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ABSTRACT  

 

 This paper investigates whether enrollment rates in Tanzania have improved as a result of the 

Government of Tanzania‟s implementation of free universal primary education and education sector 

enhancements through the Primary Education Development Programme (PEDP).  The elimination of 

school fees, coupled with PEDP‟s enhanced teacher recruitment and building of schools, served as a 

response to the second Millennium Development Goal, calling for the enrollment of all children by 2015 

to develop human capital.  Specifically, this study looks at HIV/AIDS orphans who have seen negative 

effects on educational attainment resulting from the loss of at least one parent to the disease.  Previous 

studies, which illuminate the negative impacts to orphans, call for expanded schooling opportunities to 

mitigate the effects of orphanhood.  Comparing samples collected in 1994 and 2004 through the Kagera 

Health and Development Survey, and using OLS and difference-in-difference models, I seek to find if 

orphan enrollment rates raised overall and relative to non-orphans‟ rates.  All children are seen to enroll at 

a 16.2 percentage point (p.p.) higher rate in 2004 than 1994, a difference that is statistically significant, 

confirming previous findings.  Orphans‟ enrollment improves by 4.2 p.p., but the change is not 

significant.  On-time enrollment, defined as the presence in school at age seven, increases for all groups in 

the study.   

 Overall, on-time enrollment increases by 52.5 p.p., while orphans see an 8.7 p.p. enhancement 

between 1994 and 2004.  Among orphans, boys‟ enrollment rates advance more than girls‟ between the 

two years.  Additionally, the study finds a reduction of wealth effects for all groups between the two 

years.  Overall, the effect of wealth on enrollment decreases by 8.1 p.p., while orphans‟ wealth effects 

decrease by 8.6 p.p.  Despite PEDP‟s improvements to all groups in the study, non-orphans‟ enrollment is 

seen to increase by 16.3 p.p. more than orphans‟ enrollment rates, which is statistically significant in 

creating a widened enrollment gap in 2004, which was smaller and not significant in 1994.   
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Strategies to further improve orphans‟ enrollment could include cash transfers to male household 

heads, who are seen to be less likely to enroll children in their care, to incentivize on time enrollment.  

Continuing to develop primary school options, by recruiting additional teachers and building additional 

schools, may rectify access and enrollment concerns.  Improved opportunities to attend, reduced costs for 

and better quality of secondary schooling could continue to raise overall enrollment rates, as primary 

schooling would become more valuable.  Ultimately, however, the most impactful solutions to improving 

the lot of the most destitute may be to couple school improvements with the reduction of the prevalence 

of HIV/AIDS cases, which could result in substantially fewer orphans and higher enrollment rates overall. 
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I. Introduction 

HIV/AIDS in sub-Saharan Africa has left millions of children without at least one parent 

(Foster et al., 2000).  The loss of a parent has been shown to have significant detrimental impacts 

on children‟s educational attainment and health (Beegle, et al. 2007) as orphaned children live in 

homes with diminished incomes or with adults who are less inclined than their birth-parents to 

care for or enroll them (Nyamukapa and Gregson, 2004; Case, 2004).  These studies call for 

expanded schooling opportunities as strategies to mitigate the negative effects of orphanhood. 

  The United Nations reports approximately one quarter of a poor family‟s income is 

spent on school fees (United Nations, 2008).  The international body‟s Millennium Development 

Goals (MDGs), which seek to eradicate poverty through a framework agreed to by countries and 

major development institutions, include strategies to reduce the financial burden of sending 

children to school.  The second MDG calls for ensuring that “…by 2015, children everywhere, 

boys and girls alike, will be able to complete a full course of primary schooling” (U.N., 2008).  

The MDG‟s have led countries such as Ghana, Kenya, Mozambique and Tanzania to eliminate 

school fees to reduce costs and increase school enrollment rates.  

Tanzania‟s Primary Education Development Programme (PEDP), begun in 2001 as a 

response to the MDGs, sought to increase enrollment, enhance teaching, develop infrastructure 

and build capacity in the education sector.  With support from the World Bank, the European 

Commission‟s EuropeAID and the UK‟s DFID, a country-wide elimination of school fees and 

development of infrastructure commenced.  Between 2001 and 2005, the Tanzanian government 

reports enrollment increased from 800,000 to 1.6 million students (European Commission, 

2007), while the World Bank reports the Net Enrollment Rate increased from 58.6% in 2000 to 

96.1% in 2006 (World Bank, 2010), improvements which could mitigate the problems of 

orphanhood. 
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Although designed for all Tanzanian children and targeted specifically at the poor, 

PEDP‟s elimination of primary-school fees could significantly improve the enrollment rates of 

orphans-defined in this study as individuals who have lost at least one parent before age twenty.  

Orphans typically live in poorer homes or with adults less likely to care for them than their non-

orphan peers.  PEDP may prove successful in mitigating the impacts of orphanhood on school 

age children, whose enrollment in school may help them become more productive and healthier 

adults, eliminating a major cause of poverty.  Because orphans‟ lower enrollment rates, as 

compared to their non-orphaned peers, are attributed to costs related to schooling and caretaking- 

rather than the need for extra income through employment for their overburdened household 

(Case, 2004)-diminished school costs may increase enrollment rates for orphans than their non-

orphan peers.  Whether enrollment rates for orphans increased overall between 1994 and 2004, 

and in relation to non-orphans, serves as the initial query.  Determining PEDP‟s effects on on-

time enrollment, or enrollment at age seven, is the subsequent question considered.         

Analysis demonstrates that all children enroll at a 16.2 percentage point higher rate in 

2004 than 1994, a difference that is statistically significant.  Orphans‟ enrollment raises by 4.2 

percentage points but the change is not significant.  On-time enrollment, that is the presence in 

school at age seven, increases for all groups (non-orphans, orphans, non-orphan girls, orphan 

girls, non-orphan boys and orphan boys) in the study.  Overall, on-time enrollment improves by 

52.5 percentage points, while orphans‟ on-time enrollment widens by 8.7 percentage points 

between 1994 and 2004.  Additionally, the study finds a reduction of wealth effects for all groups 

between the two years.  The effect of wealth on enrollment decreases by 8.1 percentage points 

for all subjects, while orphans‟ wealth effects decrease by 8.6 percentage points, indicating 

improvements to enrollment are seen for poorer individuals in 2004.   
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 Despite PEDP‟s cultivation of all groups‟ rates in the study, non-orphans‟ enrollment is 

seen to increase by 16.3 percentage points more than orphans‟ enrollment rates, a difference that 

is statistically significant.  This disparity in improvements over time creates a significantly 

widened enrollment gap in 2004, which was smaller and not significant in 1994.  Although 

orphans enrollment is higher in 2004, they may in fact suffer from PEDP‟s implementation, as 

they are made worse off relative to their non-orphan counter parts.  

Enhancing PEDP with additional policies designed to target orphans is vital to ensuring 

national policies do not leave behind the high number of HIV/AIDS orphans.  Strategies to 

ameliorate low enrollment rates could include cash transfers to male household heads, who are 

seen to be less likely to enroll children in their care, to incentivize on time enrollment.  

Continuing to enhance primary school options, by recruiting additional teachers and building 

additional schools, may improve access and enrollment.  Increased opportunities to attend, 

access to, reduced costs for and improved quality of secondary schooling could continue to 

develop overall enrollment rates, as primary schooling would become more valuable.  

Ultimately, however, the most impactful solutions to improving the lot of the most destitute may 

be to couple school improvements with the reduction of the prevalence of HIV/AIDS cases, 

which could result in substantially fewer orphans and higher enrollment rates for children 

overall. 

This paper is organized with a background of Tanzania‟s health, HIV/AIDS and 

education indicators, as well as aspects of PEDP‟s implementation, comprising Section II.  A 

literature review makes up Section III.  The conceptual framework and hypothesis are included 

in Section IV.  An analysis plan, including a description of the data and methods employed, 
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appears in Section V.  Descriptive statistics and regression results are found in Section VI.  A 

discussion of findings makes up Section VII and a conclusion is found in Section VIII.  

 

II. Background 

 

HIV/AIDS in Tanzania 

 The first case of HIV was reported in Tanzania in 1983.  In 1984, the prevalence rate was 

2.2% among adults age 15-49.  By 1994, the first year of data included in this study, the 

prevalence rate jumped to 7.1%.  It peaked in 1996-1997 at 7.5% and is currently on a decline 

with 2004‟s rate at 6.5%.  HIV/AIDS is estimated to be the leading cause of death among adults 

in Tanzania.  The life expectancy at birth for Tanzanians increased from 45 in 1964 to 51 in 1984 

and has remained at 51.  The Tanzanian population is young, with 46% of the population under 

the age of 15 in 1994 and 45% under age 15 in 2004.  This ratio has remained generally 

consistent since the 1960s (Gapminder, 2010). 

 Advancements in healthcare, however, have been limited as Tanzania faced a crisis of 

limited providers during the time period of the study.  Medical doctors per 1000 people dropped 

from 0.042 in 1994 to 0.023 in 2004.  Government health spending per person over the same 

time period increased from US$4 to US$6 while total health spending per person increased from 

US$7 to US$13 (Gapminder, 2010).  Despite increased costs, access to health care has improved 

as a report by Finland‟s FINNIDA (1992) lists 17 regional hospitals and 2644 dispensaries in 

1992, while the Tanzanian Ministry of Health reports 17 regional hospitals and 3955 dispensaries 

eight years later (MOH, 2000). 

 In 2005, the World Health Organization (WHO) reported that the Tanzanian government 

had been aggressively addressing the myriad concerns surrounding healthcare and HIV/AIDS.  

The report stated that political commitment to combating HIV/AIDS was high within the country 
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(WHO, 2005).  Since 2001, an approach to coordinate donors and focus efforts on HIV/AIDS 

has included the creation of the Tanzanian Commission for HIV/AIDS, which leads the national 

response to the epidemic.  Organizations helping coordinate drug distribution and procurement 

include the William J. Clinton Foundation (WJCF), the Global Fund to Fight AIDS and the U.S. 

President‟s Emergency Plan for AIDS Relief (PEPFAR). 

 The WHO also considers health sector capacity to be high in Tanzania compared to other 

countries in the region.  Scale-up of services and care, however, is limited by high costs.  Low 

levels of trained and educated health workers and issues of discrimination abound.  The stigma 

associated with HIV infection inhibits the use of condoms and reduces the willingness of 

individuals to be tested or receive treatment.  In parts of Tanzania, the nickname of „nyambizi,‟ 

or submarine, is sometimes given to an individual with HIV/AIDS indicating their ability to hide 

the disease and its deadliness (WHO, 2005).  Addressing the high costs of care, limited number 

of trained workers and issues of discrimination are vital to reducing the prevalence of disease in 

Tanzania and throughout Africa.   

  Treatment for HIV/AIDS can be prohibitively expensive regardless of location.  In 2003, 

the WHO reports basic anti-retroviral therapy in Tanzania costing US$360 per person per year.  

By 2005, the cost decreased to US$180, a substantial reduction, but still a prohibitively high cost 

given Tanzania‟s GDP per capita in 2005 of around US$1000.  A 2003 adoption of the National 

Care and Treatment Plan sought to expand access to antiretroviral therapy to all individuals with 

HIV/AIDS throughout the country.  The WHO 2005 report indicated 315,000 individuals in 

Tanzania were in need of anti-retrovirals. 

 
 

Education in Tanzania  
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 The educational system in Tanzania offers two years of pre-primary education, which is 

not compulsory and is available through government, non-government and individual providers.  

Government-provided free primary education, enabled by PEDP, begins at age seven and lasts 

seven years.  Students typically receive classroom instruction for approximately three to four 

hours per day.  Secondary education is not as widely available as primary education and is not 

freely provided.  It consists of four years of „ordinary‟ instruction and an additional two years for 

„advanced‟ instruction.  The Tanzanian government has undertaken a variety of comprehensive 

actions to broaden secondary options.  The goal for 2010 is to enroll 2.5 million students in 

secondary schools, with 2.2 million of those in government-supported schools.  These numbers 

would be nearly three times the number of students enrolled in secondary schools in 2007.  Post-

secondary options are even more limited.  In 2002, there existed 12 universities and fewer than 

20,000 university students. 

 According to World Bank data from 2004, the percentage of children enrolled on time at 

age seven was below 40%.  The proportion enrolled increases to above 80% for 11 year olds.  

Late enrollment is a key issue still in need of addressing as young children‟s schooling is crucial 

to their development.  The variety of issues causing late enrollment include a perceived low 

return to secondary school making primary school less valuable, overcrowded classrooms and 

the need to utilize children for housework.  The withholding of young children from primary 

school has also been shown to be a coping mechanism for families affected by the loss of an 

adult to HIV/AIDS (Ainsworth et al., 2005).  Younger children (ages 7-10) who experience the 

recent loss of a parent typically see an impact on their enrollment, while older primary school 

age children (11-14) remain enrolled (Ainsworth et al., 2005).  A significant difference exists 
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between 7-10 year olds who lose a mother (18% enrollment) and those who do not (38%), while 

no difference exists between 11-14 year old orphans and non-orphans.  

 Following primary school grade 7, Tanzanian students experience a substantial drop-off 

in enrollment and attainment, as secondary schooling options are limited and costly.  According 

to the World Bank, of all Tanzania‟s 15-19 year olds in 2004, approximately 70% completed 

grade 6, 60% had successfully completed Grade 7 and about 20% completed Grade 8.  The Bank 

also estimates 9.4% overall gross secondary enrollment rate in 2007 (World Bank, 2008).  An 

improvement in secondary availability and reduced costs may lead to an earlier uptake in 

primary schooling and additional opportunities for secondary-age students.   

 

Implementation of the Primary Education Development Programme 

 Since 2001, Tanzania has offered free primary education for all.  The Primary Education 

Development Plan (PEDP) sought to enhance teaching, build additional schools, enroll all 

children beginning at age seven and develop capacity within the education sector.  The 

government considered the elimination of school fees and the expansion of available schools 

essential to increasing enrollment rates and providing more readily-available schooling.  The 

diminished costs appear to have led to improved enrollment (World Bank, 2010). 

PEDP‟s introduction to Kagera in 2002 resulted in the rehabilitation of old classrooms and the 

construction of new schools.  The survey‟s fifty-one geographically-based clusters were served 

by 64 schools in 1994.  By 2004, the number of schools attended by individuals in the survey 

increased to 72.  PEDP‟s yearly goals regarding classroom construction, however, consistently 

went unmet, as indicated by Table 1 below.  Between 2001 and 2004, however, nearly 30,000 

new classrooms were constructed as a result of PEDP.  Regarding teacher recruitment, however, 
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the program hired 37% more teachers than intended in 2004, following two years of under-

recruitment, as demonstrated in Table 2.  Between 2002 and 2004, over 32,000 additional 

teachers were recruited countrywide     

Table 1: New Classroom  

Construction Countrywide,  

2001-2004  

Table 2: Number of Teachers Recruited  

Countrywide Compared to Targets,   

2002-2004 

Year Target Actual %   Year Target Actual %  

2001/2002 13,868 8,817 63.6  2002 9,047 7,030 78% 

2002/2003 13,396 10,771 80.4  2003 11,651 10,872 93% 

2003/2004 14,203 10,334 72.8  2004 10,563 14,423 137% 

Total 41, 467 29,922 72.2  Total 31,261 32,325 103% 

Source: URT, 2004b    Source: URT, 2004b   

 

Despite increases in the number of teachers recruited, a consistent increase in the number of 

pupils per teacher occurred between 2001 and 2004.  Table 3 demonstrates this consistent 

increase with fifty-nine students per teacher appearing in 2004.    

 

 

 

 

 

 

Information on the Kagera region‟s 2004 school characteristics, and a comparison to Dar es 

Salaam, Tanzania‟s largest and richest city, appear in Table 4.  Kagera‟s schools have eleven 

more pupils per teacher, on average, than Dar es Salaam‟s schools.  Additionally, slightly more 

than 58% of Kagera‟s teachers are qualified, while nearly 80% of Dar es Salaam‟s teachers hold 

a certification or diploma, which could impact enrollment and other educational outcomes.   

Table 3: Teacher-Pupil Ratio, 2001-2004 

Year TPR* 

2001 1 to 46 

2002 1 to 53 

2003 1 to 57 

2004 1 to 59 

*TPR: Teacher-Pupil Ratio 

Source: URT 2003; URT 2004a; URT 2004b 
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 In a report for the World Bank, Dr. Flora Kessy considered the arrival of PEDP to be a 

positive „service related shock‟ (Kessy, 2005).  The program did not randomly select recipients 

and Table 9 demonstrates enrollment rates in 1994 before PEDP‟s implementation to be 53.6% 

for non-orphans and 51.9% for orphans.  This insignificant difference provides no initial biases 

resulting from baseline enrollment rates.  In Kagera, fees were removed from each government-

run school offering all children access to a free education, thereby limiting potential bias, which 

would have resulted from a program targeting a specific group.  Often, randomized studies 

understate the effects of an intervention as individuals who are not in need of a specific program 

receive the intervention, while others in need are not provided the treatment.  Given the universal 

removal of school fees in 2001 and the similar enrollment rates in 1994 between orphans and 

non-orphans, PEDP‟s appearance shortly thereafter in 2002 provides the opportunity to evaluate 

this „experiment‟ with the data collected in 1994 and 2004.   

 

 

III. Literature Review 

 Background research found a wide array of reports on school enrollment and 

orphanhood‟s impact on young people.  A review of the educational and health impacts, as well 

as the differing effects related to an orphan‟s care, help set the stage for this study.  A discussion 

Table 4: School and Teacher Characteristics:  

Kagera, Dar es Salaam, 2004 

Region Schools Enrollment TPR Teachers     

        M F %F % Qualified Teachers 

Kagera 853 430,194 1 to 64 4264 2449 36.5 58.1 6713 

Dar es   

Salaam 299 402,576 1 to 53 1407 6218 81.5 79.9 7625 

*Qualified: Grade A Certification/Diploma           

**TPR: Teacher-Pupil Ratio             

Source: URT: 2004a; URT 2004c       
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of reports related to orphans‟ emotional well-being, and the programs designed to increase 

enrollment rates, provides context for this study‟s analysis of the effects of PEDP‟s 

implementation.   

 

Education and Health Impacts of Orphanhood 

 Orphanhood is shown to affect education and health outcomes throughout Africa.  In 

Kenya, utilizing the 2003 Kenya Development and Health Survey to conduct multivariate 

regressions, Mishra et al. (2007) find orphans are only 53% as likely as their peers with healthy 

parents to be enrolled in school.  Interventions suggested include expanded child welfare 

programs that address children‟s needs before losing their parents to HIV/AIDS.   

 A second report studying enrollment emerged in 2002.  Using the Kagera Health and 

Development Survey (KHDS), which is also used in this paper, Ainsworth et al. (2002) employ 

multivariate analysis to demonstrate the prevalence of delayed enrollment among orphans.  The 

authors determine that younger children (age 7-10) have their enrollment significantly delayed 

by the loss of a parent as withholding younger children from school serves as a coping 

mechanism for members of the household.  Despite the delay in younger children‟s enrollment, 

enrollment is maintained for older children (age 11-14) who become orphans.  Reducing school 

costs, providing access to secondary schooling or better school options could all mitigate the 

effects of orphanhood.  By making school more valuable, the authors argue, delayed enrollment 

may be less appealing.     

 Beside determinants of enrollment, authors including Bicego (2003) look at appropriate 

grade level attainment at each age.  In a study throughout sub-Saharan Africa, Bicego finds that 

East and West African children aged 6-10 who have lost a parent are less likely to be on proper 
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grade level than a child with both parents living.  Magnitudes differ by country, but the effect 

increases when the child has lost both parents.  The author finds the impact to be stronger at the 

younger ages than for older children aged 11-14.   

 An additional study demonstrating health outcomes, as well as educational outcomes was 

produced by Beegle, et al. (2007).  The study used the KHDS panel data to track individuals 

from 1991-1994 and again in 2004 to determine height-for-age and educational attainment 

outcomes among orphans.  Using difference-in-difference modeling to  control for fixed effects, 

Beegle et al. find maternal orphans, who lose their mother before turning age fifteen obtain one 

fewer year of schooling and two fewer centimeters of height, on average, than their non-orphan 

peers upon reaching adulthood.  Paternal orphans in the study saw negative impacts, but the 

results were not significant.  The authors suggest scaling up prevention campaigns and providing 

scholarships targeted to maternal orphans. 

 Another report, highlighting health impacts in Tanzania, finds negative effects of 

orphanhood on height for age.  Among poor children, 59.3% of maternal orphans and 58.3% of 

paternal orphans are stunted, compared to 39.6% of their non-orphan peers.  Also using the 

KHDS from 1991 to 1994, Ainsworth, et al. (2000) find non-poor orphans are negatively 

affected, but results are not significant.  The authors conclude that poor household with orphans 

are worse off than non-poor orphan households and suggest interventions targeted to the poor, 

such as reduced distance to medical facilities and better access to immunization and medical 

care.  

 

Effects Related to Household Head 
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 Besides demonstrating the impact of a loss of a parent on education and health, a variety 

of reports discuss the impacts of a household‟s makeup on orphan‟s schooling and health 

outcomes.  Case‟s 2004 study of ten African countries demonstrates negative effects depending 

on an orphan‟s relation to adults in the household.  Case shows orphans, ages 6-14 from the ten 

countries studied, are significantly less likely to be enrolled than non-orphans of the same age 

group.  Overall, orphans are 6.7% less likely to be enrolled and the negative statistic is 

significant in thirteen of nineteen countries.  Additionally, orphans are less likely to be enrolled 

than even their non-orphan housemates (cousins, etc.) and are therefore disadvantaged as they 

are further away in relation to the household head.  The author suggests policies offering 

incentives to keep orphans with the closest of kin.   Other interventions to reduce bias against 

orphans could reduce the price of investment in orphans through subsides or vouchers 

specifically for orphans‟ schooling or care. 

 Nyamukapa and Gregson‟s 2004 study from Zimbabwe demonstrates a negative effect on 

orphans who live in a male-headed household.  Despite such homes‟ higher average levels of 

wealth, the loss of a mother or lack of a female-household head means children‟s enrollment is 

not a top priority.  The effect is so pronounced, that the authors find girls whose fathers had died 

had higher completion rates than non-orphaned girls.  In general, high primary school 

completion rates are seen among paternal and double orphans, the majority of whom lived in 

female-headed households.  The authors suggest programs designed to encourage male 

household heads to take an interest in the enrollment of the children in their care, as these homes 

are often wealthier and, therefore, not targeted by welfare programs or other existing 

interventions.   
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 Finally, Aspaas (1999) confirms Nyamukapa and Gregson‟s study using data from 

Uganda.  The author finds maternal care to be a mitigating factor for the loss of income from the 

death of a father.  In rural areas, where education levels are lower and households are poorer, 

those in charge of households typically favor their own children over orphans in their care.  

Aspaas suggests targeting rural regions with interventions designed to encourage enrollment for 

all children within a household.   

   

Impacts of Orphanhood on Child’s Psyche 

 In addition to impacts on tangible aspects of an orphan‟s well-being, such as school 

enrollment and height, the death of a parent can have significantly negative effects on an 

orphan‟s psyche.  A study from Uganda (Atwine, 2005) used the Beck Youth Inventories (BYI), 

a measure of mental well-being, to determine levels of psychological distress in children.  The 

author reports that AIDS orphans had higher levels of distress than non-orphans.  Those affected 

were more likely to have above-average scores for anxiety, depression and anger, three key 

metrics included in the BYI, providing a statistically significant difference.  Throughout Africa, 

mental health is not a major concern as other more tangible illnesses like malaria and HIV/AIDS 

are more visible, yet substantial long-term impacts may result.  Training of psychiatric nurses 

and improved support through communities, schools and churches could prove impactful, 

according to Atwine.  Improving school enrollment for orphans may be one way to address these 

concerns.  

 

Interventions Designed to Increase Enrollment  
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 To increase low enrollment rates in the developing world, a variety of interventions have 

been implemented.  A study of Uganda‟s free universal education (Deininger, 2003) uses cross 

sectional analysis to determine the policy change‟s positive effects across the country.  The 

author finds attendance by the poor increased as the poorest quintile is nearly as likely as the 

richest quintile to be enrolled.  Deininger finds the income bias, or lower probability of poorer 

students‟ enrollment as compared to wealthier students, no longer appears following the 

elimination of fees in 1997.  Additionally, the study finds a gender bias has been reduced as girls 

are more readily enrolled than previously.   

 Besides reducing or eliminating school fees, other interventions have been attempted in 

an effort to advance school enrollment throughout the developing world.  Mexico‟s well-known 

Progresa program, renamed Oportunidades in 2002, provides grants, or conditional cash transfers 

(CCT), to poor mothers whose children attend medical appointments and enroll in school.  An 

analysis of the program (Schultz, 2001) determines that school enrollment rates of individuals 

served by Progresa are significantly higher than poor localities not served by the program.  A 

difference in difference estimation shows the intervention increases school attainment by 0.66 

years on the baseline average of 6.8 years of total schooling.  Schultz also finds the effect to be 

larger for girls, who were previously less likely to be enrolled, than boys.  The program, directed 

towards mothers, may need tweaking if implemented in Tanzania, given studies such as 

Nyamukapa and Gregson‟s, which demonstrate mothers‟ likeliness to enroll children in their 

care.  Instead of addressing mothers, cash transfers to incentivize fathers and male household 

heads to enroll their children, or those for whom they care, might be more appropriate in 

Tanzania. 



15 

 Although CCT programs are wildly popular in Latin America, with nearly every country 

in the region adopting one, they are less prevalent throughout Africa.  A report on an intervention 

conducted in Malawi (Baird, et al., 2009) demonstrates the feasibility of CCTs in Africa.  Using 

a difference-in-difference regression incorporating individual fixed effects from before the 

program‟s start and after one year, the authors find large impacts on teen girls‟ and young 

womens‟ enrollment rates and re-enrollment rates among those who have dropped out.  The 

study offered cash incentives to girls and their parents to stay in school and re-enroll, if they had 

dropped out.  The transfer was conditioned on a girl‟s attendance and progress.  For girls already 

enrolled, the size of the transfer was significant in keeping them on target to complete schooling.  

For girls who had previously dropped out, a transfer, regardless of size, had a significant effect 

on re-enrollment.  Additionally, providing a transfer of any size to parents proved to increase or 

maintain enrollment.  A focused transfer, even a modest one, provided to both students and 

parents may prove useful in improving enrollment rates in Tanzania.  

 Another program, similar to a conditional cash transfer scheme, was attempted in 

Cambodia and reported to be impactful (Filmer and Schady, 2006).  The intervention provided 

scholarships to girls who were transitioning from primary school to their first year of secondary 

school.  The money was provided to a girl‟s family if she enrolled in secondary school, remained 

enrolled and performed well on academic tests.  Girls who met the three conditions received a 

scholarship for all three years of lower-secondary school.  The scholarships increased enrollment 

by 30 percent and attendance by more than 40 percent.  Although students in Tanzania, like those 

in Cambodia, are likely to drop out before secondary school begins, a more pressing concern 

may be enrollment in primary school at the proper age (age seven).  Applying a similar 
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scholarship or transfer to young Tanzanian children, particularly orphans, or their parents may 

help better enrollment and attendance, just as in Cambodia. 

 A similar report to Filmer and Schady‟s was conducted by Miguel et al. (2004) in Kenya.  

Their evaluation of a project offering merit scholarships to girls during their last two years of 

primary school showed the effectiveness of the intervention.  The final two years of primary 

school are when most drop-outs occur in Kenya, as fewer individuals find preparation for 

secondary school worthwhile.  The offer of payment to cover school fees and a grant for supplies 

to eligible girls (poor and academically-inclined) caused significant gains in exam scores for the 

recipients.  The authors also found positive impacts on individuals who were not eligible for the 

awards.  Unexpectedly, boys who knew they would never receive the award, and lower-

performing girls, who could become recipients although their prospects were low, both saw 

positive effects on their test scores.   

 

IV. Conceptual Framework and Hypothesis   

The World Bank and the Government of Tanzania have demonstrated substantial 

improvements to enrollment rates following the implementation of PEDP and the elimination of 

school fees.  Similar results are also evident in Uganda (Deininger, 2003).  Whether the increase 

in enrollment has positively affected orphans is the motivation for this paper.  Given the negative 

effects of orphanhood on education previously reported and the subsequent calls for enhanced 

access (Mishra et al., 2007; Ainsworth et al., 2002; Bicego, 2003; Beegle, et al., 2007), 

determining if the reduction of cost-barriers and the expansion of access is sufficient to 

ameliorate the negative effects on orphans‟ education on a continent struggling with the 
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HIV/AIDS epidemic is vital.  If enrollment rates are not seen to increase substantially, additional 

interventions, targeted at orphans, may be necessary.    

A model considering the impacts of poverty, healthcare, orphanhood and limited access 

to schooling in Tanzania appears in Figure 1.  Poverty‟s effects include limited political access, 

leading to poor healthcare and poor access to schools.  Health care limitations compound the 

effects of HIV/AIDS, leading to higher numbers of orphans, whose care is costly.  School fees 

contribute to the high cost of orphan care leading to lower investment in orphans than non-

orphans.  The diminished investment level, coupled by limited school access leads to low school 

enrollment, causing diminished earning potential and the poverty cycle to begin again.   

 

Figure 1: Conceptual Framework: Poverty, Schools, Orphanhood and Healthcare 

 

 

PEDP sought to intervene at two stages of the model.  By seeking to advance access to 

schools, through the construction of additional classrooms and the recruitment of teachers, the 

program could affect school enrollment rates.  Additionally, reducing school fees for all children 
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would reduce the cost of orphan care, making it easier to invest in an orphan‟s schooling, thereby 

improving enrollment rates.  My paper seeks to determine if PEDP‟s attempts did, in fact, 

broaden enrollment rates, particularly for orphans.   

Within this model, and through my analysis, I observe and control for levels of poverty, 

orphanhood, and the investment in orphans.  I also consider a child‟s age and gender, as well as 

other characteristics at the individual, household and cluster levels.  Unobservable characteristics 

that exist in the model presented in Figure 1 and unaccounted for in my model include measures 

of political access, levels of healthcare and diminished earning potential.    

 I predict orphans‟ enrollment rates to increase significantly following the implementation 

of PEDP, which follows the improvement of overall enrollment rates.  Reducing the cost to 

schooling, which eliminates a substantial portion of the burden placed on families with whom 

orphans are placed, I predict, will be reflected in substantially higher rates.  Whether improved 

enrollment leads to higher earning potential and the reduction in poverty could be the subject of 

further studies as this report is limited in determining such outcomes.       

 

 

V. Analysis Plan 

Data 

To conduct my analysis of the impact of PEDP on orphans‟ educational attainment, I use 

data from the Kagera Health and Development Survey.  This panel data was collected from 

1991-1994 and in 2004.  I use the 1994 and 2004 data, which covers the same cohort of 

individuals organized by cluster and household.  The research was collected to determine the 

effect of AIDS on poverty and human capital and the data is sponsored by the World Bank and 

the University of Dar es Salaam.     
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  The population the data covers is from the Kagera region of northwest Tanzania, which 

contains approximately 1.9 million people.  The GDP per capita in the region in 2002 was 

slightly above US$200 (Kalikawe, 2002).  The sampling covers more than 800 households in 

over 50 communities within Kagera based on the 1988 census.  There are over 13,000 

observations with which to work.  In seeking to determine the affects of AIDS, the survey 

covered homes that would experience an adult death and some that would not (i.e. high mortality 

rate communities and low mortality rate communities).  

The re-interview rate between 1994 and 2004 was 91%.  Attrition in the sample may 

provide a potential source of bias when comparing 1994 with 2004 outcomes as many of those 

unable to be re-interviewed moved away or died.  The 2004 sample, however, includes 

additional observations and the model, which does not track particular individuals but rather 

analyzes a 7-20 cohort in 1994 and a new 7-20 cohort in 2004, helps reduce this bias.  I 

disaggregate the samples into additional subgroups of orphans and non-orphans, and boys and 

girls by orphan status.  The unique feature of this data is that interviews occurred over a 10 year 

span, providing insight other data sets cannot.  The data is limited as people interviewed may no 

longer be a part of the same „household.‟  Also, their histories between the two surveys are not 

wholly reflected in the data collected.  The model employed will help eliminate bias resulting 

from unobserved fixed effects.    

 

Methods 

 To analyze the impact of orphanhood on enrollment in school, I carry out a three-stage 

econometric plan.  Utilizing a difference-in-difference approach, a pooled model including a 

2004 year dummy variable and ordinary least squares regressions disaggregating by gender and 
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orphan status, I seek to illuminate changes in orphan and non-orphan enrollment rates between 

1994 and 2004.  The dependent variable in each equation is an indicator variable, equaling one if 

an individual is currently enrolled in school and zero if the individual is not enrolled. 

 

STAGE 1: DIFFERENCE IN DIFFERENCE 

 

 A difference in difference model, comparing non-orphans in 2004 and 1994 with orphans 

in those years, helps highlight the impacts of PEDP on enrollment rates.  

Using a pooled dataset of all observations age 7-20 in 1994 and 2004, an initial equation (1) is 

employed.  The equation is written as: 

 uorphanyryrorphany  20042004 1010     (1) 

where y represents probability of enrollment, yr2004 serves as a dummy variable for 2004 

(1=present in 2004 dataset), orphan is the orphan dummy variable (1=if individual lost at least 

one parent) including differences between orphans and non-orphans prior to the policy change. 

The variable yr2004•orphan serves as the interaction between the year 2004 and orphan status. 

 The difference in difference estimation (2) is found in the coefficient δ1, which is the 

effect on the interaction term and is demonstrated by the equation:  

                
(2)  

 

Each y indicates the average enrollment rates of individuals, between the ages of seven and 

twenty, for the particular year and orphan status.  A positive 1̂  will indicate a larger effect on 

orphans than non-orphans in 2004 following PEDP‟s implementation, while a negative 

coefficient will demonstrate the program more positively affecting non-orphans than orphans.   

 

STAGE 2: POOLED REGRESSIONS 

)()(ˆ
,1994,2004,1994,20041 nonnonorphorph yyyy 
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 To further my analysis developed in Stage 1, I conduct pooled regressions including a 

„year 2004‟ dummy variable in equations 3, 4 and 5 below.  I run these regressions using a 

pooled data set including all observations from 1994 and 2004.   

 An initial aggregate equation (3) is used determine overall enrollment and appears as: 

                                                                                                                       (3) 

 Disaggregated equations (4) comparing non-orphans with orphans take the form below. 

                                                                                                       (4) 

 Additional equations (5) disaggregate by orphan status and gender comparing non-orphan 

girls with orphan girls, and non-orphan boys with orphan boys appear in the form: 

                                                                                    (5)  

 The effects captured in this year variable will help demonstrate the impact of the 

implementation of PEDP through the coefficient β1.  Additional independent variables, which are 

also present in equations 3a, 4a and 5a of Stage 3, appear in Table 5 below.   

 

STAGE 3: MULTIVARIATE REGRESSIONS 

 To build upon the difference in difference and pooled regression approaches, ordinary 

least squares regressions highlight effects on enrollment by orphan status and gender for the age 

cohort (7-20) studied.  The equations below are conducted in 1994 and 2004 and then compared.   

An initial equation takes the form:   

                                                                                                                    (3a) 

The coefficient on Orphan, β1, illuminates what the impact the loss of a parent has on overall 

enrollment rates.  β2, demonstrates effects related to an individual‟s gender.  β3, a coefficient on 

each dummy variable for all ages represented in the sample, will reflect probability of enrollment 

ijj EGenderOrphanYrEnrollment   3210 2004

ijj EAgeGenderYrEnrollment   72004 3210

ijj EAgeYrEnrollment   72004 210

ijjn EAgeGenderOrphanEnrollment   3210
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at each age, shedding light on the problem of low on-time enrollment and any changes occurring 

between 1994 and 2004 as a result of PEDP. 

Subsequent equations (4a) are run for non-orphans and orphans, using subsamples 

comprised of each group.  The results help demonstrate changes related specifically to gender‟s 

impact within the groupings of orphans and non-orphans, reflected in β1, and the issue of timely 

enrollment, shown in β2.          

 (4a)                                                                                                  

A final set of equations (5a) compares non-orphan girls with orphan girls, and non-

orphan boys with orphan boys, illuminating the different determinants of enrollment in 1994 and 

2004. 

                                                                                     (5a)  

 Offering insight into even more specific subgroups will allow comparison across non-

orphan and orphan groups by gender, demonstrating how enrollment at each age is affected.  A 

comparison, between 1994 and 2004, of the effect on each age will provide insight into PEDP‟s 

effect on on-time enrollment.   

 The primary variable of interest in Equation 3a is orphan status.  In Equation 4a, 

comparing orphans and non-orphans, the primary variables of interest are gender and age.  

Equation 5a, which compares non-orphan boys with orphan boys, and non-orphan girls with 

orphan girls, is primarily concerned with the age variables.  The study seeks to determine how 

much these independent variables affect enrollment in baseline year 1994 and in 2004, following 

PEDP‟s implementation.   

 Additional control variables at the individual level include height, which serves as a 

proxy for an individual‟s general health, and the presence of the mother and father in the 

ijjn EAgeGenderEnrollment   210

ijj EAgeEnrollment   710
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household.  Because orphans are defined as individuals who lost at least one parent, there is a 

chance an orphan‟s biological mother or father may still live in the household.  The impact of a 

parent‟s presence will be parsed out in analysis comparing orphans with non-orphans, and non-

orphan boys and girls with orphaned boys and girl.   

  Household-level characteristics, for which the study controls, include those related to the 

household head.  Gender of the household head, presented as a dummy variable with the value of 

one equaling „male household head,‟ and household head‟s age provide an insight into the 

characteristics of those running the household within which orphans and non-orphans live.  

Controlling for the household‟s size offers the opportunity to observe the impact the number of 

people surrounding an individual has on their education.  The final household level variable, 

which serves as a proxy means for household welfare, is a variable for „quality roofing material.‟  

This indicator variable took on the value of one if the home‟s roof was constructed of wood, 

concrete or metal.  If the material was anything else (i.e. mud, grass, etc.) the value given was 

zero.  The „quality roofing material‟ measures an asset (roof) which demonstrates the well-being 

and wealth of a family.  Changes in the roof variable will pick up any differences in the wealth 

effects as a result of PEDP‟s implementation.   

 Cluster level characteristics included the average cluster distance to school, which 

provided an insight into how far the average household in each cluster stood from the school 

serving its children.  A „cluster‟ variable was also included to control for fixed effects present in 

each of the study‟s 51 clusters, such as rural or urban status, or weather patterns.  See Table 5 

below for a list of variables used.  
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Table 5: Independent Variables and their Specifications 

Variable Specification 

 

      Individual Characteristics 

Orphan Status 1= orphan (at least one parent deceased) 

0= non-orphan 

Gender 1= male 

0= female 

Age 7-Age 20 

(Age Dummies) 

1= Age N 

0= Age other than Age N 

Height Measured in centimeters 

 

Mother In Household 1= mother present in household 

0= mother not present in household 

Father In Household 1= father present in household 

0= father not present in household 

      Household Characteristics 

Gender of Household Head    

 

1= Male in charge of household 

0= Female in charge of household 

Age of Household Head Age in years 

 

Quality Roof Material 1= Roof made of wood, concrete or metal 

0= other (grass, mud, etc.)  

Household Size Number of people in household 

 

      Cluster Characteristics 

Average Cluster Distance to School Measured in kilometers 

 

Cluster Cluster number assigned in survey 

 

 
 

Despite PEDP‟s application across all children in Tanzania, thereby limiting bias which 

may result from randomized experiments, other sources of bias may exist in the model 

employed.  Between 1994 and 2004 there were considerable advancements in HIV/AIDS 

treatment and students‟ higher enrollment may have been affected by healthier parents or better 

healthcare options, particularly among non-orphans.  I sought to diminish this effect, by 

including a height variable, which serves as a proxy for a child‟s overall health and includes 

aspects of a parents‟ overall health.  Developments in health are also reflected in the reduction of 
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orphans between the two years, which could understate the improvements to enrollment.  Bias 

may also result from the age differentials between orphans and non-orphans.  In 1994, there is 

little difference in age between the two sub-samples.  However, in 2004, orphans‟ higher average 

age than non-orphans may limit the enrollment rate as secondary schooling is less readily 

available than primary schooling and older individuals, regardless of orphan status may be less 

likely to be enrolled as they are working.  Controlling for age in the regressions, provides more 

insightful data than the descriptive results and eliminates that bias on age in the analysis.  

Additionally, bias may result from the program‟s reduced fees as individuals previously enrolled, 

thereby benefitting from smaller class sizes, may now be less likely to attend or may move to 

another region or school to avoid the effects of an influx of poor students who had previously 

been crowded out.  In fact, the 2006 report on PEDP by the Government of Tanzania states over 

43,000 students dropped out in 2005 as a result of overcrowding, and an insufficient number of 

teachers and classrooms (URT, 2006).  Finally, omitted-variable bias may exist in the analysis as 

R-squared calculations for each equation are low.  The R-squared values throughout the analysis 

never exceed 0.50, meaning the variables selected do not explain more than 50% of the variation 

in enrollment.  When comparing 1994 results with their accompanying 2004 results, we see 1994 

R-squared values to be consistently lower.     

 

 

VI. Results 
 

Descriptive Results 

 To conduct my analysis of PEDP‟s impact on enrollment and educational outcomes for 

orphans in Tanzania, I utilized a subset of the KHDS dataset which includes only seven to 

twenty year olds in both 1994 and 2004.  Between the two years, school enrollment increased by 

16.2 percentage points from 52.9% to 69.1% as indicated in the descriptive statistics Table 6.  A 
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decrease of 14.2 percentage points appears in orphan status, which may be accounted for by 

individuals moving away, growing too old to be included in the sample of 7-20 year olds, or 

better health resulting in fewer orphans.   

 The gender of household head mean appears to have increased slightly from 74.2% male 

to 76.2%.  This may indicate healthier adult men, which would be consistent with the reduction 

in percentage of orphan.  The good roof material variable, which serves as a proxy for household 

wealth increases by 7.2 percentage points, indicating welfare has increased between 1994 and 

2004.  Similarly, the household size variable has shown the average household to reduce from 

9.76 people in 1994 to 5.54 people in 2004, a reduction of 4.23 people per household.  This may 

indicate a better-off population as more resources are available per person in each household. 

Table 6: Overall Descriptive Statistics, Age 7-20 

      

 1994 2004 Change 

 Mean 

Std. 

Dev.  Mean 

Std. 

Dev. 

 2004-

1994 

Individual Characteristics           

Currently Enrolled 0.529 0.499 0.691 0.462 0.163 

Orphan Status  0.417 0.493 0.275 0.447 -0.142 

Gender 0.506 0.500 0.5259 0.499 0.020 

Height 141.821 17.277 139.714 18.526 -2.107 

Age 7 0.078 0.269 0.098 0.298 0.020 

Age 8 0.075 0.264 0.087 0.282 0.012 

Age 9 0.074 0.262 0.071 0.256 -0.003 

Age 10 0.071 0.257 0.075 0.264 0.004 

Age 11 0.075 0.264 0.065 0.246 -0.010 

Age 12 0.069 0.253 0.079 0.270 0.010 

Age 13 0.092 0.289 0.098 0.297 0.006 

Age 14 0.094 0.292 0.077 0.266 -0.018 

Age 15 0.082 0.274 0.055 0.229 -0.026 

Age 16 0.070 0.255 0.074 0.261 0.004 

Age 17 0.057 0.231 0.055 0.229 -0.001 

Age 18 0.067 0.251 0.058 0.233 -0.010 

Age 19 0.044 0.206 0.050 0.218 0.006 

Age 20 0.052 0.222 0.058 0.234 0.007 

Mother in HH 0.613 0.487 0.710 0.454 0.096 

Father in HH 0.544 0.498 0.633 0.482 0.089 

         

Household Characteristics           



27 

Gender of HH Head 0.742 0.438 0.762 0.426 0.020 

Age of HH Head 50.361 15.070 47.140 15.284 -3.221 

Good Roof Material 0.681 0.466 0.753 0.432 0.072 

HH Size 9.764 4.182 5.537 2.897 -4.227 

         

Cluster Characteristics           

Avg. Cluster Dist. To Schl. 1.602 0.679 1.795 0.384 0.193 

Cluster  25.385 14.798 35.469 139.412 10.085 

 N=1663  N=1698    

  

Table 7 provides descriptive statistics of the non-orphan members of the sample.  Non-

orphans‟ enrollment increases by 20.5 percentage points from 53.6% in 1994 to 74.1% in 2004.  

The subsample also appears to consist of a younger cohort in 2004 than that which comprised the 

1994 set.  In 2004, an increase in percentage of individuals between ages seven and twelve 

coincides with a decrease of individuals between ages thirteen and twenty.  Consistent with the 

overall data in Table 6, non-orphans are more likely in 2004 to have quality roofing material on 

their home and their household size has decreased considerably.   

Table 7: Descriptive Statistics, Non-orphans, Age 7-20 

      

 1994 2004 Change 

 Mean 

Std. 

Dev.  Mean 

Std. 

Dev. 

 2004-

1994 

Individual Characteristics           

Currently Enrolled 0.536 0.499 0.741 0.438 0.205 

Orphan Status  0.000 0.000 0.000 0.000 0.000 

Gender 0.488 0.500 0.509 0.500 0.020 

Height 140.498 16.925 136.353 18.527 -4.145 

Age 7 0.092 0.289 0.127 0.333 0.035 

Age 8 0.082 0.274 0.112 0.316 0.031 

Age 9 0.082 0.274 0.086 0.281 0.005 

Age 10 0.084 0.277 0.089 0.284 0.005 

Age 11 0.069 0.254 0.073 0.260 0.004 

Age 12 0.067 0.250 0.086 0.281 0.019 

Age 13 0.094 0.292 0.088 0.283 -0.006 

Age 14 0.088 0.283 0.076 0.264 -0.012 

Age 15 0.077 0.267 0.041 0.197 -0.037 

Age 16 0.067 0.250 0.063 0.242 -0.005 

Age 17 0.053 0.223 0.041 0.199 -0.011 

Age 18 0.061 0.239 0.040 0.196 -0.021 

Age 19 0.038 0.192 0.037 0.190 -0.001 
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Age 20 0.047 0.213 0.042 0.201 -0.005 

Mother in HH 0.785 0.411 0.829 0.377 0.043 

Father in HH 0.784 0.412 0.826 0.379 0.042 

          

Household Characteristics           

Gender of HH Head 0.883 0.321 0.881 0.324 -0.003 

Age of HH Head 51.911 13.213 46.709 13.873 -5.202 

Good Roof Material 0.683 0.465 0.753 0.431 0.070 

HH Size 10.305 4.297 5.960 2.904 -4.345 

          

Cluster Characteristics           

Avg. Cluster Dist. To Schl. 1.613 0.676 1.780 0.364 0.167 

Cluster  26.111 14.617 37.792 154.103 11.681 

 N=969   N=1231    

  

A presentation of means for the subset of orphans, age 7-20, appears in Table 8.  The 

orphan set sees a much smaller increase in enrollment than their non-orphan peers.   An increase 

of 4.2 percentage points from 51.9% to 56.1% enrollment appears.  The orphan subset of 2004 is 

also older than that of 1994.  Ages seven through twelve and age fourteen see a decrease in 

percentage between the two years.  Ages thirteen and fifteen through twenty see an increase in 

percentage.  The small difference in orphans enrollment rates may be affected by the subset 

consisting of older students, particularly those of secondary age (age>14), who are much less 

likely to be enrolled.    

Table 8: Descriptive Statistics, Orphans, Age 7-20 

      

 1994 2004 Change 

 Mean 

Std. 

Dev.  Mean 

Std. 

Dev. 

 2004-

1994 

Individual Characteristics           

Currently Enrolled 0.519 0.500 0.561 0.497 0.042 

Orphan Status  1.000 0.000 1.000 0.000 0.000 

Gender 0.530 0.499 0.572 0.495 0.042 

Height 143.667 17.603 148.572 15.342 4.905 

Age 7 0.059 0.236 0.024 0.152 -0.036 

Age 8 0.066 0.249 0.021 0.145 -0.045 

Age 9 0.063 0.244 0.030 0.171 -0.033 

Age 10 0.053 0.225 0.041 0.198 -0.013 

Age 11 0.084 0.277 0.043 0.203 -0.041 
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Age 12 0.071 0.256 0.060 0.238 -0.011 

Age 13 0.089 0.285 0.124 0.330 0.035 

Age 14 0.104 0.305 0.079 0.270 -0.025 

Age 15 0.088 0.283 0.094 0.292 0.006 

Age 16 0.073 0.261 0.103 0.304 0.029 

Age 17 0.062 0.241 0.092 0.289 0.030 

Age 18 0.076 0.266 0.105 0.307 0.029 

Age 19 0.053 0.225 0.084 0.277 0.030 

Age 20 0.058 0.233 0.101 0.301 0.043 

Mother in HH 0.373 0.484 0.396 0.490 0.023 

Father in HH 0.209 0.407 0.124 0.330 -0.085 

         

Household Characteristics           

Gender of HH Head 0.545 0.498 0.450 0.498 -0.095 

Age of HH Head 48.196 17.109 48.274 18.466 0.078 

Good Roof Material 0.677 0.468 0.752 0.433 0.074 

HH Size 9.007 3.896 4.422 2.568 -4.585 

         

Cluster Characteristics           

Avg. Cluster Dist. To Schl. 1.587 0.683 1.835 0.431 0.249 

Cluster  24.370 14.998 29.347 89.687 4.977 

 N=694  N=467    

  

Table 9 demonstrates average enrollment by gender and orphan status.  Comparing across 

years, non-orphans and orphans both see an increase in enrollment between 1994 and 2004, yet 

only non-orphans‟ increase is statistically significant.  The improvement to non-orphans, 

compared to orphans, widens an enrollment gap that was not significant in 1994.  Whether or not 

this impact is significant, and its magnitude, will be illuminated by the difference-in-difference 

approach in Stage 1 of the econometric results and demonstrated in Table 10.  Comparing non-

orphan girls with orphan girls, we see a considerable increase in non-orphan enrollment (23.6 

percentage points), which is significant, while orphans‟ increase (1 percentage point) is not 

significant.  The difference in 1994 between non-orphan girls and orphan girls is not statistically 

significant, while the difference in 2004 is significant, highlighting an enrollment gap between 

the two groups.  Just as previous scholarships and cash transfers (Filmer and Schady, 2006; 

Miguel et al. 2009) increased enrollment of girls, the changes between 1994 and 2004 may be 



30 

sufficient, cost-effective and significant in addressing non-orphan girl enrollment.  Between the 

two years, non-orphan boys‟ enrollment increases by 17.4 percentage points and is significant, 

while orphan boys enroll at a rate 6.7 percentage points higher in 2004 than 1994, yet the result 

is not significant.  The changes in enrollment rates, following PEDP‟s implementation, are 

higher for non-orphan girls as compared to non-orphan boys, but that gender relationship 

switches as orphan boys enroll at a higher rate compared to orphan girls.   

 

Table 9: Average Enrollment, Ages 7-20 
       

 1994 2004 Change T-test 

  Mean 

Std. 

Dev. Mean 

Std. 

Dev. 2004-1994  

Overall 0.529 0.499 0.691 0.462 0.162 ** 

 (N=1663)  (N=1698)    

        

       

Non-orphans 0.536 0.499 0.741 0.438 0.205 ** 

 (N=969)  (N=1231)    

       

Orphans 0.519 0.5 0.561 0.497 0.042 n.s. 

 (N=694)  (N=467)    

       

Difference 0.017  0.18    

T-test n.s.  **    

       

Non-Orphan  0.508 0.5 0.744 0.437 0.236 ** 

 Girls (N=496)  (N=605)    

       

Orphan Girls 0.525 0.5 0.535 0.5 0.01 n.s. 

 (N=326)  (N=200)    

Difference -0.017  0.209    

T-test n.s.  *    

       

Non-Orphan  0.564 0.497 0.738 0.44 0.174 ** 

 Boys (N=473)  (N=626)    

       

Orphan Boys 0.514 0.5 0.581 0.494 0.067 n.s. 

 (N=368)  (N=267)    

Difference 0.05  0.157    

T-test *  **    

* significant at 5%; ** significant at 1%    
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Regression Results 

STAGE 1: DIFFERENCE IN DIFFERENCE 

 The results of a difference in difference approach, to determine if 2004‟s enrollment 

rates, following PEDP‟s implementation, differ from those in 1994, appear in Table 10.   

Running equation (1) listed above provides us the following output: 

Table 10: Difference in Difference, 

Average Enrollment, Ages 7-20 

int2004orph   -0.163**   

    (-0.035)   

yr2004    0.205**   

    (-0.021)   

Orphan    -0.017   

    (-0.024)   

Constant   0.536**   

    (-0.015)   

Observations     3361     

R-squared     0.042     

Standard errors in parentheses 

* significant at 5%; ** significant at 1% 

 

The coefficient on the interaction term (between orphan and 2004) of -0.163 demonstrates a 

highly statistically negative difference in difference between orphans in 2004 and 1994, and non-

orphans in the two years.  The coefficient demonstrates the presence of a widened enrollment 

gap between non-orphans and orphans in 2004 in comparison to 1994, as discussed in results 

related to Table 9.     

 

STAGE 2: POOLED REGRESSIONS 
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 The second stage in the analysis of PEDP‟s impact on enrollment rates for orphans 

includes a running of the set of seven regressions using a pooled data set combining all 

observations in 1994 and 2004.  If an observation occurred in 2004, it received a value of one for 

its 2004 dummy variable.  If it appeared in 1994, it received a zero for the year 2004 variable.  

Interpreting the coefficient on the year 2004 variable offers insight into any significant changes 

that appear in 2004, following PEDP‟s implementation.  The overall pooled regression provides 

a highly statistically significant result for the year dummy (14.8% higher enrollment in 2004).  

Non-orphans also see a highly significant result on the variable (17.9%).  Non-orphan girls 

(20.8%), non-orphan boys (14.9%) and orphan boys (14.9%) see significant effects on the 2004 

year dummy.  Orphans overall and orphan girls do not see significant effects (5.6% and -4.7%), 

with orphan girls seeing a negative impact.  The pooled regressions results, shown in Table 11, 

are consistent with multivariate regressions above in demonstrating PEDP‟s significant effect on 

non-orphans‟ enrollment.  They also illuminate the positive effects for boy orphans, in contrast 

with no effects for girl orphans.     

Table 11: Determinants of Enrollment, 

Pooled Dataset (1994 and 2004) 
Coefficient on yr2004 year dummy variable (1=present in 

2004 data) 

     Observations 

R-

squared 

Pooled 0.148** N=3361 0.252 

 Overall
1
 (0.018)    

     

       

Non- 0.179** N=220 0.275 

 Orphans  (0.021)    

 Pooled
2
     

       

Orphans  0.056  N=1161 0.214 

 Pooled
2
 (0.033)    

     

     

Non-  0.208** N=1101 0.301 
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 Orphan (0.030)    

 Girls     

 Pooled
3
      

Orphan -0.047  N=526 0.247 

 Girls (0.049)    

 Pooled
3
     

     

Non- 0.149** N=1099 0.277 

 Orphan (0.031)    

 Boys     

 Pooled
3
      

Orphan 0.149** N=635 0.225 

 Boys (0.046)    

 Pooled
3
     

     

Standard errors in parentheses   

** significant at 1%    
1
 Regressions controlled for orphan status, gender, age,  

      independents previously included  
2
 Controlled for gender, age, etc.    

3
 Controlled for age, height, etc.    

 

STAGE 3: MULTIVARIATE REGRESSIONS          

 A final battery of seven regressions help shed further light on the causes of enrollment 

and how they differ between orphans and non-orphans in the two years studied.  Table 12 

provides aggregate regressions from both years.  Coefficients on orphan status are not significant 

in either year, but the gender coefficient (one if male) is positive and significant at the 5% level 

in 2004 only.  The age dummy variables from age seven to eighteen are significant at the 1% 

level in 2004, while in 1994, their significance appears between ages nine and seventeen. 

Positive indications of enrollment appear at each age level in 2004 and an increase in probability 

to enroll is present at each age except seventeen.  In both 1994 and 2004, the presence of a 

mother in the household has a statistically significant effect on a child‟s enrollment.  The good 

roof material variable is also significant in both years, indicating a child‟s economic welfare 

impacts enrollment.  Although significant, the magnitude of the roof variable‟s impact decreases 
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over time, which demonstrates a decrease in wealth effects on enrollment indicating poorer 

students have seen an increase in their probability of enrollment. 

 

Table 12: Determinants of School Enrollment, 

 Age 7-20 
  1994   2004   Difference  

Orphan Status 0.013  0.000   

 (1=Orphan) (-0.03)  (0.027)   

Gender   0.008  0.037*   

 (1=Male) (-0.023)  (-0.018)   

Age 7 0.105  0.630**  0.525  

 (0.094)  (0.068)   

Age 8 0.158  0.743**  0.585 

 (0.089)  (0.066)   

Age 9 0.314**  0.935**  0.621 

 (0.086)  (0.064)   

Age 10 0.428**  0.923**  0.495 

 (0.081)  (0.060)   

Age 11 0.451**  0.882**  0.431 

 (0.077)  (0.059)   

Age 12 0.450**  0.885**  0.435 

 (0.075)  (0.054)   

Age 13 0.516**  0.830**  0.314 

 (0.068)  (0.051)   

Age 14 0.513**  0.773**  0.26 

 (0.065)  (0.051)   

Age 15 0.497**  0.643**  0.146 

 (0.065)  (0.054)   

Age 16 0.420**  0.432**  0.012 

 (0.067)  (0.050)   

Age 17 0.203**  0.186**  -0.017 

 (0.069)  (0.052)   

Age 18 0.109  0.159**  0.05 

 (0.066)  (0.052)   

Age 19 -0.020  0.077  0.097 

 (0.073)  (0.053)   

Height 0.002  0.002*   

 (-0.001)  (-0.001)   

Mother in HH 0.072**  0.061**   

 (1=Present) (0.027)  (0.023)   

Father in HH 0.036  0.047   

 (1=Present) (0.032)  (0.028)   

Gender of HH Head -0.045  -0.026   

 (1=Male HH Head) (0.033)  (0.028)   

Age of HH Head 0.002**  0.002*   

 (0.001)  (0.001)   

Good Roof Material 0.162**  0.081**  -0.081  

 (1=wood, concrete, metal) (0.025)  (0.021)   

HH Size  -0.004  -0.005   
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 (0.003)  (0.003)   

Avg. Clust. Dist. to Schl.  -0.012  0.019   

 (0.017)  (0.024)   

Cluster -0.001  0.000   

 (0.001)  0.000    

Constant -0.234  -0.456*   

 (0.248)  (0.180)   

Observations 1663   1698     

R-squared 0.175   0.404     

Standard errors in parentheses      

* significant at 5%; ** significant at 1%     

 

 A first set of disaggregated regressions, whose results are seen in Tables 13 and 14, 

compares orphans and non-orphans.  Non-orphans in 2004 see positive, statistically significant 

impacts on their enrollment from age seven to age eighteen, while orphans see statistically 

significant indicators from age nine through sixteen.  Improvements in magnitude of their 

probability of enrollment between 2004 and 1994 are substantially higher for non-orphans than 

orphans.  On-time enrollment at age seven for non-orphans sees an increase in 73 percentage 

points between 1994 and 2004.  Probability of enrollment at age seven is also statistically 

significant.  At age eight, non-orphans see an increase in 80.4 percentage points between the two 

years and the effect of age eight on enrollment is also statistically significant in 2004.  For 

orphans, these results do not appear.  Age seven and eight are not statistically significant 

indicators of enrollment in 2004 and the increase in magnitude from 1994 to 2004 for the two 

ages are 8.7 percentage points and 4.6 percentage points respectively.  For non-orphans, a 

mother‟s presence in the household is statistically significant and positive in 2004, but not 1994.  

For orphans, a mother‟s presence is significant and positive in 1994, but not 2004.  Orphans, but 

not non-orphans, see a statistically significant positive effect of household head age on 

enrollment in both years.  For both non-orphans and orphans, having a roof made of good 

material is statistically significant, yet its magnitude decreases over time, indicating a 

diminishment of wealth effects.   
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Table 13: Determinants of Enrollment,  

Non-Orphans Age 7-20 
  1994   2004   Difference 

Gender   0.020  0.006   

 (1=Male) (0.029)  (0.020)   

Height 0.001  0.003**   

 (0.002)  (0.001)   

Age 7 0.032  0.762**  0.73  

 (0.126)  (0.079)   

Age 8 0.076  0.880**  0.804 

 (0.118)  (0.077)   

Age 9 0.257*  1.048**  0.791 

 (0.113)  (0.075)   

Age 10 0.423**  1.036**  0.613 

 (0.106)  (0.071)   

Age 11 0.467**  0.986**  0.519 

 (0.103)  (0.070)   

Age 12 0.456**  0.967**  0.511 

 (0.100)  (0.066)   

Age 13 0.513**  0.918**  0.405 

 (0.091)  (0.064)   

Age 14 0.480**  0.878**  0.398 

 (0.089)  (0.063)   

Age 15 0.494**  0.775**  0.281 

 (0.088)  (0.071)   

Age 16 0.351**  0.528**  0.177 

 (0.089)  (0.064)   

Age 17 0.050  0.268**  0.218 

 (0.093)  (0.070)   

Age 18 0.113  0.255**  0.142 

 (0.089)  (0.071)   

Age 19 -0.095  0.138  0.233 

 (0.100)  (0.071)   

Mother in HH 0.070  0.084**   

 (1=Present) (0.043)  (0.031)   

Father in HH 0.043  0.030   

 (1=Present) (0.047)  (0.035)   

Gender of HH Head -0.081  -0.020   

 (1=Male HH Head) (0.052)  (0.037)   

Age of HH Head 0.002  0.001   

 (0.001)  (0.001)   

Good Roof Material 0.165**  0.076**  -0.089  

 (1=wood, concrete, metal) (0.034)  (0.024)   

HH Size  -0.006  -0.003   

 (0.004)  (0.004)   

Avg. Clust. Dist. to Schl.  -0.019  0.052   

 (0.022)  (0.030)   

Cluster 0.000  0.000   

 (0.001)  0.000    

Constant -0.031  -0.742**   

 (0.331)  (0.209)   
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Observations 969   1231     

R-squared 0.207   0.373     

Standard errors in parentheses      

* significant at 5%; ** significant at 1%     

      

     

 

 

Table 14: Determinants of Enrollment, 

Orphans, Age 7-20 
  1994   2004   Difference 

Gender  -0.015  0.132**   

 (1=Male) (0.036)  (0.037)   

Age 7 0.177  0.264  0.087  

 (0.148)  (0.166)   

Age 8 0.251  0.297  0.046 

 (0.139)  (0.165)   

Age 9 0.369**  0.711**  0.342 

 (0.136)  (0.147)   

Age 10 0.374**  0.713**  0.339 

 (0.129)  (0.129)   

Age 11 0.415**  0.702**  0.287 

 (0.116)  (0.121)   

Age 12 0.431**  0.769**  0.338 

 (0.115)  (0.106)   

Age 13 0.503**  0.685**  0.182 

 (0.106)  (0.088)   

Age 14 0.549**  0.592**  0.043 

 (0.098)  (0.092)   

Age 15 0.494**  0.453**  -0.041 

 (0.099)  (0.087)   

Age 16 0.495**  0.282**  -0.213 

 (0.101)  (0.083)   

Age 17 0.387**  0.083  -0.304 

 (0.104)  (0.081)   

Age 18 0.105  0.052  -0.053 

 (0.098)  (0.080)   

Age 19 0.053  -0.006  -0.059 

 (0.107)  (0.083)   

Height 0.002  -0.002   

 (0.002)  (0.002)   

Mother in HH 0.101*  0.025   

 (0.046)  (0.046)   

Father in HH 0.043  0.041   

 (0.051)  (0.060)   

Gender of HH Head -0.021  -0.048   

 (0.045)  (0.047)   

Age of HH Head 0.004**  0.003**   

 (0.001)  (0.001)   

Good Roof Material 0.171**  0.085*  -0.086  

 (0.039)  (0.042)   

HH Size -0.001  -0.001   

 (0.005)  (0.008)   

Avg. Clust. Dist. to Schl. -0.003  -0.029   
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 (0.027)  (0.042)   

Cluster -0.002*  0.000   

 (0.001)  0.000    

Constant -0.427  0.307   

  (0.382)   (0.359)     

Observations 694   467     

R-squared 0.160   0.449     

Standard errors in parentheses      

* significant at 5%; ** significant at 1%     

 

 A second set of regressions, shown in Tables 15 and 16, compares non-orphan girls with 

orphan girls and reflects similar outputs to the previous set of regressions.  In 2004, non-orphan 

girls see significantly high impacts on enrollment at age seven and age eight with increases of 

52.9 and 67.2 percentage points respectively over their 1994 rates.  Orphan girls do not see 

significant effects on age seven and eight.  In 2004, both orphans and non-orphans see significant 

impacts between ages nine and sixteen, but a higher magnitude appears for non-orphans than 

orphans.  In fact, orphan girls see reduced effects from age fourteen to nineteen; these age groups 

are actually worse off in 2004 than in 1994.  Non-orphan girls see no impact of a mother‟s or 

father‟s presence in either year, while an orphan girl‟s mother‟s presence is significant in each 

year, and her father‟s presence is significant in 2004.  Both subsets see a reduced, yet still 

significant impact of roofing material, indicating wealth‟s diminished impact on enrollment 

following PEDP‟s implementation.   

Table 15: Determinants of Enrollment, 

Non-Orphan Girls Age 7-20 
  1994   2004   Difference 

Age 7 0.210  0.739**  0.529  

 (0.169)  (0.109)   

Age 8 0.251  0.923**  0.672 

 (0.155)  (0.108)   

Age 9 0.326*  1.018**  0.692 

 (0.149)  (0.108)   

Age 10 0.515**  1.005**  0.49 

 (0.143)  (0.104)   

Age 11 0.516**  1.027**  0.511 

 (0.141)  (0.102)   

Age 12 0.553**  0.937**  0.384 
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 (0.133)  (0.096)   

Age 13 0.512**  0.937**  0.425 

 (0.116)  (0.098)   

Age 14 0.476**  0.852**  0.376 

 (0.120)  (0.097)   

Age 15 0.507**  0.742**  0.235 

 (0.113)  (0.104)   

Age 16 0.228  0.494**  0.266 

 (0.117)  (0.098)   

Age 17 0.036  0.114  0.078 

 (0.121)  (0.106)   

Age 18 0.129  0.163  0.034 

 (0.116)  (0.111)   

Age 19 0.013  0.162  0.149 

 (0.133)  (0.110)   

Height 0.003  0.003*   

 (0.003)  (0.001)   

Mother in HH 0.070  0.046   

 (1=Present) (0.062)  (0.046)   

Father in HH 0.077  0.079   

 (1=Present) (0.068)  (0.052)   

Gender of HH Head -0.124  -0.012   

 (1=Male HH Head) (0.073)  (0.053)   

Age of HH Head 0.003  0.002   

 (0.002)  (0.001)   

Good Roof Material 0.183**  0.116**  -0.067  

 (1=wood, concrete, metal) (0.047)  (0.034)   

HH Size  0.007  -0.007   

 (0.005)  (0.005)   

Avg. Clust. Dist. to Schl.  0.016  0.044   

 (0.031)  (0.040)   

Cluster 0.000  0.000   

 (0.001)  0.000    

Constant -0.586  -0.744**   

 (0.462)  (0.264)   

Observations 496   605     

R-squared 0.211   0.410     

Standard errors in parentheses      

* significant at 5%; ** significant at 1%     

      

     

 

 

 

 

      

Table 16: Determinants of Enrollment, 

Orphan Girls, Age 7-20 
  1994   2004   Difference 

Age 7 0.213  0.464  0.251  

 (0.232)  (0.277)   

Age 8 0.162  -0.089  -0.251 

 (0.220)  (0.282)   

Age 9 0.345  0.687**  0.342 
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 (0.204)  (0.261)   

Age 10 0.311  0.653**  0.342 

 (0.190)  (0.197)   

Age 11 0.398*  0.583**  0.185 

 (0.168)  (0.196)   

Age 12 0.402*  0.772**  0.37 

 (0.165)  (0.178)   

Age 13 0.409**  0.609**  0.2 

 (0.150)  (0.147)   

Age 14 0.610**  0.533**  -0.077 

 (0.137)  (0.150)   

Age 15 0.582**  0.355*  -0.227 

 (0.131)  (0.146)   

Age 16 0.532**  0.299*  -0.233 

 (0.131)  (0.140)   

Age 17 0.269  0.137  -0.132 

 (0.155)  (0.154)   

Age 18 0.175  0.043  -0.132 

 (0.136)  (0.140)   

Age 19 -0.053  -0.072  -0.019 

 (0.155)  (0.159)   

Height 0.000  -0.005   

 (0.004)  (0.004)   

Mother in HH 0.134*  0.155*   

 (1=Present) (0.067)  (0.073)   

Father in HH 0.056  0.239*   

 (1=Present) (0.073)  (0.102)   

Gender of HH Head -0.069  -0.005   

 (1=Male HH Head) (0.064)  (0.079)   

Age of HH Head 0.004*  0.004*   

 (0.002)  (0.002)   

Good Roof Material 0.239**  0.154*  -0.085  

 (1=wood, concrete, metal) (0.058)  (0.067)   

HH Size  -0.004  -0.019   

 (0.007)  (0.011)   

Avg. Clust. Dist. to Schl.  -0.025  0.024   

 (0.042)  (0.068)   

Cluster -0.003  0.000   

 (0.002)  0.000    

Constant -0.024  0.507   

 (0.668)  (0.641)   

Observations 326   200     

R-squared 0.221   0.468     

Standard errors in parentheses      

* significant at 5%; ** significant at 1%     

 

 A final set of regressions compares non-orphan boys with orphan boys and is 

demonstrated in Tables 17 and 18.  As is seen with girls, non-orphan boys‟ age seven variable in 

2004 is highly statistically significant, while orphan boys‟ variable is not.  Non-orphan boys see 
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an increase of 95 percentage points in on-time enrollment.  Both non-orphan boys and orphan 

boys see significant effects in 2004 from age eight until age sixteen.  Non-orphan boys see 

increases in magnitudes at each age, while orphan boys see magnitude increases until age fifteen, 

at which point magnitudes decrease.  Older boy orphans (ages 15-20) are worse off in 2004 than 

previously. 

 For non-orphan boys, a mother‟s presence is significant only in 2004.  It is never 

significant for orphan boys.  Non-orphan boys also see the effect of quality roofing material 

decrease and go from highly statistically significant to not significant between the two years, 

demonstrating a reduction of the wealth effect between 1994 and 2004.  The effect of good roof 

material on orphan boys, although never significant, decreases between the two years also 

indicating a reduction of the wealth effect, following PEDP‟s enactment.   

Table 17: Determinants of Enrollment,  

Non-Orphan Boys Age 7-20 
  1994   2004   Difference 

Age 7 -0.173  0.777**  0.95  

 (0.197)  (0.123)   

Age 8 -0.117  0.817**  0.934 

 (0.188)  (0.118)   

Age 9 0.195  1.064**  0.869 

 (0.180)  (0.113)   

Age 10 0.318  1.062**  0.744 

 (0.167)  (0.105)   

Age 11 0.384*  0.933**  0.549 

 (0.160)  (0.103)   

Age 12 0.312*  1.002**  0.69 

 (0.158)  (0.098)   

Age 13 0.480**  0.905**  0.425 

 (0.147)  (0.090)   

Age 14 0.416**  0.896**  0.48 

 (0.138)  (0.088)   

Age 15 0.420**  0.822**  0.402 

 (0.142)  (0.103)   

Age 16 0.426**  0.563**  0.137 

 (0.139)  (0.087)   

Age 17 0.046  0.416**  0.37 

 (0.143)  (0.096)   

Age 18 0.060  0.331**  0.271 

 (0.138)  (0.092)   

Age 19 -0.234  0.103  0.337 
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 (0.151)  (0.096)   

Height 0.000  0.004   

 (0.003)  (0.002)   

Mother in HH 0.093  0.108*   

 (1=Present) (0.059)  (0.042)   

Father in HH -0.008  -0.014   

 (1=Present) (0.065)  (0.048)   

Gender of HH Head -0.024  -0.050   

 (1=Male HH Head) (0.075)  (0.052)   

Age of HH Head 0.001  -0.001   

 (0.002)  (0.001)   

Good Roof Material 0.130**  0.034  -0.096  

 (1=wood, concrete, metal) (0.047)  (0.034)   

HH Size  -0.018**  0.000   

 (0.005)  (0.006)   

Avg. Clust. Dist. to Schl.  -0.042  0.062   

 (0.032)  (0.045)   

Cluster -0.001  0.000   

 (0.001)  0.000    

Constant 0.411  -0.668   

 (0.509)  (0.347)   

Observations 473   626     

R-squared 0.265   0.365     

Standard errors in parentheses      

* significant at 5%; ** significant at 1%     

      

     

 

 

 

      

Table 18: Determinants of Enrollment, 

Orphan Boys, Age 7-20 
  1994   2004   Difference 

Age 7 0.054  0.091  0.037  

 (0.214)  (0.212)   

Age 8 0.233  0.510*  0.277 

 (0.201)  (0.206)   

Age 9 0.265  0.686**  0.421 

 (0.204)  (0.181)   

Age 10 0.368  0.705**  0.337 

 (0.190)  (0.185)   

Age 11 0.390*  0.799**  0.409 

 (0.174)  (0.157)   

Age 12 0.410*  0.765**  0.355 

 (0.171)  (0.133)   

Age 13 0.546**  0.737**  0.191 

 (0.160)  (0.112)   

Age 14 0.481**  0.635**  0.154 

 (0.147)  (0.122)   

Age 15 0.391*  0.529**  0.138 

 (0.155)  (0.111)   

Age 16 0.443**  0.233*  -0.21 

 (0.161)  (0.104)   
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Age 17 0.443**  0.048  -0.395 

 (0.146)  (0.096)   

Age 18 0.062  0.048  -0.014 

 (0.145)  (0.100)   

Age 19 0.131  0.020  -0.111 

 (0.153)  (0.098)   

Height 0.002  -0.001   

 (0.003)  (0.003)   

Mother in HH 0.081  -0.057   

 (1=Present) (0.064)  (0.059)   

Father in HH 0.015  -0.078   

 (1=Present) (0.074)  (0.077)   

Gender of HH Head 0.028  -0.047   

 (1=Male HH Head) (0.066)  (0.064)   

Age of HH Head 0.004*  0.002   

 (0.002)  (0.001)   

Good Roof Material 0.107  0.017  -0.09  

 (1=wood, concrete, metal) (0.057)  (0.056)   

HH Size  0.003  0.024*   

 (0.007)  (0.011)   

Avg. Clust. Dist. to Schl.  0.022  -0.067   

 (0.037)  (0.055)   

Cluster -0.002  -0.001   

 (0.002)  (0.002)   

Constant -0.425  0.342   

 (0.520)  (0.449)   

Observations 368   267     

R-squared 0.148   0.5     

Standard errors in parentheses      

* significant at 5%; ** significant at 1%     

 

VII. Discussion 

 Following PEDP‟s implementation, overall enrollment and the enrollment of each 

subgroup is higher than in 1994.  Significant improvements appear overall and for non-orphans, 

non-orphan girls and non-orphan boys.  Orphan boys are the only orphan subgroup whose 

advancement in enrollment is significant.  Orphans overall and orphan girls do not see significant 

results.  Orphan girls, may even see lower enrollment rates on average.  For non-orphans, 

enrollment in 2004 is higher for girls, while in 1994 boys had higher enrollment.  Within the 

orphan subset, boys see higher average enrollment rates in 2004, while girls had higher rates in 

1994.   
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 Non-orphan girls‟ significant 23.6 percentage point increase in enrollment and 20.8 

percentage point higher probability of enrollment in 2004 may be cost-effective.  Scholarships 

and cash transfers, whose effectiveness has been demonstrated by previous studies (Filmer and 

Schady, 2006; Miguel et al. 2009) may be unnecessary for non-orphan girls in Tanzania.  Free 

primary education, improvements in wealth and enhanced healthcare, along with other changes 

between 1994 and 2004 may be sufficient in improving the enrollment for this group.  

In addition, on-time enrollment, or the enrollment of a child at age seven, appears more 

likely in each case in 2004 than in 1994.  PEDP‟s elimination of fees, construction of schools 

and recruitment of teachers appears to have increased the probability of on-time enrollment.  

Besides enhancements to on-time enrollment, wealth effects also improve.  In each case, the 

effect of wealth, as demonstrated through the effect on the „good roof material‟ variable, is less 

pronounced in 2004 than in 1994.  Although statistically significant in nearly every case, the 

good roof variable‟s reduction demonstrates a diminished effect of welfare on enrollment as 

poorer students‟ probably of enrollment, therefore, increased between 1994 and 2004.     

Among the orphan subset, differences exist between girls‟ and boys‟ enrollment changes.  

For average enrollment, orphan girls see an improvement of 1 percentage point (52.5 to 53.5) 

between 1994 and 2004, though the difference is not significant.  The pooled group of orphan 

girls are shown to have their enrollment rates negatively affected between 1994 and 2004 (-4.7 

percentage point change), although the effect is not significant.  Orphan boys average enrollment 

is seen to widen by 6.7 percentage points (51.4% to 58.1%), while the pooled group of orphan 

boys sees a significant improvement between the two years of 14.9 percent higher probability of 

enrolment.  In either case, orphan boys are seen to be affected more positively between 1994 and 
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2004 than orphan girls, making orphan girls the most destitute subgroup within the analysis.  

Interventions on their behalf are imperative.   

Despite advancements in enrollment rates for all, non-orphans improvement in 

enrollment is seen to be 16.3 percentage points higher than orphans‟ enrollment increase; a 

difference that is highly significant.  The disparity in the increase of enrollment rates 

significantly widens a gap between non-orphans and orphans, which had previously been small 

and insignificant.  The overall broadened access and better on-time enrollment has been captured 

predominantly by non-orphans, who see a significant 16.3 percentage point larger increase in 

enrollment than orphans. 

 Various sources of bias exist in the analysis, including an older sub-sample of orphans 

than non-orphans in 2004, however the regressions run control for age and this effect.  

Additionally, previously enrolled children‟s movement elsewhere may have resulted from a 

substantial influx of previously-unenrolled students.  Omitted variables may also present 

concerns as R-squared values demonstrate limited ability to predict the variation in enrollment 

from the models employed.  PEDP‟s intervention, which was universally applied in the region, 

however, removes bias which may have resulted from an intervention more targeted towards a 

specific group.   

 Endogenous factors affecting enrollment and independent variables may include better 

increases in income, decisions about employment and additional opportunities to improve 

children‟s capital.  The most substantial source of endogeneity could be parent health.  The 

substantial developments in HIV/AIDS treatment and healthcare access may mean non-orphans 

may have healthier parents and therefore enroll at a higher rate than orphans who lost a parent.  

Orphans in 1994 and 2004 have both lost at least one parent, while non-orphans in 1994 may 
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have had substantially less healthy parents than those in 2004, causing improved enrollment rates 

in 2004.  The inclusion of the height variable, which could capture enhanced health of parents, 

and the „father in household‟ and „mother in household‟ help reduce the endogeneity resulting 

from limited knowledge about parental health.  Despite these sources of endogeneity, however, 

the conclusion that PEDP is insufficient in addressing orphans‟ enrollment rate stands as the 

implementation of the program has not significantly improved orphans‟ rates.   

 The analysis above points to developments in enrollment rates of school-age children in 

Tanzania following PEDP‟s implementation.  This outcome is consistent with Deininger„s 

(2003) findings from a similar program in Uganda.  Also, consistent with World Bank and 

Government of Tanzania findings, the analysis shows enrollment has increased overall between 

the two years.  The purpose of this report is to determine if the program improved enrollment 

rates for orphans, whose educational attainment is vital to their development, future income 

generation and emotional well-being, however and the results appear less promising. 

 Incentivizing families to enroll orphans on time, at age seven, through conditional cash 

transfers for instance, may increase enrollment substantially.  A minimal payment to families to 

enroll orphans in their care may be the most cost-effective measure to raise enrollment.  Offering 

scholarships to secondary schools and expanding secondary schooling options may reverse the 

decline in enrollment following completion of primary school around age 14 or 15.  Keeping 

orphans with their closest of kin, as proposed by Case (2004) and ensuring their enrollment may 

improve orphans‟ mental well-being, as is called for by Atwine (2005).  The analysis shows 

eliminating school fees to be insufficient in improving the lives of orphans.  Better-designed 

incentives are necessary to enroll orphans in primary school.   



47 

 Various interventions are possible to address the poor prospects for orphan girls.  Cash 

transfers and scholarships, such as those discussed by Schultz (2001), Baird (2009) and Filmer 

and Schady (2006) could positively affect orphan girls‟ enrollment in primary school.  Miguel 

(2004) also discusses an incentive provided at the end of primary school to maintain enrollment 

and promote secondary schooling, which could be useful in eliminating the reduction of 

decreased enrollment rates following age 14.  Offering small payments to families to enroll girls 

on time, and to families and girls to remain in school during their teen years could prove 

impactful and cost-effective.  Expanding access to secondary schools and offering scholarships 

could increase rates as well.       

  

VIII. Conclusion 

 Tanzania‟s Primary Education Development Programme, began in 2001 and enacted in 

the Kagera region in 2002, sought to enhance access to education by reducing fees, building 

schools and developing capacity.  The World Bank and Tanzanian Government report significant 

improvements in enrollment rates throughout the country as a result of PEDP‟s implementation.  

Given the plethora of reports highlighting the negative impacts of orphanhood on educational 

attainment and the subsequent calls for increased access to mitigate these effects, this paper 

seeks to determine if a reduction in barriers to school entry is sufficient in improving enrollment 

rates for HIV/AIDS orphans, or those who have lost at least one parent to the disease.  The 

Kagera region of Tanzania has been particularly hard hit by the epidemic and the World Bank‟s 

Kagera Health and Development Survey‟s data from 1994 and 2004, provided the opportunity to 

determine PEDP‟s effects on orphans.   
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 My analysis demonstrates PEDP‟s elimination of fees to improve enrollment rates 

overall.  The probability of on-time enrollment increases for all sub-groups studied.  

Improvements to orphan enrollment rates and probability of enrollment, however, are not 

significant and have significantly lower impacts than improvements to the rates of their non-

orphan counter parts.  A previously insignificant gap in enrollment between the two groups in 

1994 is large and significant in 2004.  Orphan girls‟ probability of enrollment decreases over the 

ten-year period.  Given the high number of AIDS cases in Kagera, combining PEDP with a more 

targeted approach toward orphans, by addressing household level issues, can provide for 

orphans‟ education needs.   

 Conditional cash transfers to parents, particularly men, to ensure on-time enrollment of 

the orphans, especially orphan girls, within their care may be impactful.  Grants to maintain 

enrollment into higher primary grades may ameliorate low retention rates, and scholarships 

targeted specifically to orphans may improve secondary access.   Continuing to advance access 

to schools with additional teachers, buildings and lower pupil-teacher ratios may be impactful.  

More readily available secondary schooling through reduced fees and additional facilities may 

make primary schooling more valuable and promote enrollment for orphans within Kagera.  

Ultimately, however, the best way to improve the enrollment of those affected by HIV/AIDS and 

mitigate the effect of orphanhood may be to couple PEDP‟s schooling enhancements with a 

reduction in the prevalence of HIV/AIDS itself.  Lower numbers of HIV/AIDS cases could mean 

fewer orphans, a group seen to be less likely to enroll in school than non-orphans, which could 

result in higher enrollment rates overall.  
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