educational outcomes (Becker & Lewis, 1973). Poorest, 

Poorer, Richer, Richest control for the positive association that women from more affluent 

households can afford more schooling and have higher educational attainment (Roby et al., 

2016). The KDHS Wealth Index categorises households into quintiles based on a 

comprehensive score of living using assets and consumer items, housing construction 

materials, and access to water and sanitation (ICF, 2022).  

 

Finally, region FE control for observable and unobservable time-invariant 

characteristics that are different between regions and can impact educational attainment, for 

example, labour market conditions, alternatives to secondary schooling or preferences for 

employment relative to education. In Kenya, women in more developed regions like Nairobi 

or Central have better access to schools, higher household income, and more skilled 

employment opportunities than those in less developed regions like North-eastern (UNDP, 

2010). This way, region FE control for average differences between different provinces to 

remove between-region variation and leave only within-region variation.   
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Appendix II: Patterns in Outcome Variables Underlying the 
Difference-in-differences Strategy 

 

Figure A1 shows the distribution of educational attainment over ages 20-31 under 

analysis for 2003 and 2014, with the mean proportion for this age range shown by the 

horizontal dotted line. Younger women aged 20-25 in 2014 were of secondary school age in 

2008 when the policy came into effect, while older cohorts aged 26-31 were past secondary 

school age and plausibly unaffected by FSE. In 2003, neither the younger nor the older cohorts 

were exposed to the policy. Panel A shows that in 2014, a smaller proportion of women have 

attended at least secondary school in the older cohort of ages 26-31 than in the younger 

cohort of ages 20-25 and relative to the mean. In contrast, in 2003 there is little difference 

between the education of the two age groups.  

 

Similarly, Panel B shows that in 2003, there is little difference in the percentage of 

women who have at least completed secondary education between ages 20-25 and ages 26-

31, whilst in 2014, younger women have more years of schooling relative to older cohorts and 

the mean. Panel C reveals the same pattern in the distribution of mean years of education 

over age, albeit of smaller magnitude. This indicates that a policy or shock took effect 

between 2003 and 2014 that differentially impacted the education of women in the age group 

exposed to FSE, causing the educational attainment of women aged 20-25 to increase more 

than those aged 26-31. This pattern underlies the empirical strategy of this study.  
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Figure A1 - Educational attainment of women aged 20-31. Panel A shows the percentage of women 
having attended secondary education or higher at each age in 2003 and 2014. Panel B shows the 
percentage of women having completed at least secondary school. Panel C shows the mean years of 
education. Mean values shown by the horizontal dotted line for 2003 and 2014: Panel A 34.4% and 
38.9%, Panel B 25.7% and 27.7%, Panel C 7.93 years and 7.88 years. Generated by author. 

FIGURE A1 
Educational attainment of women aged 20-31 

Panel A: Percentage of women having attended secondary education or higher 

  

Panel B: Percentage of women having completed at least secondary education 

  

Panel C: Mean years of education 
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Appendix III: Illustrating the Difference-in-differences Estimator 

 

The coefficient estimate 𝛽3̂ is the average treatment effect of FSE, showing the 

difference in educational attainment between women of secondary school age and post-

secondary ages in 2008, once the initial pre-treatment difference in the education of the two 

groups has been accounted for. It can be expressed as the difference between the treatment 

and control group in mean years of schooling or percentage of women with at least secondary 

education, differenced before the policy compared to after, as shown in equation (3). Equally, 

it can be estimated by finding the difference between the change in mean educational 

attainment over time the treatment and control groups, as shown in equation (4). It shows 

that, as a result of solely the policy, women in 2014 who were of secondary school age in 2008 

have different in 2014 than those who were past secondary school age in 2008. 

 

𝛽3̂  = (𝑆𝑒𝑐2014,𝐴𝑔𝑒𝑇=1
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ − 𝑆𝑒𝑐2014,𝐴𝑔𝑒𝑇=0

̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ) − (𝑆𝑒𝑐2003,𝐴𝑔𝑒𝑇=1
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ − 𝑆𝑒𝑐2003,𝐴𝑔𝑒𝑇=0

̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ )      (3) 

 

𝛽3̂  = (𝑆𝑒𝑐2014,𝐴𝑔𝑒𝑇=1
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ − 𝑆𝑒𝑐2003,𝐴𝑔𝑒𝑇=1

̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ) − (𝑆𝑒𝑐2014,𝐴𝑔𝑒𝑇=0
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ − 𝑆𝑒𝑐2003,𝐴𝑔𝑒𝑇=0

̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ )      (4)   

 

Table A3 below illustrates this logic. Panel A shows that in 2014 a higher proportion 

of women have attended secondary school in both the treatment and control groups 

compared to 2003, indicating a secular increase in educational attainment over time. 

However, the increase over time was larger for the treatment group, plausibly indicating the 

policy effect. Similarly, treated age groups had higher educational attainment in both 2003 

and 2014 relative to the control, indicating that educational attainment increased over time 

such that younger women had more schooling than the older. Notably, the difference 

between the age groups was larger in 2014 than in 2003, plausibly as a result of FSE. The 

difference between the differences in means, as outlined above, shows a positive difference 

between the education of the treatment group compared to the control, after the policy 

compared to before. These results are in line with the patterns observed in Figure A1. 
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Table A3 - Illustrating the difference-in-differences estimator. Panel A shows the mean proportion of 

women having attended at least secondary school or higher by cohort before the policy in 2003 and 

after in 2014. Panel B and C show the corresponding figures for the mean proportion of women having 

at least completed secondary school and mean years of schooling, respectively. The DID estimator 

indicates significant positive differences in educational attainment of treated compared to control 

women after relative to before the policy. Generated by author. Standard error in parentheses. 

 
TABLE A3 

Illustrating the Difference-in-differences Estimator 

 
Post-treatment 2014 Pre-treatment 2003 Difference 

Panel A: Mean proportion of women having attended secondary education or higher 

Treated Ages 20-25 
0.4404 
(0.496) 

0.3489 
(0.477) 

0.0915 
(0.012) 

Control Ages 26-31 
0.3392 
(0.473) 

0.3387 
(0.473) 

0.0005 
(0.013) 

Difference 
0.1012 
(0.008) 

0.0102 
(0.016) 

0.0910*** 
(0.0183) 

Panel B: Mean proportion of women having at least completed secondary schooling 

Treated Ages 20-25 
0.3020 
(0.459) 

0.2600 
(0.439) 

0.0420 
(0.011) 

Control Ages 26-31 
0.2529 
(0.435) 

0.2528 
(0.435) 

0.0001 
(0.012) 

Difference 
0.0491 
(0.008) 

0.0072 
(0.015) 

0.0419* 
(0.0168) 

Panel C: Mean Years of education 

Treated Ages 20-25 
8.175 

(0.0913) 
8.014 

(0.052) 
0.161 

(0.107) 

Control Ages 26-31 
7.587 

(0.113) 
7.823 

(0.054) 
-0.236 
(0.125) 

Difference 
0.588 

(0.075) 
0.191 

(0.144) 
0.397*** 
(0.164) 
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Appendix IV: Balance Tests 

 

Table A4 - Balance test showing the difference in means of key observable characteristics between 
women of treatment and control age groups for each year between 1993-2014.  

TABLE A4 

Difference in Means between Treatment and Control Age Groups 

 1993 1998 2003 2008 2014 

Employed 
0.1473*** 
(0.0170) 

0.1354*** 
(0.0173) 

0.1310*** 
(.0164) 

0.1639*** 
(0.0162) 

.0781*** 
(0.0078) 

Married 
0.2215*** 
(0.01596) 

0.1828*** 
(0.0162) 

0.1868*** 
(0.0162) 

0.1819*** 
(0.0156) 

0.1799*** 
(0.0081) 

Number of 
Children 

2.0652*** 
(0.0561) 

1.6995*** 
(0.0524) 

1.6282*** 
(0.0523) 

1.4489*** 
(0.0517) 

1.4472*** 
(0.0259) 

Urban residence 
-0.0133 
(0.0136) 

-0.0242* 
(0.0146) 

-0.0413** 
(0.0163) 

-0.0379** 
(0.0159) 

-0.0048 
(0.0085) 

Rift Valley 
0.0031 

(0.0148) 
0.0075 

(0.0154) 
0.0079 

(0.0125) 
0.0031 

(0.0116) 
-0.0116 

(0.00796) 

Nyanza 
0.0086 

(0.0127) 
0.0068 

(0.0130) 
-0.0090 
(0.0107) 

-0.0222* 
(0.0123) 

-0.0041 
(0.0059) 

Eastern 
0.1359 

(0.0059) 
0.0021 

(0.0121) 
-0.0029 
(0.0107) 

0.0219* 
(0.0106) 

0.0112* 
(0.0064) 

Christian 
-0.0014 
(0.0098) 

0.0052 
(0.0102) 

-0.0154 
(0.0120) 

0.0034 
(0.0131) 

0.0029 
(0.0063) 

Muslim  
0.0021 

(0.0078) 
-0.0041 
(0.0083) 

0.0110 
(0.0111) 

-0.0082 
(0.0123) 

-0.0035 
(0.0059) 

Poorest 
0.0322*** 
(0.0108) 

0.0054 
(0.0094) 

0.0349*** 
(0.0102) 

0.0436*** 
(0.0111) 

0.0313*** 
(0.0064) 

Poorer 
-0.0043 
(0.0109) 

-0.0022 
(0.0095) 

0.0369*** 
(0.0093) 

0.0327*** 
(0.0088) 

0.0300*** 
(0.0056) 

Richer 
0.0237** 
(0.0107) 

0.0105 
(0.0099) 

0.0298*** 
(0.0096) 

0.0343*** 
(0.0101) 

0.0349*** 
(0.0058) 

Richest 
0.0196 
0.0125 

-0.0028 
0.0111 

0.0491*** 
(0.0138) 

0.0287** 
(0.0136) 

0.0412*** 
(0.0058) 

Kikuyu 
-0.0067 
(0.0141) 

-0.0003 
(0.0134) 

0.0052 
(0.0144) 

0.0142 
(0.0125) 

0.0298*** 
(0.0061) 

Luhya 
-0.0069 
0.0123 

0.0001 
0.0119 

-0.0101 
0.0119 

-0.0135 
0.0117 

-0.0107* 
0.0055 

Kalenjin 
-0.0063 
(0.0124) 

0.0067 
(0.0132) 

0.0020 
(0.0093) 

0.0138 
(0.0092) 

-0.0010 
(0.0061) 
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Appendix V: Regression Results  

 

Table A5 – Full regression output of Table 2. Difference-in-Differences Estimates of the Impact of Free 
Secondary Education on Secondary School Attendance, Completion and Years of Education. Columns 
(1) to (3) contain estimates using the outcome variable of women having attended at least secondary 
school or higher as their highest education level.  Columns (4) to (6) contain estimates on the 
outcome variable of women having completed at least secondary school or further progressed to 
tertiary. Columns (7) to (9) contain estimates on women’s years of education. Column (1), (4) and (7) 
contain simple DID models without individual controls or region fixed effects. Controls are added in 
Columns (2), (5) and (8). Columns (3), (6) and (9) include both controls and region fixed effects. 
Standard errors in parentheses. Data: KDHS 2003-2014. *p < 0.05 **p < 0.01 ***p < 0.001 

 
TABLE A5 

Difference-in-Differences Estimates of the Impact of the Free Secondary Education Policy  

on Secondary School Attendance, Completion and Years of Education 

 
Panel A: Attended at least 

Secondary School as Highest 
Education Level 

Panel B: Completed at least 
Secondary School 

Panel C: Years of Education 

 
 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Age 
Treat. 

0.0103 
(0.0162) 

-0.109*** 
(0.0192) 

-0.111*** 
(0.0192) 

0.00719 
(0.0150) 

-0.0308 
(0.0181) 

-0.0337 
(0.0181) 

0.191 
(0.146) 

-0.546*** 
(0.139) 

-0.555*** 
(0.139) 

Year 2014 
0.000616 
(0.0135) 

0.0233 
(0.0129) 

0.0312* 
(0.0131) 

0.000096 
(0.0125) 

0.0170 
(0.0122) 

0.0264* 
(0.0123) 

-0.236 
(0.122) 

0.167 
(0.0937) 

0.253** 
(0.0946) 

          
AgeT * 
Y2014 

0.0910*** 
(0.0183) 

0.111*** 
(0.0170) 

0.113*** 
(0.0169) 

0.0419* 
(0.0168) 

0.0490** 
(0.0160) 

0.0504** 
(0.0160) 

0.397* 
(0.164) 

0.625*** 
(0.123) 

0.629*** 
(0.123) 

          

Age 
 
 

-0.0169*** 
(0.00197) 

-0.0171*** 
(0.00197) 

 
-0.00555** 
(0.00186) 

-0.00573** 
(0.00186) 

 
-0.0885*** 
(0.0143) 

-0.0897*** 
(0.0143) 

          
No of 

House. 
Memb. 

 
 

-
0.00725*** 
(0.00132) 

-
0.00702*** 
(0.00132) 

 
-0.0108*** 
(0.00125) 

-0.0105*** 
(0.00125) 

 
-0.0539*** 
(0.00957) 

-0.0534*** 
(0.00958) 

          

Chris 
 
 

0.144*** 
(0.0235) 

0.143*** 
(0.0235) 

 
0.105*** 
(0.0222) 

0.104*** 
(0.0221) 

 
1.999*** 
(0.170) 

1.966*** 
(0.170) 

          

Muslim 
 
 

0.0739* 
(0.0293) 

0.0730* 
(0.0293) 

 
0.0304 

(0.0277) 
0.0296 

(0.0276) 
 

0.979*** 
(0.212) 

0.966*** 
(0.212) 

          

embu 
 
 

0.206*** 
(0.0474) 

0.199*** 
(0.0475) 

 
0.105* 

(0.0447) 
0.101* 

(0.0447) 
 

3.595*** 
(0.343) 

3.584*** 
(0.344) 

          

gabbra 
 
 

-0.00908 
(0.0534) 

-0.00740 
(0.0533) 

 
0.00222 
(0.0504) 

0.00242 
(0.0503) 

 
-1.921*** 
(0.387) 

-1.924*** 
(0.386) 

          

iteso 
 
 

0.111* 
(0.0547) 

0.0800 
(0.0584) 

 
-0.0303 
(0.0516) 

-0.0207 
(0.0550) 

 
2.259*** 
(0.396) 

2.258*** 
(0.422) 

kalenjin 
 
 

0.217*** 
(0.0370) 

0.199*** 
(0.0407) 

 
0.115*** 
(0.0349) 

0.133*** 
(0.0383) 

 
3.745*** 
(0.268) 

4.012*** 
(0.295) 
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kamba 
 
 

0.123** 
(0.0377) 

0.108** 
(0.0379) 

 
0.0388 

(0.0355) 
0.0290 

(0.0357) 
 

3.273*** 
(0.273) 

3.269*** 
(0.275) 

kikuyu 
 
 

0.217*** 
(0.0371) 

0.175*** 
(0.0400) 

 
0.123*** 
(0.0350) 

0.0997** 
(0.0377) 

 
3.777*** 
(0.269) 

3.689*** 
(0.289) 

kisii 
 
 

0.341*** 
(0.0388) 

0.329*** 
(0.0429) 

 
0.178*** 
(0.0366) 

0.204*** 
(0.0404) 

 
4.256*** 
(0.281) 

4.247*** 
(0.311) 

kuria 
 
 

0.0274 
(0.0566) 

0.0191 
(0.0604) 

 
-0.0181 
(0.0534) 

0.0147 
(0.0569) 

 
2.295*** 
(0.410) 

2.240*** 
(0.437) 

luhya 
 
 

0.162*** 
(0.0371) 

0.133** 
(0.0410) 

 
0.0477 

(0.0350) 
0.0554 

(0.0386) 
 

3.114*** 
(0.269) 

3.154*** 
(0.297) 

luo 
 
 

0.113** 
(0.0375) 

0.0998* 
(0.0417) 

 
0.000666 
(0.0353) 

0.0249 
(0.0393) 

 
3.040*** 
(0.271) 

3.005*** 
(0.302) 

maasai 
 
 

0.0486 
(0.0422) 

0.0308 
(0.0453) 

 
0.0173 

(0.0398) 
0.0345 

(0.0427) 
 

-0.0852 
(0.306) 

0.180 
(0.328) 

mbere 
 
 

0.0303 
(0.0734) 

0.0107 
(0.0753) 

 
0.00320 
(0.0693) 

0.0195 
(0.0710) 

 
-1.167* 
(0.532) 

-0.922 
(0.545) 

meru 
 
 

0.141*** 
(0.0390) 

0.137*** 
(0.0390) 

 
0.0691 

(0.0368) 
0.0685 

(0.0368) 
 

3.072*** 
(0.283) 

3.096*** 
(0.283) 

          

orma 
 
 

-0.0460 
(0.0759) 

-0.0877 
(0.0784) 

 
-0.0237 
(0.0716) 

-0.0473 
(0.0739) 

 
-1.584** 
(0.550) 

-1.439* 
(0.568) 

          

pokomo 
 
 

0.00586 
(0.0485) 

-0.0347 
(0.0524) 

 
-0.0122 
(0.0457) 

-0.0344 
(0.0494) 

 
2.025*** 
(0.351) 

2.184*** 
(0.380) 

          

rendille 
 
 

-0.0312 
(0.0706) 

-0.0313 
(0.0706) 

 
-0.0343 
(0.0666) 

-0.0338 
(0.0665) 

 
-1.591** 
(0.512) 

-1.580** 
(0.511) 

          

samburu 
 
 

-0.0312 
(0.0430) 

-0.0466 
(0.0454) 

 
-0.0497 
(0.0406) 

-0.0345 
(0.0428) 

 
-1.776*** 
(0.312) 

-1.549*** 
(0.329) 

          

somali 
 
 

-0.0193 
(0.0326) 

-0.0986* 
(0.0432) 

 
-0.0118 
(0.0308) 

-0.0934* 
(0.0407) 

 
-1.929*** 
(0.236) 

-1.796*** 
(0.313) 

swahili 
 
 

0.0135 
(0.0344) 

-0.0239 
(0.0396) 

 
-0.00283 
(0.0325) 

-0.0210 
(0.0374) 

 
1.227*** 
(0.249) 

1.410*** 
(0.287) 

          

taita 
 
 

0.176*** 
(0.0473) 

0.140** 
(0.0509) 

 
0.103* 

(0.0446) 
0.0863 

(0.0479) 
 

3.575*** 
(0.342) 

3.767*** 
(0.368) 

          

turkana 
 
 

-0.0385 
(0.0422) 

-0.0519 
(0.0444) 

 
-0.0508 
(0.0399) 

-0.0346 
(0.0419) 

 
-1.436*** 
(0.306) 

-1.209*** 
(0.322) 

          

Urban 
 
 

0.107*** 
(0.00797) 

0.0988*** 
(0.00830) 

 
0.110*** 

(0.00752) 
0.0996*** 
(0.00782) 

 
1.026*** 
(0.0578) 

0.988*** 
(0.0601) 

          

Poorer 
 
 

-0.205*** 
(0.0113) 

-0.202*** 
(0.0113) 

 
-0.177*** 
(0.0107) 

-0.172*** 
(0.0107) 

 
-1.364*** 
(0.0818) 

-1.353*** 
(0.0820) 
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Poorest 
 
 

-0.231*** 
(0.0112) 

-0.231*** 
(0.0112) 

 
-0.180*** 
(0.0106) 

-0.180*** 
(0.0106) 

 
-2.642*** 
(0.0812) 

-2.631*** 
(0.0815) 

          

Richer 
 
 

0.0446*** 
(0.0110) 

0.0454*** 
(0.0111) 

 
0.0399*** 
(0.0104) 

0.0408*** 
(0.0104) 

 
0.447*** 
(0.0801) 

0.470*** 
(0.0802) 

          

Richest 
 
 

0.185*** 
(0.0112) 

0.180*** 
(0.0113) 

 
0.185*** 
(0.0106) 

0.179*** 
(0.0107) 

 
1.456*** 
(0.0812) 

1.438*** 
(0.0818) 

coast 
 
 

 
 

0.00984 
(0.0231) 

  
0.0340 

(0.0217) 
 

 
 

-0.187 
(0.167) 

          

Eastern 
 
 

 
 

-0.0334 
(0.0224) 

  
0.0105 

(0.0211) 
 

 
 

-0.0291 
(0.162) 

nairobi 
 
 

 
 

0.0547** 
(0.0210) 

 
 
 

0.0899*** 
(0.0198) 

 
 
 

0.474** 
(0.152) 

          

central 
 
 

 
 

0.0242 
(0.0215) 

 
 
 

0.0545** 
(0.0202) 

 
 
 

0.240 
(0.155) 

          

Nyanza 
 
 

 
 

-0.0252 
(0.0214) 

 
 
 

-0.0245 
(0.0201) 

 
 
 

0.0495 
(0.155) 

          

Rift 
Valley 

 
 

 
 

-0.0140 
(0.0176) 

 
 
 

-0.00765 
(0.0166) 

 
 
 

-0.293* 
(0.128) 

          

North 
eastern 

 
 

 
 

0.0601 
(0.0358) 

 
 
 

0.109** 
(0.0338) 

 
 
 

-0.177 
(0.260) 

          

Constant 
0.339*** 
(0.0122) 

0.551*** 
(0.0708) 

0.581*** 
(0.0742) 

0.253*** 
(0.0112) 

0.272*** 
(0.0668) 

0.259*** 
(0.0699) 

7.823*** 
(0.110) 

5.840*** 
(0.513) 

5.836*** 
(0.537) 

Obs 17032 16444 16444 17032 16444 16444 17029 16442 16442 
R2 0.010 0.221 0.222 0.003 0.176 0.179 0.004 0.481 0.483 

Adj R2 0.010 0.219 0.220 0.003 0.175 0.177 0.004 0.480 0.482 
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Table A6 - Full regression output of Table 3. Wealth Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy on Secondary 
School Attendance, broken down into four wealth quintiles of poorest, poorer, richer and richest women. Columns (1) to (3) contain for poorest women, 
Columns (4) to (6) contain estimates on poorer. Columns (7) to (9) contain estimates on richer. Columns (10) to (12) contain estimates on the richest women. 
Standard errors are in parentheses. Data Source: KDHS 2003-2014. * p < 0.05, ** p < 0.01, *** p < 0.001 

 
TABLE A6 

Attended at least Secondary School or Higher 

Wealth Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy 

 Poorest Poorer Richer Richest 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

poorest poorest poorest poorer poorer poorer richer richer richer richest richest richest 

Age 
Treatmen
t group 

-0.0239 
(0.0229) 

-0.0612* 
(0.0274) 

-0.0608* 
(0.0274) 

-0.0491 
(0.0461) 

-0.0774 
(0.0548) 

-0.0746 
(0.0548) 

-0.0738 
(0.0549) 

-0.0648 
(0.0672) 

-0.0678 
(0.0671) 

-0.102** 
(0.0337) 

-0.145** 
(0.0478) 

-0.150** 
(0.0478) 

             

2014 -0.00108 
(0.0170) 

0.00305 
(0.0179) 

0.00524 
(0.0180) 

-0.0259 
(0.0337) 

-0.0440 
(0.0357) 

-0.0403 
(0.0358) 

0.129** 
(0.0411) 

0.0529 
(0.0440) 

0.0509 
(0.0440) 

0.0673* 
(0.0280) 

0.00822 
(0.0309) 

0.00560 
(0.0318) 

             

AgeTreat 
X y2014 

0.0430 
(0.0247) 

0.0414 
(0.0252) 

0.0406 
(0.0252) 

0.168*** 
(0.0502) 

0.140** 
(0.0512) 

0.135** 
(0.0512) 

0.167** 
(0.0597) 

0.157** 
(0.0605) 

0.161** 
(0.0604) 

0.158*** 
(0.0405) 

0.188*** 
(0.0410) 

0.190*** 
(0.0410) 

             

Age  
 

-0.00661** 
(0.00254) 

-0.00660** 
(0.00254) 

 
 

-0.00872 
(0.00540) 

-0.00874 
(0.00541) 

 
 

0.0000864 
(0.00643) 

-
0.0000519 
(0.00642) 

 
 

-0.00158 
(0.00552) 

-0.00208 
(0.00553) 

             

hhdno  
 

-0.00360 
(0.00205) 

-0.00360 
(0.00205) 

 
 

-0.00754 
(0.00417) 

-0.00730 
(0.00417) 

 
 

-0.0314*** 
(0.00517) 

-0.0317*** 
(0.00520) 

 
 

-0.0120** 
(0.00368) 

-0.0127*** 
(0.00370) 

             

Christian  
 

0.0437* 
(0.0192) 

0.0425* 
(0.0193) 

 
 

0.162* 
(0.0702) 

0.163* 
(0.0702) 

 
 

-0.0219 
(0.0966) 

-0.00926 
(0.0967) 

 
 

0.198* 
(0.0911) 

0.198* 
(0.0911) 
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Muslim  
 

0.0307 
(0.0282) 

0.0289 
(0.0283) 

 
 

0.119 
(0.0934) 

0.122 
(0.0937) 

 
 

-0.104 
(0.120) 

-0.0915 
(0.120) 

 
 

0.154 
(0.104) 

0.160 
(0.104) 

             

embu  
 

-0.0301 
(0.219) 

-0.0293 
(0.219) 

 
 

0.146 
(0.148) 

0.114 
(0.149) 

 
 

0.258 
(0.153) 

0.250 
(0.153) 

 
 

0.284* 
(0.139) 

0.267 
(0.140) 

             

gabbra  
 

-0.0517 
(0.0402) 

-0.0505 
(0.0402) 

 
 

0.0761 
(0.162) 

0.0775 
(0.162) 

 
 

0.0540 
(0.223) 

0.0545 
(0.222) 

 
 

-0.0403 
(0.229) 

-0.0328 
(0.229) 

             

iteso  
 

-0.0576 
(0.0642) 

-0.105 
(0.0794) 

 
 

0.144 
(0.150) 

0.149 
(0.169) 

 
 

0.283 
(0.211) 

0.180 
(0.218) 

 
 

0.348 
(0.220) 

0.336 
(0.223) 

             

kalenjin  
 

0.0440 
(0.0365) 

0.0591 
(0.0444) 

 
 

0.249* 
(0.121) 

0.191 
(0.137) 

 
 

0.337* 
(0.132) 

0.314* 
(0.140) 

 
 

0.461*** 
(0.126) 

0.446*** 
(0.131) 

             

kamba  
 

0.0137 
(0.0405) 

0.0103 
(0.0407) 

 
 

0.122 
(0.123) 

0.116 
(0.123) 

 
 

0.158 
(0.132) 

0.135 
(0.133) 

 
 

0.221 
(0.124) 

0.215 
(0.127) 

             

kikuyu  
 

0.0579 
(0.0516) 

0.0794 
(0.0624) 

 
 

0.176 
(0.123) 

0.0561 
(0.137) 

 
 

0.171 
(0.129) 

0.177 
(0.138) 

 
 

0.281* 
(0.122) 

0.242 
(0.126) 

             

kisii  
 

0.253*** 
(0.0463) 

0.224*** 
(0.0639) 

 
 

0.372** 
(0.123) 

0.361* 
(0.147) 

 
 

0.315* 
(0.134) 

0.253 
(0.143) 

 
 

0.419*** 
(0.127) 

0.391** 
(0.132) 

             

kuria  
 

-0.00145 
(0.0587) 

-0.0361 
(0.0770) 

 
 

0.0439 
(0.143) 

0.0345 
(0.165) 

 
 

0.169 
(0.197) 

0.0700 
(0.204) 

 
 

0.586 
(0.467) 

0.551 
(0.469) 

             

luhya  
 

0.0552 
(0.0398) 

0.0104 
(0.0594) 

 
 

0.112 
(0.121) 

0.105 
(0.140) 

 
 

0.189 
(0.130) 

0.115 
(0.139) 

 
 

0.251* 
(0.124) 

0.250 
(0.129) 

             

luo  
 

0.0888* 
(0.0386) 

0.0543 
(0.0618) 

 
 

0.111 
(0.122) 

0.103 
(0.147) 

 
 

0.0806 
(0.130) 

0.0147 
(0.141) 

 
 

0.212 
(0.123) 

0.192 
(0.129) 
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maasai  
 

-0.0148 
(0.0385) 

-0.000818 
(0.0456) 

 
 

0.112 
(0.132) 

0.0553 
(0.146) 

 
 

0.0247 
(0.159) 

0.00548 
(0.166) 

 
 

0.256 
(0.187) 

0.246 
(0.190) 

             

mbere  
 

-0.0335 
(0.0499) 

-0.0178 
(0.0558) 

 
 

0.919* 
(0.406) 

0.861* 
(0.411) 

 
 

 
 

 
 

 
 

 
 

 
 

             

meru  
 

-0.00811 
(0.0475) 

-0.00806 
(0.0475) 

 
 

0.138 
(0.124) 

0.138 
(0.124) 

 
 

0.0975 
(0.134) 

0.0924 
(0.134) 

 
 

0.284* 
(0.127) 

0.279* 
(0.128) 

             

orma  
 

-0.0497 
(0.0491) 

-0.0859 
(0.0612) 

 
 

0.0452 
(0.400) 

-0.0143 
(0.406) 

 
 

 
 

 
 

 
 

 
 

 
 

             

pokomo  
 

0.00272 
(0.0417) 

-0.0338 
(0.0554) 

 
 

0.0124 
(0.168) 

-0.0463 
(0.183) 

 
 

-0.224 
(0.239) 

-0.375 
(0.246) 

 
 

0.0562 
(0.251) 

0.0916 
(0.255) 

             

rendille  
 

-0.0443 
(0.0502) 

-0.0435 
(0.0502) 

 
 

0.00682 
(0.406) 

0.00744 
(0.406) 

 
 

-0.250 
(0.487) 

-0.401 
(0.490) 

 
 

0.494 
(0.465) 

0.476 
(0.466) 

             

samburu  
 

-0.0362 
(0.0375) 

-0.0225 
(0.0431) 

 
 

-0.0658 
(0.164) 

-0.119 
(0.174) 

 
 

-0.00722 
(0.174) 

-0.0276 
(0.181) 

 
 

0.0425 
(0.255) 

0.0257 
(0.258) 

             

somali  
 

-0.0338 
(0.0271) 

-0.0480 
(0.0499) 

 
 

0.00607 
(0.112) 

-0.0346 
(0.160) 

 
 

-0.0193 
(0.123) 

-0.0528 
(0.154) 

 
 

-0.0880 
(0.118) 

-0.146 
(0.127) 

             

swahili  
 

-0.00878 
(0.0323) 

-0.0453 
(0.0489) 

 
 

0.141 
(0.116) 

0.0845 
(0.137) 

 
 

-0.0257 
(0.124) 

-0.173 
(0.137) 

 
 

0.0789 
(0.119) 

0.107 
(0.126) 

             

taita  
 

-0.0388 
(0.102) 

-0.0709 
(0.107) 

 
 

0.110 
(0.156) 

0.0537 
(0.174) 

 
 

0.159 
(0.160) 

0.00614 
(0.172) 

 
 

0.165 
(0.136) 

0.193 
(0.142) 

             

turkana  
 

-0.0242 
(0.0385) 

-0.0108 
(0.0438) 

 
 

0.0112 
(0.134) 

-0.0265 
(0.141) 

 
 

-0.103 
(0.163) 

-0.126 
(0.168) 

 
 

0.0561 
(0.176) 

0.0422 
(0.179) 
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Urban  
 

0.0430** 
(0.0133) 

0.0445*** 
(0.0134) 

 
 

0.0901*** 
(0.0229) 

0.0866*** 
(0.0229) 

 
 

-0.0603* 
(0.0237) 

-0.0623* 
(0.0247) 

 
 

0.0455 
(0.0323) 

0.0577 
(0.0332) 

             

coast  
 

 
 

-0.0153 
(0.0563) 

 
 

 
 

0.0612 
(0.0794) 

 
 

 
 

0.0163 
(0.0691) 

 
 

 
 

0.00275 
(0.0546) 

             

Eastern  
 

 
 

-0.0530 
(0.0490) 

 
 

 
 

0.00284 
(0.0746) 

 
 

 
 

-0.136* 
(0.0670) 

 
 

 
 

0.0286 
(0.0610) 

             

nairobi  
 

 
 

-0.223 
(0.221) 

 
 

 
 

0 
(.) 

 
 

 
 

-0.147* 
(0.0641) 

 
 

 
 

0.0672 
(0.0495) 

             

central  
 

 
 

-0.121 
(0.0851) 

 
 

 
 

0.164* 
(0.0748) 

 
 

 
 

-0.166** 
(0.0625) 

 
 

 
 

0.121* 
(0.0539) 

             

Nyanza  
 

 
 

-0.0170 
(0.0453) 

 
 

 
 

0.0125 
(0.0634) 

 
 

 
 

-0.0557 
(0.0646) 

 
 

 
 

0.0906 
(0.0574) 

             

Rift Valley  
 

 
 

-0.0683 
(0.0438) 

 
 

 
 

0.0648 
(0.0481) 

 
 

 
 

-0.116* 
(0.0527) 

 
 

 
 

0.0594 
(0.0497) 

             

northeast
ern 

 
 

 
 

-0.0369 
(0.0623) 

 
 

 
 

0.0415 
(0.139) 

 
 

 
 

-0.114 
(0.119) 

 
 

 
 

0.129 
(0.0892) 

             

Constant 0.0464** 
(0.0158) 

0.203* 
(0.0820) 

0.254** 
(0.0943) 

0.187*** 
(0.0310) 

0.148 
(0.205) 

0.139 
(0.219) 

0.351*** 
(0.0380) 

0.453 
(0.242) 

0.584* 
(0.251) 

0.613*** 
(0.0239) 

0.281 
(0.223) 

0.248 
(0.230) 

Obs 2618 2518 2518 2518 1893 1893 2102 2045 2045 2551 2425 2425 

R2 0.003 0.081 0.083 0.083 0.092 0.096 0.030 0.111 0.118 0.025 0.103 0.108 

Adj R2 0.002 0.070 0.070 0.070 0.078 0.079 0.028 0.099 0.103 0.024 0.093 0.095 
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Table A7 - Combined Wealth Difference-in-Differences Estimates of the Impact of Free Secondary 
Education Policy on Secondary School Attendance, broken down into categories of poor and rich 
women based on wealth quintiles of poorest, poorer, richer and richest women. Columns (1) to (3) 
contain estimates on poor women, including poorest and poorer. Columns (4) to (6) contain 
estimates on rich women, including richer and richest. Standard errors are in parentheses. Data 
Source: KDHS 2003-2014. * p < 0.05, ** p < 0.01, *** p < 0.001 

 
TABLE A7 

Attended at least Secondary School or Higher 

Combined Wealth Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy 

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

(poorest 
+poorer) 

Poor 
(poorest 
+poorer) 

Poor 
(poorest 
+poorer) 

Rich 
(richest 
+richer) 

Rich 
(richest 
+richer) 

Rich 
(richest 
+richer) 

Age 
Treatment 
group 

-0.0383 
(0.0246) 

-0.0735* 
(0.0288) 

-0.0740* 
(0.0288) 

-0.0887** 
(0.0296) 

-0.112** 
(0.0393) 

-0.114** 
(0.0394) 

       
2014 -0.0165 

(0.0182) 
-0.0175 
(0.0188) 

-0.0171 
(0.0188) 

0.0481* 
(0.0235) 

-0.0244 
(0.0255) 

-0.0176 
(0.0260) 

       
AgeTreat X 
y2014 

0.0969*** 
(0.0267) 

0.0881*** 
(0.0266) 

0.0873** 
(0.0266) 

0.161*** 
(0.0339) 

0.176*** 
(0.0343) 

0.177*** 
(0.0343) 

       
Age  

 
-0.00760** 
(0.00274) 

-0.00777** 
(0.00274) 

 
 

-0.000379 
(0.00425) 

-0.000635 
(0.00426) 

       
hhdno  

 
-0.00550* 
(0.00216) 

-0.00534* 
(0.00216) 

 
 

-0.0178*** 
(0.00306) 

-0.0176*** 
(0.00307) 

       
Christian  

 
0.0815*** 
(0.0243) 

0.0808*** 
(0.0244) 

 
 

0.106 
(0.0673) 

0.104 
(0.0674) 

       
Muslim  

 
0.0612 

(0.0347) 
0.0604 

(0.0347) 
 
 

0.0480 
(0.0791) 

0.0455 
(0.0792) 

       
embu  

 
0.127 

(0.0798) 
0.105 

(0.0803) 
 
 

0.310** 
(0.104) 

0.295** 
(0.104) 

       
gabbra  

 
-0.0391 
(0.0513) 

-0.0375 
(0.0513) 

 
 

0.0237 
(0.162) 

0.0270 
(0.162) 

       
iteso  

 
0.0336 

(0.0680) 
0.0557 

(0.0791) 
 
 

0.310* 
(0.154) 

0.250 
(0.157) 

       
kalenjin  

 
0.130** 

(0.0446) 
0.119* 

(0.0531) 
 
 

0.427*** 
(0.0917) 

0.385*** 
(0.0967) 

       
kamba  

 
0.0670 

(0.0467) 
0.0629 

(0.0468) 
 
 

0.218* 
(0.0911) 

0.182* 
(0.0926) 

       
kikuyu  

 
0.137** 

(0.0485) 
0.0599 

(0.0582) 
 
 

0.281** 
(0.0894) 

0.225* 
(0.0936) 

       
kisii  0.330*** 0.347***  0.396*** 0.340*** 
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 (0.0478) (0.0636)  (0.0931) (0.0978) 
       
kuria  

 
0.0130 

(0.0626) 
0.0330 

(0.0769) 
 
 

0.208 
(0.167) 

0.145 
(0.171) 

       
luhya  

 
0.0820 

(0.0454) 
0.0988 

(0.0584) 
 
 

0.239** 
(0.0905) 

0.183 
(0.0952) 

       
luo  

 
0.0915* 
(0.0458) 

0.112 
(0.0633) 

 
 

0.171 
(0.0905) 

0.113 
(0.0954) 

       
maasai  

 
0.00737 
(0.0478) 

-0.00525 
(0.0554) 

 
 

0.138 
(0.119) 

0.0975 
(0.122) 

       
mbere  

 
0.00448 
(0.0662) 

-0.00817 
(0.0720) 

 
 

 
 

 
 

       
meru  

 
0.0862 

(0.0492) 
0.0867 

(0.0492) 
 
 

0.219* 
(0.0932) 

0.205* 
(0.0934) 

       
orma  

 
-0.0490 
(0.0671) 

-0.0910 
(0.0765) 

 
 

 
 

 
 

       
pokomo  

 
-0.00227 
(0.0540) 

-0.0443 
(0.0654) 

 
 

-0.123 
(0.175) 

-0.182 
(0.179) 

       
rendille  

 
-0.0344 
(0.0669) 

-0.0335 
(0.0669) 

 
 

0.107 
(0.342) 

0.0582 
(0.343) 

       
samburu  

 
-0.0351 
(0.0473) 

-0.0453 
(0.0531) 

 
 

-0.0106 
(0.138) 

-0.0506 
(0.141) 

       
somali  

 
-0.0297 
(0.0350) 

-0.0510 
(0.0604) 

 
 

-0.0536 
(0.0861) 

-0.0989 
(0.0973) 

       
swahili  

 
0.0212 

(0.0406) 
-0.0209 
(0.0552) 

 
 

0.0516 
(0.0869) 

-0.00559 
(0.0935) 

       
taita  

 
0.0543 

(0.0806) 
0.0136 

(0.0887) 
 
 

0.205* 
(0.103) 

0.148 
(0.109) 

       
turkana  

 
-0.0258 
(0.0478) 

-0.0352 
(0.0530) 

 
 

-0.0283 
(0.120) 

-0.0629 
(0.123) 

       
Urban  

 
0.0727*** 
(0.0128) 

0.0723*** 
(0.0129) 

 
 

0.0883*** 
(0.0168) 

0.0833*** 
(0.0178) 

       
coast  

 
 
 

0.0650 
(0.0470) 

 
 

 
 

-0.00496 
(0.0425) 

       
Eastern  

 
 
 

0.0216 
(0.0411) 

 
 

 
 

-0.0681 
(0.0448) 

       
nairobi  

 
 
 

-0.255 
(0.309) 

 
 

 
 

0.00724 
(0.0381) 

       
central   0.139**   -0.000296 
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  (0.0515)   (0.0406) 
       
Nyanza  

 
 
 

0.00244 
(0.0392) 

 
 

 
 

-0.00167 
(0.0428) 

       
Rift Valley  

 
 
 

0.0354 
(0.0320) 

 
 

 
 

-0.0255 
(0.0364) 

       
northeastern  

 
 
 

0.0444 
(0.0606) 

 
 

 
 

-0.0226 
(0.0704) 

       
Constant 0.111*** 

(0.0168) 
0.206* 

(0.0914) 
0.187 

(0.100) 
0.533*** 
(0.0209) 

0.283 
(0.166) 

0.354* 
(0.171) 

Observations 4549 4411 4411 4653 4470 4470 
R2 0.008 0.108 0.110 0.017 0.094 0.095 
Adjusted R2 0.008 0.102 0.103 0.016 0.088 0.088 
F 12.91 18.29 15.02 26.99 16.98 13.67 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
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Table A 8 - Full regression output of Table 3. Wealth Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy on having 
completed at least secondary education broken down into four wealth quintiles of poorest, poorer, richer and richest women. Columns (1) and (2) contain for 
poorest women, Columns (3) and (4) on poorer, Columns (5) and (6) on richer, and Columns (7) and (8) on richest. Standard errors are in parentheses. Data 
Source: KDHS 2003-2014. * p < 0.05, ** p < 0.01, *** p < 0.001 

TABLE A8 

Completed At Least Secondary Education or Higher 

Wealth Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 
Complete 
poorest 

Incomplete 
poorest 

Complete 
poorer 

Incomplete 
poorer 

Complete 
richer 

Incomplete 
richer 

Complete 
richest 

Incomplete 
richest 

Age Treatment 
group 

-0.0317 

(0.0183) 

-0.0291 

(0.0215) 

-0.0122 

(0.0419) 

-0.0746 

(0.0548) 

-0.0543 

(0.0660) 

-0.0135 

(0.0467) 

-0.0898 

(0.0510) 

-0.0605 

(0.0341) 
         
2014 -0.0133 

(0.0120) 

0.0185 

(0.0141) 

-0.00177 

(0.0273) 

-0.0403 

(0.0358) 

-0.0115 

(0.0433) 

0.0624* 

(0.0306) 

0.0521 

(0.0339) 

-0.0465* 

(0.0227) 
         
AgeTreat X 
y2014 

0.0325 

(0.0169) 

0.00804 

(0.0198) 

0.0300 

(0.0391) 

0.135** 

(0.0512) 

0.128* 

(0.0594) 

0.0331 

(0.0420) 

0.110* 

(0.0437) 

0.0794** 

(0.0292) 
         
Age -0.00114 

(0.00170) 

-0.00546** 

(0.00200) 

-0.00168 

(0.00413) 

-0.00874 

(0.00541) 

-0.000198 

(0.00632) 

0.000146 

(0.00446) 

0.000980 

(0.00589) 

-0.00306 

(0.00394) 
         
hhdno -0.00158 

(0.00137) 

-0.00202 

(0.00161) 

-0.0120*** 

(0.00318) 

-0.00730 

(0.00417) 

-0.0371*** 

(0.00511) 

0.00535 

(0.00361) 

-0.0170*** 

(0.00394) 

0.00436 

(0.00264) 
         
Christian 0.0204 

(0.0129) 

0.0221 

(0.0151) 

0.108* 

(0.0536) 

0.163* 

(0.0702) 

-0.0570 

(0.0951) 

0.0477 

(0.0672) 

0.102 

(0.0971) 

0.0952 

(0.0649) 
         
Muslim 0.0117 

(0.0189) 

0.0172 

(0.0222) 

0.0376 

(0.0716) 

0.122 

(0.0937) 

-0.133 

(0.118) 

0.0418 

(0.0833) 

-0.0000713 

(0.110) 

0.160* 

(0.0737) 
         
embu -0.0294 

(0.147) 

0.000106 

(0.172) 

0.00471 

(0.114) 

0.114 

(0.149) 

0.185 

(0.150) 

0.0647 

(0.106) 

0.164 

(0.149) 

0.103 

(0.0994) 
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gabbra -0.0324 

(0.0269) 

-0.0181 

(0.0315) 

0.0874 

(0.124) 

0.0775 

(0.162) 

0.153 

(0.219) 

-0.0984 

(0.154) 

0.0249 

(0.244) 

-0.0577 

(0.163) 
         
iteso -0.0712 

(0.0532) 

-0.0340 

(0.0623) 

0.112 

(0.129) 

0.149 

(0.169) 

0.0454 

(0.214) 

0.135 

(0.151) 

-0.191 

(0.237) 

0.526*** 

(0.159) 
         
kalenjin 0.0226 

(0.0297) 

0.0365 

(0.0348) 

0.133 

(0.105) 

0.191 

(0.137) 

0.339* 

(0.138) 

-0.0254 

(0.0976) 

0.334* 

(0.140) 

0.112 

(0.0935) 
         
kamba -0.0183 

(0.0273) 

0.0287 

(0.0320) 

0.0320 

(0.0940) 

0.116 

(0.123) 

0.148 

(0.131) 

-0.0128 

(0.0924) 

0.0868 

(0.135) 

0.128 

(0.0902) 
         
kikuyu 0.0984* 

(0.0418) 

-0.0190 

(0.0490) 

-0.00753 

(0.104) 

0.0561 

(0.137) 

0.209 

(0.135) 

-0.0322 

(0.0957) 

0.0948 

(0.135) 

0.147 

(0.0900) 
         
kisii 0.0931* 

(0.0428) 

0.131** 

(0.0502) 

0.177 

(0.112) 

0.361* 

(0.147) 

0.289* 

(0.141) 

-0.0361 

(0.0997) 

0.226 

(0.141) 

0.165 

(0.0939) 
         
kuria 0.0298 

(0.0515) 

-0.0659 

(0.0604) 

0.0123 

(0.126) 

0.0345 

(0.165) 

0.164 

(0.201) 

-0.0944 

(0.142) 

0.557 

(0.500) 

-0.00567 

(0.334) 
         
luhya -0.0433 

(0.0398) 

0.0536 

(0.0466) 

0.0475 

(0.107) 

0.105 

(0.140) 

0.170 

(0.136) 

-0.0549 

(0.0963) 

0.0644 

(0.137) 

0.186* 

(0.0917) 
         
luo 0.0300 

(0.0414) 

0.0243 

(0.0485) 

-0.0141 

(0.112) 

0.103 

(0.147) 

0.0554 

(0.139) 

-0.0407 

(0.0979) 

0.0309 

(0.137) 

0.161 

(0.0915) 
         
maasai -0.0162 

(0.0306) 

0.0154 

(0.0358) 

0.0373 

(0.112) 

0.0553 

(0.146) 

0.125 

(0.163) 

-0.120 

(0.115) 

0.225 

(0.203) 

0.0212 

(0.135) 
         
mbere -0.0128 

(0.0374) 

-0.00497 

(0.0438) 

0.937** 

(0.314) 

0.861* 

(0.411) 
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meru -0.0114 

(0.0318) 

0.00337 

(0.0373) 

0.0271 

(0.0950) 

0.138 

(0.124) 

0.113 

(0.132) 

-0.0210 

(0.0931) 

0.157 

(0.136) 

0.122 

(0.0910) 
         
orma -0.0610 

(0.0410) 

-0.0249 

(0.0480) 

0.0232 

(0.310) 

-0.0143 

(0.406) 

 
 

 
 

 
 

 
 

         
pokomo -0.0604 

(0.0371) 

0.0266 

(0.0435) 

0.0439 

(0.140) 

-0.0463 

(0.183) 

-0.109 

(0.242) 

-0.266 

(0.171) 

0.120 

(0.271) 

-0.0287 

(0.181) 
         
rendille -0.0290 

(0.0336) 

-0.0145 

(0.0394) 

-0.0505 

(0.310) 

0.00744 

(0.406) 

-0.153 

(0.482) 

-0.247 

(0.341) 

0.482 

(0.497) 

-0.00612 

(0.332) 
         
samburu -0.0185 

(0.0288) 

-0.00405 

(0.0338) 

-0.0633 

(0.133) 

-0.119 

(0.174) 

0.0678 

(0.178) 

-0.0954 

(0.126) 

0.0128 

(0.275) 

0.0129 

(0.184) 
         
somali -0.0394 

(0.0334) 

-0.00867 

(0.0392) 

0.0248 

(0.122) 

-0.0346 

(0.160) 

0.0670 

(0.151) 

-0.120 

(0.107) 

-0.116 

(0.136) 

-0.0302 

(0.0906) 
         
swahili -0.0485 

(0.0327) 

0.00318 

(0.0384) 

0.0803 

(0.105) 

0.0845 

(0.137) 

0.0396 

(0.135) 

-0.213* 

(0.0953) 

0.0770 

(0.135) 

0.0299 

(0.0899) 
         
taita -0.0617 

(0.0720) 

-0.00915 

(0.0843) 

-0.0328 

(0.133) 

0.0537 

(0.174) 

0.213 

(0.169) 

-0.207 

(0.119) 

0.0935 

(0.151) 

0.0998 

(0.101) 
         
turkana -0.00460 

(0.0293) 

-0.00618 

(0.0344) 

-0.000584 

(0.107) 

-0.0265 

(0.141) 

0.0562 

(0.166) 

-0.182 

(0.117) 

-0.0353 

(0.191) 

0.0775 

(0.128) 
         
Urban 0.0152 

(0.00894) 

0.0292** 

(0.0105) 

0.0672*** 

(0.0175) 

0.0866*** 

(0.0229) 

-0.0612* 

(0.0243) 

-0.00110 

(0.0172) 

0.0559 

(0.0354) 

0.00176 

(0.0237) 
         

coast -0.00623 

(0.0377) 

-0.00903 

(0.0442) 

0.0246 

(0.0607) 

0.0612 

(0.0794) 

0.00460 

(0.0680) 

0.0117 

(0.0480) 

-0.0564 

(0.0581) 

0.0592 

(0.0389) 
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Eastern -0.0388 

(0.0328) 

-0.0142 

(0.0385) 

0.0601 

(0.0569) 

0.00284 

(0.0746) 

0.0172 

(0.0659) 

-0.154** 

(0.0466) 

-0.0388 

(0.0650) 

0.0674 

(0.0434) 
         

nairobi -0.122 

(0.148) 

-0.101 

(0.174) 

0 

(.) 

0 

(.) 

-0.0470 

(0.0630) 

-0.100* 

(0.0445) 

0.0387 

(0.0528) 

0.0285 

(0.0353) 
         

central -0.170** 

(0.0570) 

0.0495 

(0.0668) 

0.124* 

(0.0571) 

0.164* 

(0.0748) 

-0.0688 

(0.0614) 

-0.0968* 

(0.0434) 

0.0999 

(0.0575) 

0.0209 

(0.0384) 
         

Nyanza -0.0558 

(0.0303) 

0.0388 

(0.0356) 

0.0320 

(0.0484) 

0.0125 

(0.0634) 

0.0123 

(0.0636) 

-0.0680 

(0.0449) 

0.0573 

(0.0611) 

0.0333 

(0.0408) 
         

Rift Valley -0.0505 

(0.0293) 

-0.0179 

(0.0344) 

0.0394 

(0.0367) 

0.0648 

(0.0481) 

-0.0693 

(0.0519) 

-0.0462 

(0.0367) 

0.00691 

(0.0529) 

0.0525 

(0.0354) 
         

northeastern -0.0226 

(0.0417) 

-0.0143 

(0.0489) 

0.0434 

(0.106) 

0.0415 

(0.139) 

0.0283 

(0.117) 

-0.142 

(0.0825) 

0.0892 

(0.0950) 

0.0395 

(0.0635) 
         

Constant 0.103 

(0.0632) 

0.151* 

(0.0741) 

-0.0111 

(0.167) 

0.139 

(0.219) 

0.471 

(0.247) 

0.113 

(0.174) 

0.310 

(0.245) 

-0.0616 

(0.164) 

Observations 2518 2518 1893 1893 2045 2045 2425 2425 

R2 0.037 0.059 0.074 0.096 0.084 0.037 0.089 0.024 

Adjusted R2 0.023 0.045 0.057 0.079 0.069 0.021 0.077 0.010 

F 2.668 4.284 4.253 5.615 5.444 2.259 6.906 1.694 
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Table A 9 - Full regression output of Table 3. Wealth Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy on Secondary 
School Attendance, broken down into four wealth quintiles of poorest, poorer, richer and richest women. Columns (1) to (3) contain for poorest women, 
Columns (4) to (6) contain estimates on poorer. Columns (7) to (9) contain estimates on richer. Columns (10) to (12) contain estimates on the richest women. 
Standard errors are in parentheses. Data Source: KDHS 2003-2014. * p < 0.05, ** p < 0.01, *** p < 0.001 

TABLE A9 

Years of Education  

Wealth Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
 poorest poorest poorest poorer poorer poorer richer richer richer richest richest richest 

Age 
Treatment 
group 

0.253 
(0.385) 

-0.590 
(0.324) 

-0.560 
(0.324) 

-0.308 
(0.360) 

-0.438 
(0.374) 

-0.434 
(0.374) 

-0.663 
(0.387) 

-0.736 
(0.433) 

-0.742 
(0.433) 

-0.800** 
(0.260) 

-0.724* 
(0.340) 

-0.783* 
(0.340) 

             
2014 -0.478 

(0.287) 
0.119 

(0.213) 
0.175 

(0.213) 
0.435 

(0.264) 
-0.0315 
(0.244) 

-0.00233 
(0.244) 

0.631* 
(0.289) 

0.0486 
(0.283) 

0.0492 
(0.283) 

0.599** 
(0.217) 

0.238 
(0.220) 

0.292 
(0.226) 

             
AgeTreat X 
y2014 

0.0762 
(0.416) 

0.112 
(0.299) 

0.0863 
(0.298) 

1.068** 
(0.393) 

0.869* 
(0.349) 

0.861* 
(0.349) 

1.106** 
(0.421) 

1.101** 
(0.389) 

1.115** 
(0.389) 

0.810** 
(0.313) 

1.003*** 
(0.291) 

1.013*** 
(0.291) 

             
Age  

 
-0.145*** 
(0.0301) 

-0.142*** 
(0.0301) 

 
 

-0.0471 
(0.0368) 

-0.0496 
(0.0369) 

 
 

-0.00383 
(0.0413) 

-0.00460 
(0.0413) 

 
 

0.0492 
(0.0393) 

0.0407 
(0.0393) 

             
hhdno  

 
0.0178 

(0.0243) 
0.0153 

(0.0243) 
 
 

-0.0868** 
(0.0284) 

-0.0875** 
(0.0284) 

 
 

-0.272*** 
(0.0332) 

-0.276*** 
(0.0335) 

 
 

-0.0858** 
(0.0262) 

-0.0900*** 
(0.0263) 

             
Christian  

 
0.898*** 
(0.228) 

0.863*** 
(0.228) 

 
 

2.514*** 
(0.479) 

2.485*** 
(0.479) 

 
 

0.120 
(0.621) 

0.142 
(0.622) 

 
 

0.707 
(0.648) 

0.715 
(0.647) 

             
Muslim  

 
0.154 

(0.335) 
0.128 

(0.335) 
 
 

1.688** 
(0.637) 

1.754** 
(0.639) 

 
 

-0.945 
(0.771) 

-0.905 
(0.771) 

 
 

-0.559 
(0.737) 

-0.510 
(0.735) 

             
embu  

 
2.032 

(2.592) 
2.033 

(2.589) 
 
 

2.970** 
(1.011) 

3.033** 
(1.018) 

 
 

1.738 
(0.984) 

1.758 
(0.984) 

 
 

4.232*** 
(0.990) 

4.078*** 
(0.992) 

             
gabbra  -1.953*** -1.940***  -2.902** -2.881**  -2.824* -2.849*  1.615 1.646 
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 (0.476) (0.476)  (1.108) (1.107)  (1.432) (1.430)  (1.627) (1.623) 
             
iteso  

 
2.442** 
(0.761) 

1.699 
(0.940) 

 
 

1.702 
(1.026) 

2.313* 
(1.151) 

 
 

1.565 
(1.355) 

1.485 
(1.402) 

 
 

2.610 
(1.565) 

2.462 
(1.582) 

             
kalenjin  

 
3.274*** 
(0.433) 

3.817*** 
(0.525) 

 
 

3.724*** 
(0.827) 

4.205*** 
(0.936) 

 
 

2.635** 
(0.846) 

3.091*** 
(0.904) 

 
 

5.169*** 
(0.896) 

5.137*** 
(0.932) 

             
kamba  

 
4.129*** 
(0.481) 

4.125*** 
(0.483) 

 
 

2.964*** 
(0.836) 

3.123*** 
(0.840) 

 
 

1.703* 
(0.847) 

1.788* 
(0.855) 

 
 

3.647*** 
(0.882) 

3.589*** 
(0.900) 

             
kikuyu  

 
5.055*** 
(0.612) 

5.515*** 
(0.739) 

 
 

3.080*** 
(0.839) 

3.063** 
(0.931) 

 
 

1.506 
(0.832) 

2.001* 
(0.886) 

 
 

3.951*** 
(0.867) 

3.658*** 
(0.898) 

             
kisii  

 
4.955*** 
(0.549) 

4.333*** 
(0.757) 

 
 

3.875*** 
(0.839) 

4.024*** 
(1.000) 

 
 

2.286** 
(0.860) 

2.334* 
(0.923) 

 
 

4.651*** 
(0.904) 

4.350*** 
(0.937) 

             
kuria  

 
3.119*** 
(0.695) 

2.313* 
(0.911) 

 
 

1.977* 
(0.974) 

2.099 
(1.124) 

 
 

1.743 
(1.267) 

1.563 
(1.316) 

 
 

6.885* 
(3.320) 

6.296 
(3.332) 

             
luhya  

 
3.976*** 
(0.472) 

3.276*** 
(0.703) 

 
 

2.270** 
(0.822) 

2.843** 
(0.952) 

 
 

1.346 
(0.836) 

1.441 
(0.891) 

 
 

3.535*** 
(0.879) 

3.416*** 
(0.915) 

             
luo  

 
4.256*** 
(0.457) 

3.462*** 
(0.731) 

 
 

2.565** 
(0.833) 

2.705** 
(1.001) 

 
 

1.173 
(0.836) 

1.154 
(0.906) 

 
 

3.420*** 
(0.878) 

3.154*** 
(0.913) 

             
maasai  

 
-0.650 
(0.456) 

-0.128 
(0.540) 

 
 

0.00508 
(0.901) 

0.482 
(0.999) 

 
 

-0.557 
(1.023) 

-0.117 
(1.066) 

 
 

5.243*** 
(1.328) 

5.179*** 
(1.350) 

             
mbere  

 
-1.628** 
(0.592) 

-1.085 
(0.660) 

 
 

8.963** 
(2.770) 

9.440*** 
(2.803) 

 
 

 
 

 
 

 
 

 
 

 
 

             
meru  

 
2.322*** 
(0.563) 

2.318*** 
(0.562) 

 
 

1.727* 
(0.847) 

1.857* 
(0.849) 

 
 

1.226 
(0.861) 

1.299 
(0.862) 

 
 

3.999*** 
(0.906) 

3.949*** 
(0.908) 

             
orma  -1.015 -1.224  3.236 4.034       
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 (0.583) (0.724)  (2.729) (2.771)       
             
pokomo  

 
2.494*** 
(0.495) 

2.285*** 
(0.656) 

 
 

1.687 
(1.148) 

2.492* 
(1.248) 

 
 

-1.120 
(1.536) 

-1.391 
(1.583) 

 
 

2.830 
(1.784) 

3.219 
(1.808) 

             
rendille  

 
-1.735** 
(0.595) 

-1.714** 
(0.594) 

 
 

3.575 
(2.768) 

3.674 
(2.767) 

 
 

-7.110* 
(3.133) 

-7.384* 
(3.153) 

 
 

4.406 
(3.310) 

4.375 
(3.313) 

             
samburu  

 
-1.749*** 
(0.445) 

-1.280* 
(0.510) 

 
 

-1.171 
(1.118) 

-0.730 
(1.188) 

 
 

-0.279 
(1.121) 

0.190 
(1.165) 

 
 

2.916 
(1.816) 

2.912 
(1.833) 

             
somali  

 
-1.645*** 
(0.321) 

-1.318* 
(0.591) 

 
 

-2.704*** 
(0.764) 

-1.683 
(1.089) 

 
 

-3.028*** 
(0.789) 

-2.651** 
(0.990) 

 
 

-1.122 
(0.838) 

-1.456 
(0.904) 

             
swahili  

 
1.184** 
(0.382) 

0.980 
(0.579) 

 
 

0.818 
(0.791) 

1.657 
(0.937) 

 
 

-0.407 
(0.794) 

-0.647 
(0.882) 

 
 

2.197** 
(0.847) 

2.529** 
(0.897) 

             
taita  

 
3.344** 
(1.206) 

3.249* 
(1.272) 

 
 

3.095** 
(1.064) 

3.988*** 
(1.185) 

 
 

1.979 
(1.030) 

1.735 
(1.105) 

 
 

3.390*** 
(0.966) 

3.717*** 
(1.007) 

             
turkana  

 
-1.399** 
(0.456) 

-0.932 
(0.519) 

 
 

-0.721 
(0.915) 

-0.380 
(0.960) 

 
 

-1.898 
(1.048) 

-1.522 
(1.083) 

 
 

1.233 
(1.252) 

1.233 
(1.274) 

             
Urban  

 
0.845*** 
(0.158) 

0.843*** 
(0.158) 

 
 

0.437** 
(0.156) 

0.448** 
(0.156) 

 
 

-0.519*** 
(0.152) 

-0.490** 
(0.159) 

 
 

0.0870 
(0.230) 

0.143 
(0.236) 

             
coast  

 
 
 

-0.628 
(0.667) 

 
 

 
 

-0.280 
(0.542) 

 
 

 
 

0.00772 
(0.445) 

 
 

 
 

-0.556 
(0.388) 

             
Eastern  

 
 
 

-0.850 
(0.580) 

 
 

 
 

0.512 
(0.508) 

 
 

 
 

-0.233 
(0.431) 

 
 

 
 

-0.210 
(0.433) 

             
nairobi  

 
 
 

-0.253 
(2.619) 

 
 

 
 

0 
(.) 

 
 

 
 

-0.626 
(0.412) 

 
 

 
 

0.212 
(0.352) 

             
central   -1.785   0.884   -0.817*   0.462 
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  (1.007)   (0.510)   (0.402)   (0.383) 
             
Nyanza  

 
 
 

-0.0177 
(0.536) 

 
 

 
 

0.506 
(0.433) 

 
 

 
 

-0.0829 
(0.416) 

 
 

 
 

0.497 
(0.407) 

             
Rift Valley  

 
 
 

-1.393** 
(0.519) 

 
 

 
 

0.133 
(0.328) 

 
 

 
 

-0.706* 
(0.339) 

 
 

 
 

-0.127 
(0.353) 

             
northeaste
rn 

 
 

 
 

-1.179 
(0.737) 

 
 

 
 

-0.640 
(0.948) 

 
 

 
 

-0.740 
(0.764) 

 
 

 
 

0.277 
(0.633) 

             
Constant 3.466*** 

(0.267) 
5.370*** 
(0.971) 

6.110*** 
(1.117) 

6.446*** 
(0.243) 

3.649** 
(1.396) 

3.108* 
(1.492) 

8.637*** 
(0.268) 

9.449*** 
(1.557) 

9.678*** 
(1.615) 

10.39*** 
(0.185) 

5.459*** 
(1.583) 

5.747*** 
(1.633) 

Obs 2617 2517 2517 1931 1893 1893 2101 2044 2044 2551 2425 2425 
R2 0.004 0.533 0.536 0.023 0.291 0.294 0.018 0.238 0.242 0.020 0.213 0.219 
Adj R2 0.002 0.528 0.529 0.022 0.280 0.280 0.017 0.227 0.229 0.019 0.204 0.208 
F 3.183 97.96 79.49 15.28 26.33 22.07 13.14 23.27 18.86 17.06 24.01 19.75 
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Table A10 - Full regression output of Table 4. Regional Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy on Secondary 
School Attendance, subsampling according to the eight regions of Kenya. All regressions include individual controls and region fixed effects. Standard errors 
are in parentheses. Data Source: KDHS 2003-2014. * p < 0.05, ** p < 0.01, *** p < 0.001 

TABLE A10 

Attended At Least Secondary School or Higher 

Regional Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy 

 (1)  
East 

(2) 
Coast  

(3) 
Nairobi 

(4) 
North Eastern 

(5) 
Central 

(6) 
Nyanza 

(7) 
Rift Valley 

(8) 
Western 

Age 
Treatment 
group 

-0.136* 
(0.0530) 

-0.0879 
(0.0542) 

-0.0332 
(0.0633) 

-0.118* 
(0.0481) 

-0.0727 
(0.0618) 

-0.220*** 
(0.0593) 

-0.105* 
(0.0417) 

-0.112 
(0.0621) 

         
2014 0.0595 

(0.0371) 
0.0340 

(0.0351) 
-0.0351 
(0.0451) 

0.0223 
(0.0331) 

0.0475 
(0.0391) 

-0.0251 
(0.0391) 

0.0880** 
(0.0292) 

0.0119 
(0.0426) 

         
AgeTreat X 
y2014 

0.132** 
(0.0483) 

0.0771 
(0.0466) 

0.159** 
(0.0564) 

0.0915* 
(0.0442) 

0.125* 
(0.0516) 

0.226*** 
(0.0514) 

0.0657 
(0.0386) 

0.144** 
(0.0548) 

         
Age -0.0261*** 

(0.00491) 
-0.0141** 
(0.00546) 

-0.000313 
(0.00832) 

-0.0222*** 
(0.00483) 

-0.0199** 
(0.00692) 

-0.0184** 
(0.00568) 

-0.0204*** 
(0.00365) 

-0.00699 
(0.00692) 

         
hhdno -0.00325 

(0.00375) 
-0.0100** 
(0.00318) 

-0.0137* 
(0.00593) 

0.0111*** 
(0.00293) 

-0.00452 
(0.00458) 

0.000668 
(0.00402) 

-0.00922*** 
(0.00259) 

-0.0117* 
(0.00456) 

         
Christian 0.150* 

(0.0673) 
0.136** 

(0.0455) 
0.325* 
(0.156) 

-0.557* 
(0.241) 

0.271* 
(0.108) 

-0.000481 
(0.142) 

0.116*** 
(0.0331) 

0.348* 
(0.172) 

         
Muslim 0.0431 

(0.0841) 
0.0584 

(0.0454) 
0.465* 
(0.228) 

-0.500*** 
(0.144) 

0.216 
(0.269) 

-0.0761 
(0.209) 

0.172* 
(0.0789) 

0.270 
(0.187) 

         
embu 0.192** 

(0.0722) 
-0.301 
(0.285) 

0.705 
(0.403) 

 
 

0.0735 
(0.425) 

 
 

-0.250 
(0.350) 
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gabbra -0.0223 

(0.0578) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

         
kalenjin 0.485** 

(0.181) 
0.270 

(0.210) 
0.688 

(0.373) 
0.171 

(0.436) 
0.0430 
(0.466) 

-0.332 
(0.344) 

0.0252 
(0.250) 

-0.368 
(0.326) 

         
kamba 0.100 

(0.0645) 
0.0746 
(0.169) 

0.324 
(0.369) 

-0.539 
(0.355) 

0.114 
(0.418) 

-0.801* 
(0.350) 

-0.0316 
(0.255) 

0.0988 
(0.390) 

         
kikuyu 0.277*** 

(0.0808) 
0.188 

(0.170) 
0.399 

(0.369) 
0.00384 
(0.343) 

0.0978 
(0.416) 

-0.351 
(0.342) 

-0.0191 
(0.251) 

-0.460 
(0.330) 

         
kisii 0.367* 

(0.146) 
0.551** 
(0.183) 

0.481 
(0.374) 

-0.199 
(0.352) 

0.164 
(0.428) 

-0.310 
(0.317) 

0.0642 
(0.253) 

-0.269 
(0.342) 

         
luhya 0.130 

(0.108) 
0.229 

(0.172) 
0.352 

(0.369) 
-1.102** 
(0.397) 

0.0365 
(0.424) 

-0.567 
(0.321) 

-0.0478 
(0.251) 

-0.472 
(0.319) 

         
luo 0.0843 

(0.127) 
0.230 

(0.172) 
0.300 

(0.370) 
-0.954* 
(0.395) 

0.153 
(0.430) 

-0.562 
(0.317) 

-0.0630 
(0.253) 

-0.510 
(0.322) 

         
maasai -0.0148 

(0.160) 
0.00118 
(0.213) 

0.239 
(0.493) 

 
 

 
 

-0.612 
(0.409) 

-0.112 
(0.251) 

-0.881 
(0.450) 

         
meru 0.103 

(0.0653) 
0.103 

(0.186) 
0.440 

(0.374) 
-0.260 
(0.379) 

0.209 
(0.424) 

-0.238 
(0.390) 

0.105 
(0.257) 

-0.414 
(0.450) 

         
rendille -0.0543 

(0.0853) 
-0.356 
(0.434) 

 
 

 
 

 
 

 
 

-0.0236 
(0.391) 

 
 

         
samburu -0.0897 

(0.0871) 
 
 

 
 

 
 

 
 

 
 

-0.182 
(0.252) 
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somali 0.0573 

(0.0792) 
-0.103 
(0.172) 

-0.210 
(0.335) 

-0.789** 
(0.263) 

 
 

-1.071* 
(0.437) 

-0.344 
(0.260) 

-1.058 
(0.556) 

         
swahili -0.416 

(0.297) 
-0.0384 
(0.165) 

0.651 
(0.466) 

 
 

0.182 
(0.462) 

-0.275 
(0.376) 

0.187 
(0.278) 

0.0798 
(0.557) 

         
taita 0.603* 

(0.299) 
0.120 

(0.169) 
0.688 

(0.496) 
-0.301 
(0.321) 

0.283 
(0.478) 

 
 

0.309 
(0.314) 

0.0327 
(0.552) 

         
turkana -0.0696 

(0.0823) 
 
 

-0.0296 
(0.455) 

 
 

-0.153 
(0.536) 

 
 

-0.194 
(0.251) 

-0.918* 
(0.450) 

         
Urban 0.0879*** 

(0.0211) 
0.125*** 
(0.0229) 

0 
(.) 

0.0784*** 
(0.0217) 

0.0740** 
(0.0281) 

0.0784*** 
(0.0230) 

0.0699*** 
(0.0158) 

0.115*** 
(0.0285) 

         
Poorest -0.190*** 

(0.0285) 
-0.149*** 
(0.0288) 

-0.653 
(0.466) 

-0.0783*** 
(0.0217) 

-0.417** 
(0.127) 

-0.208*** 
(0.0324) 

-0.292*** 
(0.0189) 

-0.322*** 
(0.0418) 

         
Poorer -0.184*** 

(0.0259) 
-0.149*** 
(0.0406) 

0 
(.) 

-0.0816 
(0.0441) 

-0.207*** 
(0.0468) 

-0.179*** 
(0.0261) 

-0.174*** 
(0.0207) 

-0.298*** 
(0.0318) 

         
Richer 0.0895*** 

(0.0271) 
0.0352 

(0.0330) 
-0.228*** 
(0.0520) 

0.0233 
(0.0362) 

0.0277 
(0.0315) 

0.0550 
(0.0319) 

0.0973*** 
(0.0206) 

0.0782 
(0.0421) 

         
Richest 0.238*** 

(0.0346) 
0.0945*** 
(0.0287) 

-0.00328 
(0.0300) 

0.126*** 
(0.0375) 

0.228*** 
(0.0329) 

0.279*** 
(0.0378) 

0.257*** 
(0.0230) 

0.100* 
(0.0505) 

         
iteso  

 
0.423 

(0.434) 
0.836 

(0.495) 
 
 

0.157 
(0.629) 

 
 

0.147 
(0.287) 

-0.567 
(0.323) 

         
kuria  

 
0.566 

(0.435) 
0.762 

(0.592) 
 
 

 
 

-0.653* 
(0.320) 

0.579 
(0.493) 

-1.022* 
(0.450) 
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orma  

 
-0.125 
(0.176) 

 
 

 
 

 
 

 
 

 
 

 
 

         
pokomo  

 
-0.0469 
(0.167) 

 
 

 
 

 
 

 
 

 
 

 
 

         
mbere  

 
 
 

 
 

 
 

 
 

 
 

-0.126 
(0.258) 

 
 

         
Constant 0.731*** 

(0.168) 
0.529* 
(0.230) 

0.0403 
(0.472) 

1.873*** 
(0.339) 

0.579 
(0.477) 

1.390*** 
(0.385) 

0.828** 
(0.273) 

0.784 
(0.411) 

Observations 2448 1902 1134 945 1676 2173 4681 1485 
R2 0.216 0.273 0.113 0.292 0.125 0.180 0.244 0.161 
Adjusted R2 0.207 0.261 0.093 0.276 0.112 0.171 0.239 0.146 
F 23.80 24.19 5.648 18.12 9.830 20.46 50.09 10.79 
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Table A11 - Full regression output of Table 4. Regional Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy on Secondary 
School Completion, subsampling according to the eight regions of Kenya. All regressions include individual controls and region fixed effects. Standard errors 
are in parentheses. Data Source: KDHS 2003-2014. * p < 0.05, ** p < 0.01, *** p < 0.001 

TABLE A11 

Completed At Least Secondary School 

Regional Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy  

 (1)  
Eastern 

(2) 
Coast  

(3) 
Nairobi 

(4) 
North Eastern 

(5) 
Central 

(6) 
Nyanza 

(7) 
Rift Valley 

(8) 
Western 

Age Treatment 
group 

-0.0593 

(0.0497) 
-0.0131 

(0.0517) 
0.0396 

(0.0658) 
-0.100* 

(0.0468) 
0.00626 

(0.0608) 
-0.120* 

(0.0520) 
-0.0652 

(0.0393) 
-0.00539 

(0.0546) 

         
2014 0.0325 

(0.0348) 
0.0441 

(0.0334) 
0.00648 

(0.0469) 
0.0190 

(0.0322) 
0.0307 

(0.0385) 
-0.00966 

(0.0343) 
0.0467 

(0.0275) 
0.00254 

(0.0375) 
         
AgeTreat X 
y2014 

0.0487 

(0.0453) 
0.0151 

(0.0444) 
0.0589 

(0.0586) 
0.0821 

(0.0430) 
0.0528 

(0.0509) 
0.128** 

(0.0452) 
0.0529 

(0.0364) 
0.104* 

(0.0482) 

         
Age -0.0141** 

(0.00460) 
-0.00430 

(0.00521) 
0.00390 

(0.00865) 
-0.0173*** 

(0.00470) 
-0.0105 

(0.00682) 
-0.00585 

(0.00499) 
-0.00753* 

(0.00345) 
0.0104 

(0.00608) 
         
hhdno -0.00695* 

(0.00351) 
-0.0103*** 

(0.00303) 
-0.0186** 

(0.00617) 
0.00662* 

(0.00285) 
-0.00956* 

(0.00451) 
-0.00602 

(0.00353) 
-0.0132*** 

(0.00245) 
-0.0132*** 

(0.00401) 
         
Christian 0.119 

(0.0631) 
0.112** 

(0.0434) 
0.213 

(0.162) 
-0.609** 

(0.234) 
0.227* 

(0.107) 
0.0477 

(0.125) 
0.0799* 

(0.0312) 
0.194 

(0.151) 
         
Muslim 0.0358 

(0.0788) 
0.0267 

(0.0433) 
0.320 

(0.237) 
-0.486*** 

(0.140) 
0.262 

(0.265) 
0.137 

(0.183) 
0.111 

(0.0744) 
0.0809 

(0.165) 
         
embu 0.102 

(0.0677) 
-0.280 

(0.272) 
0.399 

(0.419) 
 

 
0.0668 

(0.418) 
 

 
-0.245 

(0.330) 
 

 
         
gabbra 0.00683        
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(0.0542)        
         
kalenjin 0.354* 

(0.169) 
0.183 

(0.200) 
0.580 

(0.388) 
0.201 

(0.424) 
0.0999 

(0.459) 
0.0265 

(0.302) 
-0.146 

(0.236) 
0.0388 

(0.286) 
         
kamba 0.0431 

(0.0605) 
-0.0389 

(0.161) 
0.124 

(0.384) 
-0.547 

(0.346) 
0.0291 

(0.411) 
-0.493 

(0.307) 
-0.164 

(0.241) 
-0.135 

(0.343) 
         
kikuyu 0.228** 

(0.0757) 
0.0671 

(0.162) 
0.212 

(0.384) 
-0.0564 

(0.334) 
0.0531 

(0.410) 
-0.180 

(0.300) 
-0.187 

(0.236) 
-0.0656 

(0.290) 
         
kisii 0.242 

(0.137) 
0.466** 

(0.174) 
0.350 

(0.389) 
-0.172 

(0.342) 
0.0556 

(0.421) 
-0.0634 

(0.278) 
-0.198 

(0.238) 
0.0341 

(0.301) 
         
luhya 0.0644 

(0.101) 
0.0728 

(0.164) 
0.180 

(0.384) 
-0.955* 

(0.386) 
0.00113 

(0.418) 
-0.251 

(0.281) 
-0.218 

(0.237) 
-0.102 

(0.281) 
         
luo 0.0160 

(0.119) 
0.128 

(0.164) 
0.126 

(0.385) 
-0.871* 

(0.385) 
0.103 

(0.424) 
-0.267 

(0.278) 
-0.277 

(0.238) 
-0.0805 

(0.283) 
         
maasai -0.00352 

(0.150) 
-0.0236 

(0.203) 
0.176 

(0.513) 
 

 
 

 
-0.182 

(0.359) 
-0.221 

(0.237) 
-0.393 

(0.396) 
         
meru 0.0564 

(0.0612) 
0.0314 

(0.178) 
0.283 

(0.389) 
-0.199 

(0.369) 
0.0455 

(0.418) 
-0.114 

(0.342) 
-0.0477 

(0.243) 
-0.387 

(0.396) 
         
rendille -0.0277 

(0.0800) 
-0.322 

(0.414) 
 

 
 

 
 

 
 

 
-0.0671 

(0.369) 
 

 
         
samburu -0.0527 

(0.0817) 
 

 
 

 
 

 
 

 
 

 
-0.281 

(0.237) 
 

 
         
somali 0.0948 

(0.0742) 
-0.156 

(0.164) 
-0.252 

(0.348) 
-0.794** 

(0.256) 
 

 
-0.786* 

(0.384) 
-0.409 

(0.245) 
-0.502 

(0.489) 
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swahili -0.337 

(0.279) 
-0.0869 

(0.157) 
0.606 

(0.484) 
 

 
0.216 

(0.455) 
-0.0948 

(0.330) 
0.0793 

(0.262) 
0.648 

(0.490) 
         
taita 0.668* 

(0.281) 
0.0159 

(0.161) 
0.643 

(0.515) 
-0.311 

(0.312) 
0.319 

(0.471) 
 

 
0.283 

(0.296) 
-0.437 

(0.486) 
         
turkana -0.0417 

(0.0772) 
 

 
-0.0769 

(0.472) 
 

 
-0.113 

(0.528) 
 

 
-0.284 

(0.237) 
-0.418 

(0.396) 
         
Urban 0.0746*** 

(0.0198) 
0.104*** 

(0.0218) 
0 

(.) 
0.0629** 

(0.0211) 
0.111*** 

(0.0277) 
0.102*** 

(0.0202) 
0.0695*** 

(0.0149) 
0.0891*** 

(0.0251) 
         
Poorest -0.151*** 

(0.0267) 
-0.137*** 

(0.0275) 
-0.503 

(0.484) 
-0.0727*** 

(0.0211) 
-0.374** 

(0.125) 
-0.152*** 

(0.0285) 
-0.220*** 

(0.0178) 
-0.225*** 

(0.0368) 
         
Poorer -0.135*** 

(0.0243) 
-0.196*** 

(0.0387) 
0 

(.) 
-0.0690 

(0.0429) 
-0.212*** 

(0.0461) 
-0.151*** 

(0.0229) 
-0.147*** 

(0.0195) 
-0.214*** 

(0.0280) 
         
Richer 0.117*** 

(0.0254) 
-0.00812 

(0.0315) 
-0.233*** 

(0.0540) 
0.0469 

(0.0352) 
0.0343 

(0.0310) 
0.0765** 

(0.0280) 
0.0759*** 

(0.0194) 
0.0597 

(0.0370) 
         
Richest 0.225*** 

(0.0324) 
0.0639* 

(0.0273) 
-0.0200 

(0.0311) 
0.127*** 

(0.0365) 
0.228*** 

(0.0324) 
0.294*** 

(0.0332) 
0.266*** 

(0.0217) 
0.155*** 

(0.0444) 
         
iteso  

 
0.482 

(0.414) 
-0.251 

(0.514) 
 

 
-0.738 

(0.619) 
 

 
0.0104 

(0.271) 
-0.199 

(0.284) 
         
kuria  

 
-0.408 

(0.415) 
0.672 

(0.615) 
 

 
 

 
-0.255 

(0.281) 
-0.449 

(0.465) 
-0.463 

(0.396) 
         
orma  

 
-0.134 

(0.168) 
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pokomo  

 
-0.104 

(0.160) 
 

 
 

 
 

 
 

 
 

 
 

 
         
mbere  

 
 

 
 

 
 

 
 

 
 

 
-0.234 

(0.244) 
 

 
         
Constant 0.435** 

(0.158) 
0.306 

(0.220) 
0.110 

(0.491) 
1.757*** 

(0.329) 
0.322 

(0.470) 
0.570 

(0.338) 
0.604* 

(0.258) 
-0.0663 

(0.361) 
Observations 2448 1902 1134 945 1676 2173 4681 1485 
R2 0.159 0.220 0.095 0.256 0.122 0.179 0.191 0.137 
Adjusted R2 0.149 0.208 0.075 0.239 0.109 0.170 0.185 0.121 
F 16.31 18.21 4.673 15.14 9.564 20.38 36.48 8.880 
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Table A 12 – Full regression output of Table 4. Regional Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy on Years of 
Education, subsampling according to the eight regions of Kenya. All regressions include individual controls and region fixed effects. Standard errors are in 
parentheses. Data Source: KDHS 2003-2014. * p < 0.05, ** p < 0.01, *** p < 0.001 

 

TABLE A12 

Years of Education 

Regional Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy 

 (1)  
East 

(2) 
Coast  

(3) 
Nairobi 

(4) 
North Eastern 

(5) 
Central 

(6) 
Nyanza 

(7) 
Rift Valley 

(8) 
Western 

Age Treatment 
group 

-0.511 
(0.397) 

-0.821 
(0.457) 

0.498 
(0.462) 

-1.425* 
(0.633) 

-1.103** 
(0.365) 

-0.825* 
(0.346) 

-0.117 
(0.303) 

-0.326 
(0.412) 

         
2014 0.217 

(0.279) 
0.0792 
(0.295) 

0.0804 
(0.329) 

0.690 
(0.435) 

-0.273 
(0.231) 

0.234 
(0.228) 

0.930*** 
(0.212) 

0.390 
(0.283) 

         
AgeTreat X 
y2014 

0.521 
(0.363) 

1.028** 
(0.392) 

0.312 
(0.411) 

0.895 
(0.581) 

1.192*** 
(0.305) 

1.138*** 
(0.300) 

-0.122 
(0.281) 

0.741* 
(0.363) 

         
Age -0.120** 

(0.0368) 
-0.104* 

(0.0460) 
0.0852 

(0.0607) 
-0.305*** 
(0.0635) 

-0.126** 
(0.0409) 

-0.0417 
(0.0332) 

-0.110*** 
(0.0266) 

-0.0185 
(0.0459) 

         
hhdno -0.0534 

(0.0281) 
-0.0637* 
(0.0268) 

-0.0341 
(0.0433) 

0.0996** 
(0.0385) 

-0.0580* 
(0.0271) 

-0.0185 
(0.0235) 

-0.0818*** 
(0.0189) 

-0.0989** 
(0.0302) 

         
Christian 2.288*** 

(0.504) 
2.642*** 
(0.384) 

1.540 
(1.140) 

-5.589 
(3.162) 

2.352*** 
(0.640) 

0.535 
(0.829) 

1.516*** 
(0.241) 

2.456* 
(1.137) 

         
Muslim 1.069 

(0.630) 
1.361*** 
(0.382) 

1.967 
(1.662) 

-5.456** 
(1.894) 

3.661* 
(1.591) 

0.0272 
(1.219) 

1.983*** 
(0.575) 

1.574 
(1.241) 

         
embu 3.485*** 

(0.541) 
0.545 

(2.401) 
2.709 

(2.937) 
 
 

1.757 
(2.510) 

 
 

-2.219 
(2.550) 

 
 



DV410  Page 99 of 106 39279 
 

99 
 

         
gabbra -1.757*** 

(0.433) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

         
kalenjin 5.292*** 

(1.354) 
2.167 

(1.767) 
4.651 

(2.723) 
2.976 

(5.734) 
2.975 

(2.757) 
0.0583 
(2.007) 

-0.570 
(1.822) 

-3.791 
(2.158) 

         
kamba 3.346*** 

(0.484) 
0.939 

(1.421) 
1.507 

(2.695) 
-2.611 
(4.670) 

1.881 
(2.468) 

-3.089 
(2.043) 

-1.004 
(1.859) 

-2.386 
(2.585) 

         
kikuyu 4.349*** 

(0.606) 
1.888 

(1.429) 
1.924 

(2.692) 
1.226 

(4.506) 
1.802 

(2.459) 
-0.369 
(1.996) 

-0.994 
(1.823) 

-5.042* 
(2.188) 

         
kisii 4.220*** 

(1.095) 
3.924* 
(1.539) 

2.731 
(2.728) 

-0.568 
(4.626) 

1.729 
(2.528) 

-0.579 
(1.849) 

-1.151 
(1.839) 

-3.076 
(2.270) 

         
luhya 3.200*** 

(0.810) 
1.372 

(1.446) 
1.259 

(2.694) 
-6.513 
(5.212) 

1.754 
(2.508) 

-1.935 
(1.871) 

-1.408 
(1.826) 

-4.812* 
(2.117) 

         
luo 2.801** 

(0.954) 
2.062 

(1.452) 
1.158 

(2.701) 
-4.029 
(5.195) 

2.069 
(2.543) 

-1.983 
(1.847) 

-1.558 
(1.838) 

-5.119* 
(2.136) 

         
maasai -0.0527 

(1.197) 
-1.280 
(1.790) 

0.813 
(3.598) 

 
 

 
 

-2.747 
(2.386) 

-4.164* 
(1.829) 

-11.40*** 
(2.984) 

         
meru 2.867*** 

(0.490) 
1.496 

(1.568) 
2.414 

(2.730) 
0.0296 
(4.981) 

2.122 
(2.506) 

-0.168 
(2.274) 

-0.324 
(1.873) 

-5.022 
(2.982) 

         
rendille -1.367* 

(0.639) 
-7.528* 
(3.654) 

 
 

 
 

 
 

 
 

-3.937 
(2.845) 

 
 

         
samburu -1.745** 

(0.653) 
 
 

 
 

 
 

 
 

 
 

-5.704** 
(1.831) 
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somali 0.271 

(0.594) 
-4.204** 
(1.445) 

-5.523* 
(2.441) 

-8.413* 
(3.458) 

 
 

-5.535* 
(2.551) 

-7.109*** 
(1.893) 

-9.084* 
(3.688) 

         
swahili 1.588 

(2.229) 
-0.578 
(1.389) 

6.802* 
(3.396) 

 
 

0.104 
(2.732) 

-1.099 
(2.195) 

0.166 
(2.021) 

-1.111 
(3.691) 

         
taita 7.282** 

(2.244) 
1.672 

(1.423) 
3.348 

(3.615) 
-3.148 
(4.221) 

3.621 
(2.828) 

 
 

1.522 
(2.286) 

-3.068 
(3.660) 

         
turkana -0.123 

(0.617) 
 
 

-1.142 
(3.315) 

 
 

-6.210 
(3.170) 

 
 

-5.732** 
(1.828) 

-7.736** 
(2.982) 

         
Urban 0.925*** 

(0.159) 
1.385*** 
(0.193) 

0 
(.) 

1.440*** 
(0.285) 

0.535** 
(0.166) 

0.614*** 
(0.134) 

0.708*** 
(0.115) 

0.845*** 
(0.189) 

         
Poorest -2.600*** 

(0.214) 
-2.131*** 
(0.242) 

-2.544 
(3.399) 

-1.338*** 
(0.285) 

-2.447** 
(0.751) 

-1.633*** 
(0.189) 

-3.303*** 
(0.137) 

-2.045*** 
(0.277) 

         
Poorer -1.307*** 

(0.194) 
-1.386*** 
(0.342) 

0 
(.) 

-0.989 
(0.579) 

-1.511*** 
(0.277) 

-1.165*** 
(0.152) 

-0.961*** 
(0.151) 

-1.916*** 
(0.211) 

         
Richer 0.966*** 

(0.203) 
0.375 

(0.278) 
-1.630*** 
(0.379) 

0.611 
(0.476) 

0.139 
(0.186) 

0.594** 
(0.186) 

0.861*** 
(0.150) 

0.528 
(0.279) 

         
Richest 1.803*** 

(0.259) 
0.790** 
(0.241) 

-0.161 
(0.218) 

1.566** 
(0.493) 

1.737*** 
(0.194) 

2.270*** 
(0.221) 

2.006*** 
(0.167) 

1.448*** 
(0.335) 

         
iteso  

 
3.882 

(3.657) 
2.130 

(3.610) 
 
 

-2.860 
(3.717) 

 
 

-0.620 
(2.092) 

-6.040** 
(2.142) 

         
kuria  

 
1.191 

(3.661) 
2.709 

(4.316) 
 
 

 
 

-2.874 
(1.866) 

-0.115 
(3.591) 

-7.899** 
(2.986) 
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orma  

 
-3.516* 
(1.482) 

 
 

 
 

 
 

 
 

 
 

 
 

         
pokomo  

 
0.212 

(1.411) 
 
 

 
 

 
 

 
 

 
 

 
 

         
mbere  

 
 
 

 
 

 
 

 
 

 
 

-5.211** 
(1.881) 

 
 

         
Constant 6.223*** 

(1.262) 
7.423*** 
(1.941) 

5.489 
(3.444) 

22.31*** 
(4.450) 

9.124** 
(2.818) 

10.66*** 
(2.249) 

10.75*** 
(1.991) 

11.62*** 
(2.724) 

Observations 2447 1902 1134 945 1675 2173 4681 1485 
R2 0.456 0.432 0.217 0.356 0.166 0.240 0.511 0.194 
Adjusted R2 0.450 0.423 0.199 0.342 0.154 0.232 0.508 0.180 
F 72.53 49.03 12.26 24.32 13.67 29.48 161.9 13.53 
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Appendix VI: Robustness Checks 

 

Table A13 - Full regression of Table 5. Placebo Difference-in-Differences Estimates of the Impact of 
Free Secondary Education Policy on Secondary School Attendance and Years of Education. Placebo 
Difference-in-Differences Estimates of the Impact of Free Secondary Education Policy on Secondary 
School Attendance, Completion and Years of Education. Columns (1) and (2) show estimates for 
women having attended at least secondary school or higher, Columns (3) and (4) show estimates for 
women having completed at least secondary school, and Columns (5) and (6) contain estimates for 
years of education. Standard errors in parentheses. Data Source: KDHS 1993-2014. * p < 0.05, ** p < 
0.01, *** p < 0.001 

 
TABLE A13 

Placebo Difference-in-difference Estimates on  
Secondary School Attendance, Completion and Years of Education 

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

Attendance 
Secondary 

Attendance 
Secondary 

Completion 
Secondary 

Completion 
Years of 

Education  
Years of 

Education  

Age 
Treatment 
group 

0.00252 
(0.0167) 

-0.0905*** 
(0.0184) 

0.0868*** 
(0.0147) 

0.0374* 
(0.0165) 

1.048*** 
(0.145) 

0.384** 
(0.133) 

       
1998 0.0146 

(0.0177) 
-0.00492 
(0.0165) 

0.211*** 
(0.0156) 

0.196*** 
(0.0148) 

1.178*** 
(0.154) 

1.029*** 
(0.119) 

       
2003 0.0157 

(0.0173) 
-0.0103 
(0.0162) 

0.230*** 
(0.0153) 

0.197*** 
(0.0145) 

1.410*** 
(0.150) 

1.543*** 
(0.116) 

       
2008 0.0176 

(0.0172) 
0.00782 
(0.0163) 

0.233*** 
(0.0152) 

0.212*** 
(0.0146) 

1.416*** 
(0.149) 

1.771*** 
(0.117) 

       
2014 0.0163 

(0.0137) 
0.0329* 
(0.0131) 

0.230*** 
(0.0121) 

0.232*** 
(0.0117) 

1.174*** 
(0.119) 

1.873*** 
(0.0939) 

       
AgeTreat X 
1998 

0.0113 
(0.0237) 

0.0227 
(0.0220) 

-0.0843*** 
(0.0209) 

-0.0812*** 
(0.0198) 

-0.587** 
(0.206) 

-0.492** 
(0.158) 

       
AgeTreat X 
2003 

0.00774 
(0.0232) 

0.00280 
(0.0215) 

-0.0796*** 
(0.0205) 

-0.0825*** 
(0.0193) 

-0.857*** 
(0.201) 

-0.932*** 
(0.155) 

       
AgeTreat X 
2008 

0.0312 
(0.0230) 

0.0425* 
(0.0216) 

-0.0679*** 
(0.0203) 

-0.0594** 
(0.0194) 

-0.949*** 
(0.200) 

-0.762*** 
(0.155) 

       
AgeTreat X 
2014 

0.0987*** 
(0.0186) 

0.114*** 
(0.0173) 

-0.0377* 
(0.0164) 

-0.0280 
(0.0155) 

-0.460** 
(0.161) 

-0.319* 
(0.125) 

       
Age  

 
-0.0134*** 
(0.00159) 

 
 

-0.00703*** 
(0.00142) 

 -0.0921*** 
(0.0114) 

       
Number of 
household 
members 

 
 

-0.00211 
(0.00109) 

 
 

-0.00433*** 
(0.000980) 

 -0.0279*** 
(0.00786) 
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Christian  

 
0.155*** 
(0.0183) 

 
 

0.102*** 
(0.0164) 

 2.512*** 
(0.131) 

       
Muslim  

 
0.0523* 
(0.0220) 

 
 

0.00300 
(0.0197) 

 1.395*** 
(0.158) 

       
embu  

 
0.173*** 
(0.0392) 

 
 

0.121*** 
(0.0352) 

 3.536*** 
(0.282) 

       
gabbra  

 
-0.0277 
(0.0541) 

 
 

-0.0157 
(0.0485) 

 -2.068*** 
(0.389) 

       
iteso  

 
0.0661 

(0.0566) 
 
 

-0.0317 
(0.0508) 

 2.253*** 
(0.407) 

       
kalenjin  

 
0.194*** 
(0.0377) 

 
 

0.132*** 
(0.0338) 

 3.961*** 
(0.271) 

       
kamba  

 
0.122*** 
(0.0354) 

 
 

0.0479 
(0.0318) 

 3.525*** 
(0.255) 

       
kikuyu  

 
0.204*** 
(0.0370) 

 
 

0.124*** 
(0.0332) 

 4.007*** 
(0.266) 

       
kisii  

 
0.315*** 
(0.0390) 

 
 

0.184*** 
(0.0350) 

 4.319*** 
(0.281) 

       
kuria  

 
0.0195 

(0.0586) 
 
 

0.00156 
(0.0526) 

 2.363*** 
(0.421) 

       
luhya  

 
0.137*** 
(0.0378) 

 
 

0.0637 
(0.0339) 

 3.327*** 
(0.272) 

       
luo  

 
0.0913* 
(0.0382) 

 
 

0.0254 
(0.0342) 

 3.084*** 
(0.274) 

       
maasai  

 
0.0484 

(0.0420) 
 
 

0.0274 
(0.0377) 

 0.421 
(0.302) 

       
mbere  

 
0.0125 

(0.0747) 
 
 

-0.00259 
(0.0671) 

 -0.794 
(0.537) 

       
meru  

 
0.132*** 
(0.0366) 

 
 

0.0648* 
(0.0329) 

 3.250*** 
(0.263) 

       
orma  

 
-0.0841 
(0.0791) 

 
 

-0.0463 
(0.0710) 

 -1.471** 
(0.569) 

       
pokomo  

 
-0.0313 
(0.0520) 

 
 

-0.0292 
(0.0467) 

 2.256*** 
(0.374) 

       
rendille  

 
-0.0611 
(0.0709) 

 
 

-0.0645 
(0.0636) 

 -1.665** 
(0.510) 

       
samburu  

 
-0.0561 
(0.0435) 

 
 

-0.0571 
(0.0390) 

 -1.652*** 
(0.313) 
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somali  

 
-0.0739 
(0.0409) 

 
 

-0.0729* 
(0.0367) 

 -1.407*** 
(0.294) 

       
swahili  

 
-0.00903 
(0.0368) 

 
 

0.00229 
(0.0330) 

 1.549*** 
(0.265) 

       
taita  

 
0.179*** 
(0.0424) 

 
 

0.119** 
(0.0381) 

 4.270*** 
(0.305) 

       
turkana  

 
-0.0574 
(0.0422) 

 
 

-0.0500 
(0.0379) 

 -1.312*** 
(0.304) 

       
Urban  

 
0.137*** 

(0.00708) 
 
 

0.134*** 
(0.00635) 

 1.247*** 
(0.0509) 

       
Poorer  

 
-0.166*** 
(0.00939) 

 
 

-0.134*** 
(0.00843) 

 -1.141*** 
(0.0675) 

       
Poorest  

 
-0.185*** 
(0.00925) 

 
 

-0.129*** 
(0.00830) 

 -2.135*** 
(0.0665) 

       
Richer  

 
0.0219* 

(0.00907) 
 
 

0.0134 
(0.00814) 

 0.243*** 
(0.0652) 

       
Richest  

 
0.118*** 

(0.00868) 
 
 

0.100*** 
(0.00779) 

 0.900*** 
(0.0624) 

       
coast  

 
0.000657 
(0.0184) 

 
 

0.0195 
(0.0165) 

 -0.324* 
(0.132) 

       
Eastern  

 
-0.0257 
(0.0182) 

 
 

0.0162 
(0.0164) 

 -0.0131 
(0.131) 

       
nairobi  

 
0.0571*** 
(0.0166) 

 
 

0.0950*** 
(0.0149) 

 0.528*** 
(0.119) 

       
central  

 
-0.0000534 

(0.0170) 
 
 

0.0316* 
(0.0153) 

 0.114 
(0.122) 

       
Nyanza  

 
-0.0473** 
(0.0167) 

 
 

-0.0284 
(0.0150) 

 -0.132 
(0.120) 

       
Rift Valley  

 
-0.0427** 
(0.0141) 

 
 

-0.0189 
(0.0127) 

 -0.411*** 
(0.101) 

       
northeastern  

 
0.0448 

(0.0310) 
 
 

0.0896** 
(0.0278) 

 -0.548* 
(0.223) 

       
Constant 0.323*** 

(0.0124) 
0.436*** 
(0.0626) 

0.0233* 
(0.0109) 

0.0530 
(0.0562) 

6.413*** 
(0.107) 

3.483*** 
(0.450) 

Ob 27393 26659 27393 26659 27390 26656 
R2 0.008 0.177 0.026 0.164 0.010 0.417 
Adjusted R2 0.008 0.175 0.026 0.162 0.009 0.416 
F 25.19 124.1 82.16 113.4   

Standard errors in parentheses * p < 0.05, ** p < 0.01, *** p < 0.001 
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Appendix VII: Mechanisms Explaining the Results 

 

Table A14 - Regional differences in the impact of FSE on having attended at least secondary school or 
higher, having completed secondary school or higher and mean years of education, or in other words, 
the DID interaction coefficients. Also contains the initial proportion of women having attended of 
secondary school or higher in 2003 in each region and the proportion of women in the poorest and 
poorer quintiles in 2003 in each region. 

TABLE A14 

Regional Difference-in-Difference Estimates, Initial Education Levels (2003), Initial Poverty Rates (2003) 

 Eastern Coast Nairobi 
North 

Eastern 
Central Nyanza 

Rift 
Valley 

Western 

 
 

(1) (2) (3) (4) (5) (6) (7) (8) 

Sec DID 
coefficient 

0.132** 
(0.0483) 

0.0771 
(0.0466) 

0.159** 
(0.0564) 

0.0915* 
(0.0442) 

0.125* 
(0.0516) 

0.226*** 
(0.0514) 

0.0657 
(0.0386) 

0.144** 
(0.0548) 

Proportion 
Sec=1 (2003) 

0.2306 0.2132 0.5791 0.0114 0.4209 0.3063 0.2259 0.2805 

Complete 
DID coeff. 

0.0487 
(0.0453) 

0.0151 
(0.0444) 

0.0589 
(0.0586) 

0.0821 
(0.0430) 

0.0528 
(0.0509) 

0.128** 
(0.0452) 

0.0529 
(0.0364) 

0.104* 
(0.0482) 

Proportion 
Complete=1 
(2003) 

0.1551 0.1546 0.4645 0.0092 0.2702 0.1307 0.1393 0.1352 

EduY DID 
coefficient 

0.521 
(0.363) 

1.028** 
(0.392) 

0.312 
(0.411) 

0.895 
(0.581) 

1.192*** 
(0.305) 

1.138*** 
(0.300) 

-0.122 
(0.281) 

0.741* 
(0.363) 

Mean EduY 7.0625 5.5757 10.0282 0.5560 8.7284 7.1814 6.1754 7.0312 

Proportion 
poorer or 
poorest 
(2003) 

0.521 
(0.363) 

1.028** 
(0.392) 

0.312 
(0.411) 

0.895 
(0.581) 

1.192*** 
(0.305) 

1.138*** 
(0.300) 

-0.122 
(0.281) 

0.741* 
(0.363) 
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Appendix VIII: Further Limitations  

There are several further potential limitations to this study. With regards to data and 

variables, the education variables lack information on whether women passed KCPE exams to 

enter secondary school, such that limitations in educational attainment may be falsely 

attributed to cost barriers or gender-specific obstacles. Combining examination data with DHS 

surveys could remedy this issue (Brudewold-Newman, 2021). Secondly, education variables 

do not measure whether education quality deteriorated due to the influx of children, which 

could be examined using test scores (Filmer & Schady, 2014). Finally, there is no county-level 

data available before FSE, as they were created according to the new administrative division 

of Kenya in the 2010 Constitution (KDHS 2014 Final Report, ICF, 2015). As the regional analysis 

can mask cross-county differences, using the DHS geospatial dataset could give more specific 

results.  

With regards to the methodology, while DID was adopted from extensive literature 

analysing free schooling policies, this study could use instrumental variables or RDD. 

However, it is difficult to find an instrument satisfying the exclusion restriction, and an 

endogenous instrument can introduce large biases in the estimator. With an RDD, in the case 

of FSE, there are limited continuous eligibility variables appropriate for testing a clear cut-off 

in exposure to the policy. Furthermore, regressions with binary outcomes may be more 

accurately estimated using Logit and Probit models, which constrain the response 

probabilities of outcome variables between zero and one (Ozier, 2018). Instead, estimating 

the impact on the likelihood of attendance and completion using these models could show if 

the results are robust to these functional forms. 

 

A further threat to identification is that using age cut-off to define treated and control 

groups may be inaccurate, as secondary school age may not be strictly defined in Kenya to 

late school entry and high repetition rates (Chicoine, 2019). Previous studies remedy this by 

exploiting geographical variation between high- and low-enrolment regions. Although results 

for regional differences indicate that this may be inappropriate for this study, using county- 

or district-level data or the DHS geospatial dataset could give more specific results. Finally, 

with regards to the scope of the investigation, I focus solely on the short-run educational 

outcomes of women in the first cohort immediately impacted by FSE. The study does not 

examine the long-term educational impact on school entrance and retention for younger 

cohorts (Lucas & Mbiti, 2012).  

 

 




