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Abstract: 

 Many nations of the global south have emphasized human capital investment to ensure a 

more prosperous future.  Education is not only associated with enhanced opportunities for 

upward social mobility but also contributes to more productive individuals with a greater 

capacity to alleviate the burdens of poverty.  While the benefits of education are strongly 

supported by numerous studies, the means to effectively distribute such services to all remain 

contested.  The government of Tanzania focuses on improving access by constructing more 

schools and eliminating, or at least reducing, the cost of education for all Tanzanians.  Yet this 

focus on increasing the supply of school has put little consideration into household level factors 

in rural areas that ultimately shape enrollment decisions.  In essence, the demand for school is 

expected to follow supply. 

 Using data from the Whole Village Project at the University of Minnesota and exploring 

existing literature that informs the effect of household determinants to education demand, I assert 

that decisions to send a child to school in rural Tanzania result from an interaction of household 

constraints and preferences.  Direct and indirect costs of education, gender roles, and a 

household‟s socioeconomic status can all be decisive factors regarding the willingness of 

impoverished rural families to make the sacrifices necessary enroll their children.  However, 

increasing the accessibility and quality of rural schools is an undeniably important factor to 

improving children‟s enrollment outcomes which should not be de-emphasized.  Rather, 

complementing Tanzania‟s education sector expansion with policies aimed at incentivizing 

school attendance and eliminating barriers would enhance and reinforce recent enrollment gains. 
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Introduction 

The links between education and economic development are well founded by a wide 

breadth of literature and studies (al-Samarrai et al., 1998; Wedgwood, 2007; Jung, 2003; 

Akabayashi and Psacharopoulos, 1999).  There is little argument that those with greater 

educational attainment are provided greater opportunities to find employment, increase their own 

productive capacity, and are more prepared for job competition that is becoming increasingly 

global.  The government of Tanzania has long recognized the paramount role of educating future 

generations to help the impoverished nation modernize.  At least nominally, expanding the 

education sector has taken a high priority in the government‟s agenda and high efforts have been 

made to bring schools to children in rural areas.  Yet, despite strong attempts to increase 

accessibility to school, relatively little attention has been placed on how households determine 

whether or not to enroll children in Tanzania.   

This paper argues that constraints at the household level can have a significant effect on 

whether a child will go to school regardless of the level of access.  Tanzania in particular is faced 

with a number of contextual issues that make enrollment growth difficult.  First, many parents 

may find that not enrolling their child is the optimal decision given the importance of the child‟s 

contributions to the family‟s income.  Second, poor quality of education with little hope for 

secondary schooling may act as a deterrent to making the short term sacrifices necessary to 

educate the child.  Third, there is a substantial gender disparity in education outcomes that is 

largely due to existing gender roles and norms.   

This paper analyzes the effect of household characteristics using data from the Whole 

Village Project Tanzania (WVP) and is organized in the following manner.  First, I provide a 

description of the education system in Tanzania and the history that influenced it.  Second, I 



4 | P a g e  
 

summarize existing literature that has looked at the effect of household characteristics on 

education.  Third, I describe the methodology used in the descriptive statistics and logistic 

regressions for this paper.   Fourth, I present the findings from the descriptive statistics and the 

results of the logistic regressions.  Finally, I conclude with a set of general recommendations for 

key areas on which to focus for increasing enrollment. 

WVP Data Set 

 

 The Whole Village Project Tanzania (WVP) is an interdisciplinary research and 

development project partnership between the University of Minnesota and Tanzania-based NGO 

Savannas Forever Tanzania.  Housed in the Minnesota Population Center (MPC) at the 

University of Minnesota, the aim of the organization is to measure the outcomes of foreign 

assistance and rural development projects in rural villages.  Through the compilation of 

quantitative and qualitative data, the findings from the analyses are reported back to the surveyed 

villages, which can be used to shape local decisions on community planning. 

The survey tools and methodology have been reviewed and approved by multiple 

Tanzanian research authorities (COSTECH, NIMR and TAWIRI) and the University of 

Minnesota Institutional Review Board for the ethical conduct of human subjects research.  

Permission from respective regional, district and village leaders were also sought and obtained.  

The data used in this paper are taken from qualitative and quantitative survey responses 

administered by Savannahs Forever staff in 52 villages in Tanzania (a map of the region is 

provided below).  Qualitative data were collected from a series of focus group discussions led by 

the Savannahs Forever field survey teams.  While in the village, the teams administered six kinds 

of qualitative surveys: to men, women, health officers, village leaders, school headmasters, and 

the head or a member of the village Natural Resource Committee.  The quantitative survey data 
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were collected on hand-held computers called Personal Data Assistants (PDAs), downloaded and 

saved in an electronic file, and sent in an encrypted file attachment to the WVP staff at the 

University of Minnesota where they are cleaned and analyzed.   

Figure 1: WVP Villages 

 

Education in Tanzania 

 Formal education in Tanzania was initially modeled on the British system which 

emphasized service to the British colonial government.  The introduction of “modern” education 

was a wide departure from traditional forms of oral learning that were specific to the local 

context (Mushi, 2009).  Before and during the colonial period most Tanzanians learned practical 

skills and information based on tribal lifestyle and geography.  For instance, pastoralist tribes 

focused on hunting and herding skills, farming tribes concentrated on crop cultivation and plant 
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knowledge, and tribes living by lakes areas or on the coast most often practiced fishing and 

canoe making (Mushi, page 32). 

Formal schools came to be associated with higher incomes and socioeconomic status as 

graduates were able to gain higher waged employment in government service (Jung and 

Thorbecke, 2003).  Yet indigenous Tanzanians were left at a severe disadvantage for educational 

opportunities during the colonial period.  Formal schools were most often Christian missionary 

schools in urban areas and townships.  As the majority of indigenous Tanzanians lived in rural 

communities, schools reflected the racial division as education was mainly afforded by white 

Christian Europeans who generally lived in urban areas.  At the end of the colonial period, nearly 

80 percent of adults in Tanzania were illiterate (Cameron, 1980).   

When Tanzania gained its independence in 1961, the country initiated major education 

reforms not only as a means to economic development but also to distance itself from the legacy 

of colonial rule.  Tanzania‟s first president, Julius Nyerere, contended through the 1967 Arusha 

Declaration that, “education must inculcate a sense of commitment to the total community, and 

help the pupils to accept the values appropriate to our kind of future, not those appropriate to our 

colonial past” (Nyerere, 1967).  Concluding that the existing school system was inherently 

unequal and detached from the needs of a mostly rural nation, Nyerere aimed to deliver an 

education that was both relevant to individual communities and fostered a sense of national 

identity (Mushi, 2009).   

 Guided by the principle of “Ujamaa,” the Swahili word for family-hood, Nyerere 

advocated education reforms that were specifically tailored to the needs of Tanzania.  He 

criticized the inherent class divisions that were associated with western schools in which students 

with higher education develop an “intellectual arrogance” that “has no place in a society of equal 
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citizens” (Nyerere, 1968).  In Education for Self-Reliance, Nyerere promoted an education 

system that would be directed by the needs of the students, provide locally relevant services, and 

promote socialism and self-reliance (Sifuna, 2007).  In essence, the goal of universal primary 

education was established though much of the responsibility to provide school access fell on 

local residents. 

The reforms came in the form of two Five-Year Development Plans for Social and 

Economic Development in 1964 and 1969 (Mushi, 2009).  While both plans recognized the need 

for improving quality and access to school, the second plan prioritized access to attain universal 

primary school enrollment by 1977 (Sifuna, 2007).  Measures to achieve those goals included 

making primary school free and compulsory and training teachers (Sifuna, 2007).  Aided by the 

government‟s rapid expansion of schools in the 1970s, during which time the majority of the 

10,900 primary schools were constructed, the net enrollment rate increased substantially from 50 

percent in 1967 to 98 percent by 1984 (World Bank, 1999). 

 Despite the early gains, the education system as a whole was undermined by several 

issues.  First, the drive for quantity undermined the quality of education services.  Schools were 

often characterized by severe shortages of teachers, educational tools such as text books, and 

infrastructure such as classrooms or sanitation facilities.  The quality of rural schools was 

particularly problematic as few classrooms resulted in consistently high student-to-classroom 

ratios at 180 to 1 and teacher-to-student ratios at 72 to 1 from 1974 to 1991 (Sifuna, 2007).  Poor 

school conditions and the resulting low attainment levels by students left many parents 

questioning the value of formal schooling.  Second, higher numbers of primary school graduates 

and a population growing at 3 percent per year during the 1980s strained the government‟s 

ability to fund the growing demand for both primary and secondary education (World Bank, 
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1999).  The problem of rising cost was exacerbated by the government‟s inability to effectively 

utilize outside donor support (World Bank, 1999).  Structural weaknesses in the education 

system had started to show and Tanzania‟s goal of achieving universal primary education was 

deemed unsustainable (Wedgwood, 2007).   

 After a series of economic crises, primary school fees were reintroduced in 1984, which 

led to a substantial drop in enrollment.  For the following 15 years, Tanzania had among the 

lowest enrollment rates in the world (World Bank, 1999).  By 2001, gross enrollment in 

Tanzania had fallen to 54 percent of school aged children.  Yet at approximately the same time, a 

new education initiative, spurred by the UN Millennium Development Goals, was launched in 

the form of the Primary Education Development Plan (PEDP).  Through the plan, primary school 

fees were again eliminated and the goal of enrolling 99 percent of children aged 7 to 13 by 2010 

was set (PEDP, 2009).  The revitalized education sector saw enrollments jump substantially to 94 

percent by 2010, though that figure fell short of the initial goals (MKUKUTA, 2009).  

Encouraged by the PEDP‟s successes, the Secondary Education Development Program (SEDP) 

was launched in 2004 with the goal of increasing enrollment in secondary education by 

increasing the number of schools and lowering costs. 

 Schools in Tanzania use the British 7-4-2 system: seven years for primary school, four 

years for lower secondary school, and two years for upper secondary school.  National 

examinations are administered each year and students must pass them in order to move up to the 

next level.  Since 1968, primary school has been taught in Swahili, while secondary school 

continues to be taught in English (Sifuna, 2007).   

 While the enrollment trend has been increasing, many persisting issues threaten to 

undermine the recent progress.  One persisting issue is that the quality of schools has not 
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improved despite the construction of 16,000 new classrooms from 2001 to 2003 (Sifuna, 2007).  

Teacher shortages continue to plague rural schools, and the teachers themselves are often poorly 

educated and motivated.  In Tanzania, the average teacher works 17 hours per week because 

many arrive to school late (if at all) and finish early (Bennell, 2004).   

 Brock-Utne and Holmarsdottir (2003) find that many Tanzanian parents see English as 

the “language of globalization” which is necessary for their children to succeed in higher 

positions such as business, government or academia.  Yet, there is a growing critique of using 

English as the language of instruction as it has been attributed to low educational attainment in 

secondary school and effectively bars many children from advancing beyond primary school.  In 

rural areas, many students (and sometimes teachers) have low English fluency which not only 

affects the learning outcome of the students but can deter parents from making the sacrifices to 

enroll their children in secondary school (Brock-Utne and Holmarsdottir , 2003).  In many 

secondary schools Swahili is often used as the de facto language.   

While there are no tuition fees in primary schools, parents or guardians are responsible 

for paying costs of uniforms and supplies such as books and food.  The total cost varies from 

school to school but was estimated to be an average of 38,700 Tanzanian shillings 

(approximately $25) in 2006 to cover all the child‟s expenses (Vavrus and Moshi, 2009).  These 

costs can constitute a month‟s worth of income for many rural families in Tanzania.   

The government of Tanzania has made great strides in increasing primary school 

enrollment rates since the launch of the PEDP.  Yet, persisting issues regarding the quality of 

education and unofficial costs for school necessities such as uniforms, supplies and meals may 

threaten to undo the gains in the near future.  A number of researchers (Colclough, 1993; 

Bommier, 2000; Kattan and Burnett, 2004; Kaliba & Ghebreyesus, 2011) conclude that the 
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government of Tanzania lacks the capacity to provide a quality education.  Thus, history may 

repeat itself as parents in the near future may fail to see the utility in sending their child to a 

school that provides a low quality education.  In conjunction with recent economic downturns, 

additional burdens may be placed on parents, leaving the poorest families unable to absorb 

increased costs.  Already, primary school retention rates dropped from 78 percent in 2006 to 62.5 

percent in 2008 (UNDP, 2011).  According to UNESCO Director-General Irina Bokova “many 

poor countries face the imminent prospect of education reversals” (UNESCO, 2010).   

More Than Just Supply 

The government of Tanzania has ascribed to the principle that increasing the supply of 

education to rural areas will allow them to meet their 2015 goal of achieving universal primary 

education.  While few argue that more schools are not needed, there are a number of researchers 

and scholars who contend that more efforts should be focused on household demand 

considerations for education (Bommier et al., 2000; Chernichovsky, 1985; Kaliba & 

Ghebreyesus, 2011).  In the context of rural Tanzania, in which nearly 80 percent of the 

population (MKUKUTA, 2009) relies on agriculture and livestock keeping, a lack of demand or 

income constraints can override the value of schooling regardless of low direct cost. 

 Education supply is defined by the number and proximity of schools, presence of free 

primary education, school infrastructure, and the number of teachers and resources available to 

the students (Bommier et al., 2000; Ainsworth et al., 2002; Lincove, 2009).  Historic patterns in 

Tanzania provide a solid basis for the supply-side argument given that enrollment rates rose 

following the elimination of school fees and fell upon the reintroduction of fees.  Those trends 

show that higher direct costs deter enrollment and that mitigating such constraints to a household 

encourage enrollment.  Yet, decreasing direct cost is only one component to increasing 
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enrollment as the actual decision to enroll is still “determined by an interaction of social, cultural 

and economic factors working through power relations within the household” (al-Samarrai et al., 

1998).  It is from this foundation that Bommier et al. (2000) argues that while “school attendance 

rates are clearly linked with the changes in education supply” they need to be “analyzed in 

relation to the characteristics of education demand.”  The expected gains from enrolling a child, 

the immediate food and income needs of the household, gender preferences of the parents, and 

the intrinsic value of education itself can all be highly influential in schooling decisions. 

The human capital investment model is widely employed for research in the household 

determinants of enrollment outcomes (al-Samarrai et al., 1998; Akabayashi and Psacharopoulos, 

1999; Chernichovsky, 1985).  The model states that higher levels of skills gained through 

education increase the economic output of a worker (al-Samarrai et al., 1998).  As a result, a 

person with higher educational attainment is expected to enjoy a higher standard of living.  From 

the model, education can be seen as an investment for future earnings but there is a trade-off in 

which households that utilize productive labor from children, as is the case in rural Tanzania, can 

lose important income in the short-term (Akabayashi and Psacharopoulos, 1999).  Parents 

educate children with the intention of improving his or her quality of life because of the higher 

income possibilities.  The investment in education in the short term can also provide long term 

supports for the parents later in life.  Thus, believing that the investment will eventually pay off 

in the long-run is necessary to convince parents to sacrifice current consumption. 

Bergmann (2002) argues that fluctuations in enrollment can also be attributed to parents‟ 

opinion of education quality.  Declining school quality and subsequent low returns from the 

investment in education were associated with decreasing enrollment outcomes during the 1980s 

and 1990s when parents lost faith in the value of primary education (Wedgwood, 2007).  With 
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poor overall school quality, it may be difficult for many households to justify costs of enrolling a 

child if the learning outcome, and subsequently higher income prospects, are low upon 

graduation.  Even in a household with high “natural demand” for education, a family that values 

knowledge in its own right, schools of poor quality provide little incentive to spend the time and 

money for schooling (Bommier et al., 2000).   

Chernichovsky (1985) suggests that there is an optimal investment in education in which 

the value of expected benefits at least equals the costs to the household.  Those costs not only 

include direct costs (uniforms, additional fees) but also opportunity costs.  For instance, the 

majority of households in rural areas of Tanzania often depend on the productive labor of 

children.  Boys and girls often start working on farms or tending livestock at young ages and the 

loss of their production to school compounds the costs of enrolling them.  According to the 

government of Tanzania, children‟s agricultural and livestock labor contributes nearly 13 percent 

of national GDP in Tanzania while requiring only 0.2 percent of factor costs (MKUKUTA, 

2010).  Children are also responsible for much of the unpaid domestic work such as fetching 

water and housework.   For poorer households, the opportunity costs of education may be too 

great to absorb regardless of the direct costs.   

High opportunity costs do not necessarily mean that the child will never be enrolled in 

primary school.  Bommier et al. (2000) finds that low socioeconomic status, distance to school 

and nutrition of children under five years old impacted the timing of sending a child to school.  

Despite the legal age of enrollment being 7 years old, the national average for first enrollment is 

9.7 years for boys and 9.0 years for girls (Bommier et al., 2000).  For many parents, long 

distances to school deterred them from enrolling younger children whom they felt were not 

mature enough to handle the trip.  Malnutrition of children under five has been associated with 
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low education attainment due to decreased cognitive ability for those malnourished, but the 

effect of malnourishment is mitigated over time.  Consequently, parents may feel that children 

who receive lower levels of nourishment are less likely to make adequate academic progress.  

Low socioeconomic status of the household influences enrollment decisions in that many do not 

see the possibility for secondary school.  A parent may choose to delay enrollment so the child 

will be of working or marriage age upon primary school completion (Bommier et al., 2000).   

Education can also be viewed as a consumption good in the short-run according to the 

human capital model (al-Samarrai et al., 1998).  When viewed as a consumption good, allocation 

of resources toward education can be affected by demographic and economic characteristics of a 

household and the preferences and constraints they represent.  Becker (1985) suggested that a 

unified household utility function is maximized through the “benevolent dictatorship” of the 

household head.  The idea of a single utility, summarized by the preferences of the household 

head, is countered by Kabeer (1991) who finds that intra-household competition influences 

decisions about education.  Parent‟s preference for education may vary by various factors such as 

gender or the number of children in the household.  For example, al-Samarrai (1998) finds that 

more educated mothers in Tanzania have a stronger preference for daughters‟ education than do 

fathers.  Parish and Willis (1993) conclude that the number of children within a household has a 

negative effect on enrollment in Tanzania, due to a lack of resources available for all children 

and also because preferences for schooling may change once older children have already 

completed school.  Once an initial investment in education has been made, some parents may 

find declining value relative to cost of education for younger children. 

 The existing literature suggests that enrollment decisions are not made solely on the basis 

of availability.  While it is essential to provide access to quality schools to incentivize 
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enrollment, other needs and preferences of the household can be overriding factors in decisions 

regarding education.  In the following section, I examine the characteristics of WVP villages and 

households and how they are related to enrollment outcomes. 

Methodology 

In the following sections, I first provide a descriptive analysis of the data.  Then I run a 

series of logistic regressions using three different samples to assess the impact of household 

characteristics on the probability that a child between the ages of 7 to 17 years is enrolled in 

school.  The first sample consists of all children from 7 to 17, the second sample is of boys in 

that age group, and the third sample is of girls in that age group.  The age range is chosen based 

on the fact that the legal age of enrollment begins at 7 years old, although many children are 

delayed in their enrollment.  The limit of 17 years is chosen because that is ideally the last year 

of lower secondary school.  Ages for advanced secondary education (18 through 20 years for 

Form VI) are not included due to the very low number of rural students who move on to that 

level.   

While the expected primary school-leaving age is 13 years, children between 14 through 

17 years are included for several reasons.  First, delays in enrollment and failed examinations for 

advancement result in many older children attending primary school in my sample.  Furthermore, 

secondary school enrollment highlights important income and gender differences in education 

demand that may not be reflected by enrollment outcome of primary school aged children.  There 

are generally equal numbers of boys and girls in primary school but boys make up a much higher 

proportion of secondary school students.  As the cost of primary education is substantially lower 

than secondary, inclusion of expected ages of secondary school may be more revealing of gender 

preferences in education demand.   
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Qualitative education information is derived from a number of focus group and key 

informant interviews, conducted by the Savannahs Forever research team.  In this paper, I do not 

use qualitative information.  However, I also recognize that information from qualitative reports 

such as teacher to student ratios, required parent contributions to the school, overall quality of 

school infrastructure and student achievements would be useful in determining the general 

quality of education that is available in each village.  This information can provide much insight 

to the availability of education supply in the surveyed villages and possible incentives that 

stimulate parent demand for schooling.  Quantitative data were collected through core household 

surveys that ask questions about, among other topics, livelihoods, educational status of all 

household members, assets, minutes to get and return home with water, age of household 

members, and food and nutrition status.   

The three enrollment outcomes are assumed to be explained by a standard logistic 

regression model: 

 

       ∑     ∑     ∑       

 

where X are household and household head characteristics, Y are child specific variables, and Z 

are 38 village dummies.  The value of Y is the binary enrollment outcome based on a child‟s 

observed enrollment in school (“0” if the child is not enrolled and “1” if the child is enrolled).   

In the original data set, there are 4,197 observations of children ages 7 to 17.  However, 

the total number of observations available for the regressions is 3,542 due to missing responses 

to specific questions.  The WVP data set includes 52 villages.  However, only 38 villages are 

used due to changes of the survey versions in which the variable of interest, whether a child is or 

is not enrolled, was introduced after village 14.  Among the included villages, 60 to 75 
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households were surveyed per village and a total of 2, 286 households provided individual and 

household level data. 

This paper uses characteristics of the household and head of household as indicators for 

education demand.  The primary occupation and education attainment of the household head is 

often employed by researchers due to several factors.  Al-Samarrai (1998) states that in Tanzania 

the type of occupation has tremendous effect not only on the income level but also on the 

opportunity costs of whether or not to enroll a child.  Livelihoods that generate little income and 

require a substantial amount of labor may deter parents from sending a child to school.  The 

primary occupation of the household head variables are included as dummy variables in which 

farming is the reference category, due to the fact that the vast majority of households in rural 

Tanzania rely mainly on agriculture. 

Lincove (2007) finds that there is a positive association between parent education 

attainment and children‟s enrollment in Nigeria.  Moreover, Davis-Kean (2005) concludes that in 

the US, “more highly educated parents are more likely to explicitly define higher levels of 

education as desirable, encourage their children to do well in school, and having higher 

expectations for their children‟s academic achievement.”  The positive relationship between 

parent and child educational attainment is explained by a parent‟s higher perception of the value 

of school as well as an inherent benefit of having an educated child (Ainsworth et al., 2002).  In 

this paper, household head education variables are included as dummy variables in which “no 

education” is the reference category; the three other categories include: “left primary school 

before reaching standard 7”, “attended standard 7 and went no further”, and “went to or 

completed secondary school.”  It should be noted that survey responses to education attainment 

questions were found to suffer from questionnaire misinterpretation.  While the question initially 



17 | P a g e  
 

asked for the “highest level of education completed,” respondents typically interpreted the 

question as the highest level education reached.  Thus, a number of household heads may have 

reached standard 7 without completing.   

Sex of the household head is included as a binary variable (0 for male, 1 for female).  It is 

included in this model because existing research shows that mothers are more likely to enroll a 

child than fathers (Lloyd and Blanc, 1996).  However, female headed households also tend to be 

poorer due to gender differences in livelihood opportunities and less economic production due to 

the absence of a husband (Katapa, 2005).  In the WVP data set, a large percentage of female 

household heads are members of a polygamous marriage, in which case they are encouraged to 

consider themselves the head.  Such households may face impoverished conditions as a 

husband‟s income support is distributed over a number of families.  Ideally, marital regime 

would be included in the model.  Unfortunately, the question of whether a household head is in a 

monogamous or polygamous marriage was no longer asked after village 14. 

Religion and tribe variables of the household head are both included due to their 

association with education.  Prior to independence, Christian missionary schools were the 

primary source of education and were only available to those who converted.  Thus, there is a 

historical association between Christianity and enrollment (Hodgson, 1999).  Religion variables 

are included as categorical dummies with Christianity, the most common religion in the villages, 

as the reference.  The other categories are Muslim, traditional, and no religion.  The tribe 

variable is included as a binary variable of whether or not the household head considers his or 

herself Masai (0 for no, 1 for yes).  This variable is added because Masai have historically 

dominated the region of Northern Tanzania, and they also tend to be more resistant to formal 

education for their children relative to other tribes (Hodgson, 1999). 
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The regression model includes a child‟s relationship to the household head given that 

many households contain multiple generations and families.  These relationships include 

“biological child”, “other relatives”, “non-relatives”, and “is the household head” with 

“biological child” as the reference category.  It is expected that children who are other relatives 

to the household head (such as a niece, nephew or foster child) would not receive similar 

treatment as a biological child.  Some children in the 7 to 17 age group consider themselves to be 

the household head, possibly due to a polygamous marriage.  Ideally each child would be linked 

with his or her parents; however, that information is not available because the data only provides 

children‟s relationship to the household head.   

The age composition within a household is also analyzed as an explanatory variable for 

enrollment outcomes.  Chernichovsky (1985) finds that, in Botswana, higher numbers of school 

aged children in the household is associated with a positive effect on enrollment, “contrary to the 

Western notion of a quantity-quality trade-off.”  He explains that finding as a result of 

diminishing returns to labor in a household with larger numbers of children, thus reducing the 

indirect costs of school.   However, education may not be equally distributed to all children as 

some parents may favor boys over girls, particularly for secondary school, or invest in the child 

with the highest natural ability.  Due to the decreasing returns on children‟s labor, some children 

may be reserved for household activities while others are “assigned” to school (Chernichovsky, 

1985).  Kondylis and Manacorda (2006) also suggest that having more girls in the household, 

often responsible for household duties, may have a positive influence on enrollment for younger 

children.  However, that situation in turn prevents many older girls from attending school.  

Larger numbers of adults can also have a positive or negative effect on enrollment as some may 

act as labor substitutes though elderly can “exert a negative influence due to traditional attitudes 
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toward formal schooling” (Chernichovsky, 1985).  This paper includes the number of people in a 

household categorized by gender and age.  The age categories include males and females: 6 years 

and younger, 7 to 12, 13 to 18, 19 to 65, and 65 and older.   

A household‟s number and type of assets indicates its socioeconomic status relative to 

other households.  Chowa et al. (2010) note that a number of scholars find a positive correlation 

between asset ownership and enrollment outcomes in developing countries.  For instance, assets 

in the form of durable goods such as radios, refrigerators and televisions can proxy a household‟s 

income.  More assets mean that parents are more likely to afford additional costs to schooling 

(uniforms and supplies).  However, certain types of assets that require labor to maintain such as 

land and livestock are negatively associated with a child‟s enrollment.  In this paper, wealth is 

measured by the wealth index scores, in quintiles, which is an aggregation of durable goods and 

housing materials that acts as a proxy for the wealth of a household.  The types of assets that 

require more labor to maintain are not included in the measure. 

Household food security can have a positive or negative relationship with enrollment 

outcomes, depending on the situation.  Chernichovsky (1985) finds that enrolling a child can be a 

strategy used to mitigate socioeconomic constraints as schools can be a source of food and health 

care for children.  In his study, enrollment rates in Botswana were higher among households that 

had access to a school that provided free lunches and health services.  Such services are 

especially appealing to poorer households as a portion of the opportunity cost is addressed by 

reducing the food and health cost at home.  In this paper, food insecurity index scores are 

included as a reflection of a household‟s socioeconomic level and ability to absorb the cost of 

school.  The scores are derived from a series of nine questions regarding the respondent‟s 

perception of the household‟s food security.  Questions include whether the respondent is 
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worried about food, eating fewer meals in the past week, eating limited types of food in the past 

week, and whether the household went a full day and night without food.  A higher score means 

that a household has experienced a greater level of food insecurity with the highest insecurity 

score at 9 and the lowest at 1.   

Another variable that can be indicative of a household‟s food insecurity is minutes to 

walk to get water and return home.  The time necessary to retrieve water has ramifications for a 

household‟s food security as well as the time available to children for school.  It is generally 

females or female children who are responsible for fetching water for the household and longer 

distances may imply less time for education and higher opportunity costs for the family.   

Descriptive Statistics 

This section provides a description of the samples used in the regressions and the 

education services available to them in the village.  Within the sample, there are nearly equal 

numbers of boys and girls and as expected, younger children are more likely to be enrolled than 

older children (see Figure 2).   

Figure 2: Total Number of Boys and Girls Enrolled by Age 

 

 
Note: N = 4,197, Total boys = 2,153, Total Girls = 2,044 
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The age structure of the sample is more concentrated at the lower end, particularly for 

those who are enrolled in school.  While the difference is small, relatively more boys are enrolled 

at ages above 13 while more girls are enrolled among those 13 and under.   

The data indicate that certain household head characteristics are associated with higher 

levels of enrollment (see Table 1).  I look at enrollment outcomes by two age ranges, 12 years 

and under and over 12, due to the possibility that the opportunity cost of enrolling a child is 

higher once the child reaches an age when he or she can be a reasonably good worker.  Younger 

children (12 and under) are more likely to be enrolled in a male headed household than a female 

headed household.  Among older children (over 12), the situation is reversed although the 

difference is fairly small in both cases.   Differences in enrollment outcomes by the primary 

occupation of the household head among men and women show that children of heads engaged 

in business or professional work have the highest enrollment outcomes regardless of age of the 

child.  Conversely, household heads primarily focused on livestock keeping have the lowest 

percentage of children enrolled.  Surprisingly, the data reveals that a relatively high percentage 

of women household heads whose primary livelihood is livestock keeping are more likely to 

enroll older children.   It should be noted that the vast majority of households rely on agriculture 

while few rely primarily on livestock keeping, own businesses or work in professional 

employment.   
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Table 1: Enrollment Status by Household Head Gender and Occupation Type 

 
Children 12 and Under 

Household Head 
Primary Occupation 

Male Household Head  
Enrollment Status 

Female Household Head  
Enrollment Status 

No Yes No Yes 

Farming 15.2% 84.8% 20.4% 79.7% 

Livestock Keeping 45.8% 54.2% 42.3% 57.7% 

Business or Professional 10.4% 89.6% 14.0% 86.0% 

None/Other 18.9% 81.1% 28.4% 71.6% 

Total 17.0% 83.0% 24.3% 75.7% 

N  333 1622 162 504 

 
                                        

 
Children Over 12 

 Male Household Head  
Enrollment Status 

Female Household Head  
Enrollment Status 

 Household Head 
Primary Occupation No Yes No Yes 

Farming 41.8% 58.2% 40.7% 59.3% 

Livestock Keeping 59.7% 40.4% 32.1% 67.9% 

Business or Professional 30.7% 69.3% 22.2% 77.8% 

None/Other 48.1% 51.9% 43.9% 56.1% 

Total 42.7% 57.3% 39.6% 60.4% 

N  599 803 199 303 

 
                                       

    

Previous studies have shown that there is a strong positive correlation with a parent‟s 

level of education and whether a child is enrolled in school.  The data shown in Table 2 suggest 

that higher education attainment of the household head, regardless of gender, increases the 

likelihood of enrollment.  Again, younger children have higher enrollment outcomes than older 

children.   
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Table 2: Enrollment Status by Household Head Education 

 
Children 12 and Under 

Education of the Household Head 

Male Household Head 
Enrollment Status 

Female Household Head 
Enrollment Status 

No Yes No Yes 

No Education 26.88% 73.12% 30.92% 69.08% 

Primary School/Not Reach Standard 7 14.56% 85.44% 23.47% 76.53% 

Reached Standard 7 13.53% 86.47% 13.64% 86.36% 

Some/All Secondary School 8.7% 91.3% 0% 100% 

Total 16.92% 83.08% 24.28% 75.72% 

N  327 1606 161 502 

 
                                        

 
Children Over 12 

Education of the Household Head 

Male Household Head 
Enrollment Status 

Female Household Head 
Enrollment Status 

No Yes No Yes 

No Education 50.12% 49.88% 43.36% 56.64% 

Primary School/Not Reach Standard 7 44.54% 55.46% 48.05% 51.95% 

Reached Standard 7 38.05% 61.95% 30.43% 69.57% 

Some/All Secondary School 29.51% 70.49% 14.29% 85.71% 

Total 42.32% 57.68% 39.52% 60.48% 

N  584 796 198 303 

 
                                        

 

Overall, the data reveal that most children between the ages of 7 through 17 are in school, 

accounting for approximately 71 percent of the sample.  However, there is a slight discrepancy 

between the number enrolled and those children whose primary activity is related to school.  

According to household heads, 64 percent of boys and 67 percent of girls were most frequently 

“studying” in the past four weeks.  Over one-quarter of girls from the sample are more frequently 

engaged in housework and farming and nearly one-quarter of boys focus on farming or livestock 

keeping.  These figures are mostly due to the fact that many older children 15 and above are 

often important laborers for a household‟s income production and may have completed their 

education or dropped out.   

As noted by Vavrus and Moshi (2009), primary school in Tanzania comes with a number 

of costs for a household though there are no “official fees.”  Not only are many parents 
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responsible for the cost of uniforms, books and supplies, and “other expenses,” but many must 

make contributions to the schools (though school heads insist that these contributions are not 

fees).  Contributions also include in-kind contributions such as produce or resources for building 

projects on classrooms and teacher houses.  While many parents have noted that these 

contributions have improved school performance and environment, these additional costs, which 

are often mandatory for a child‟s attendance, suggest that poorer families are in a disadvantaged 

position for children‟s enrollment.  Table 3 shows that households in the lower wealth quintiles 

have lower enrollment outcomes than households in the upper wealth quintiles, despite the 

elimination of school fees. 

 Table 3: Enrollment Status by Wealth Index (in quintiles) 

 
Enrollment Status 

 Wealth Index 
Quintiles No Yes N 

0-20 35.7% 64.3% 745 

20-40 27.7% 72.3% 750 

40-60 24.3% 75.7% 742 

60-80 23.1% 76.9% 748 

80-100 14.7% 85.4% 744 

 
                   

 

This relationship between wealth and a child‟s enrollment is especially revealing of the 

effect of household head characteristics.  Table 4 shows that wage employment is associated 

with higher levels of wealth accumulation likely due to monetary nature of their income.  

Furthermore, Table 5 shows that the majority of households in the highest wealth quintiles have 

a head who at least attended secondary school.   
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 Table 4: Wealth Index Scores (in Quintiles) by Primary Occupation 

Primary Livelihood of 
Household Head 

Wealth Index Quintiles 

 0-20% 20-40% 40-60% 60-80% 80-100% N 

Farming/Agriculture 19% 20% 22% 21% 17% 2,197 

Livestock Keeping 46% 24% 12% 7% 11% 168 

Waged Employment 9% 16% 12% 18% 45% 409 

No Occupation, Other 23% 21% 19% 20% 17% 956 

 

                    

 Table 5: Wealth Index Scores (in Quintiles) by Education of the Household Head 

 
Wealth Index (Quintiles) 

 Education of the  
Household Head 0-20 20-40 40-60 60-80 80-100 N 

No Education 30.4% 25.8% 17.9% 14.1% 11.9% 1,227 

Primary School/Not Reach Standard 7 22.5% 20.5% 21.1% 22.1% 13.8% 601 

Reached Standard 7 12.8% 17.5% 21.2% 23.6% 24.9% 1,754 

Some/All Secondary School 4.9% 3.3% 13.1% 17.2% 61.5% 122 

 
                    

  

These relationships indicate a pervasive socioeconomic gap in educational opportunities 

for children despite government efforts to provide equal access.  Household heads with the 

highest education are also more likely to have wage employment, with 50 percent of those who 

reached secondary school earning cash income.  Moreover, higher incomes are necessary to 

afford the costs of school which are only nominally “free.”   

Another indicator for a household‟s ability to enroll a child is its food security level.  As 

shown in Table 6, households that feel more food secure are also more likely to have a child in 

school.  This trend is not surprising given that many schools require families to contribute food 

items if they want their children to attend.   
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Table 6: Food Security and enrollment 

 
Enrollment Status 

 Food Insecurity 
Scale No Yes N 

Most Secure         0 18.3% 81.7% 518 

1 23.5% 76.5% 430 

2 20.5% 79.5% 503 

3 25.8% 74.2% 732 

4 24.6% 75.4% 411 

5 26.8% 73.2% 388 

6 22.7% 77.3% 365 

7 34.2% 65.8% 322 

8 36.5% 63.5% 222 

Least Secure         9 37.1% 63.0% 278 

                    
 

Although the data show that there are nearly equal numbers of boys and girls in school, 

gender of the child can be a powerful determinant of enrollment.  In rural Tanzania, many 

younger girls are married at young ages as a means to cope with scarce resources or food 

insecurity.  The sample data show that some boys are also married at younger ages; however, 

girls 12 to 17 account for 80 percent of younger marriages.  Marital status can greatly affect the 

opportunity for schooling as married girls have substantial household duties.  Among older girls, 

65 percent of unmarried girls are “studying” while almost 90 percent of married younger females 

are focused on “housework” or “farming.”  Similarly, few married younger males list studying as 

the most frequent activity.  Yet, the higher likelihood of marriage for younger females indicates a 

gendered constraint on the opportunity for education.   

Results 

 

  This section reports the results of the regressions run from three samples of all children 

between 7 through 17, males aged 7 through 17, and females aged 7 through 17.  The regression 

results are presented in Table 7 below. 
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Table 7: Logistic Regression Analysis of Enrollment Outcomes Presented in Odds-Ratios   

Dependent Variables 

 
Enrolled (All) Enrolled (Boys) Enrolled (Girls) 

Independent Variables       

Gender of HHH is female 1.22 (0.148)* 1.13 (0.189) 1.43 (0.271)* 

OCCUPATION OF HHH (Reference: Farming) 
   Livestock Keeping 0.79 (0.172) 1.19 (0.359) 0.49 (0.165)** 

Wage Employment 1.54 (0.270)** 1.87 (0.497)** 1.19 (0.293) 

No Occupation, Other 1.06 (0.124) 1.15 (0.186) 0.97 (0.174) 

EDUCATION OF HHH (Reference: None) 
   Did not Reach Standard 7 0.99 (0.137) 0.92 (0.171) 1.13 (0.253) 

Reached Standard 7 1.16 (0.135) 1.12 (0.182) 1.22 (0.219) 

Some or Completed Secondary 1.11 (0.343) 2.03 (1.091) 0.90 (0.377) 

RELIGION OF HHH (Reference: Christian) 
   Muslim 1.17 (0.279) 1.26 (0.414) 1.06 (0.404) 

Traditional 0.73 (0.238) 1.04 (0.500) 0.46 (0.226) 

No Religion 0.72 (0.097)** 0.62 (0.116)** 0.81 (0.166) 

Tribe and HH Composition 
   Masai 0.82 (0.246) 1.25 (0.525) 0.37 (0.167)** 

Number in HH 6 years or less  1.06 (0.039) 1.13 (0.057)** 0.99 (0.055) 

Number Females in HH ages 7 and 12 1.17 (0.062)*** 1.15 (0.088)* 1.09 (0.096) 

Number Males in HH ages 7 and 12 1.02 (0.052) 1.12 (0.083) 0.99 (0.084) 

Number Females in HH ages 13 and 18 0.88 (0.045)** 0.87 (0.067)* 0.81 (0.066)** 

Number Males in HH ages 13 and 18 0.98 (0.047) 0.94 (0.064) 1.12 (0.091) 

Number Females in HH ages 19 and 65 0.86 (0.056)** 0.85 (0.077)* 0.90 (0.088) 

Number Males in HH ages 19 and 65 1.07 (0.062) 1.09 (0.087) 1.06 (0.095) 

Number Females in HH over 65 0.84 (0.104) 0.68 (0.112)** 1.01 (0.207) 

Number Males in HH over 65 1.03 (0.120) 1.09 (0.180) 1.08 (0.188) 

Relationship to HHH (Reference: Biological son/daughter) 

Child is HHH 0.30 (0.197) (Omitted) 0.27 (0.200)* 

Other Relatives 0.57 (0.084)*** 0.60 (0.129)** 0.43 (0.098)*** 

Non-Relatives 1.11 (0.194) 1.20 (0.291) 0.82 (0.224) 

Wealth Index Quintiles (Reference: Poorest Quintile) 

Wealth Index 2nd Quintile 1.45 (0.199)*** 1.48 (0.279)** 1.59 (0.342)** 

Wealth Index 3rd Quintile 1.62 (0.237)*** 2.02 (0.410)*** 1.36 (0.309) 

Wealth Index 4th Quintile 1.85 (0.237)*** 1.90 (0.410)*** 1.95 (0.470)*** 

Wealth Index 5th Quintile 2.70 (0.491)*** 2.78 (0.707)*** 2.66 (0.759)*** 

CHILD AND OTHER HH VARIABLES 
   Minutes to Retrieve Water 1.00 (0.000) 1.00 (0.000) 1.00 (0.000) 

Food Insecurity 0.98 (0.019) 0.97 (0.026) 1.00 (0.031) 

Age of Child 0.87 (0.014)*** 0.89 (0.021)*** 0.85 (0.023)*** 
Notes: * p < .10, ** p < .05, *** p < .01 

HH = Household, HHH = Household Head 
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Table of Means and Standard Deviation provided in Appendix 

Full regression results including the village dummies are provided in Appendix 

 

 The first logistic regression was run on a sample of 3,386 observations of boys and girls 

between 7 through 17 years.  The second logistic regression included 1,676 observations of boys 

7 through 17 and the third included 1,651 observations of girls in the same age group.   

 The probability of enrollment is found to be positively and significantly associated with 

sex of the household head.  An odds ratio of 1.22 indicates that children in female headed 

households are approximately 22 percent more likely to be enrolled than children in male headed 

households.  The likelihood is even higher for girls, who are 43 percent more likely to be 

enrolled in a female headed household than a male headed household.  Though the probability is 

also higher for boys in female headed households, it was not statistically significant at the 10 

percent level.   

The effect of whether the household head is or is not Masai on enrollment is statistically 

significant for only girls and has a negative relationship.  Girls are 63 percent less likely to be 

enrolled if they are Masai relative to other tribes.  This may be due gender inequalities within 

Masai societies where girls are traditionally less likely to be enrolled (Hodgson, 1999).  It should 

be noted that while Masai were previously the dominant tribe in northern Tanzania, many have 

migrated south in recent years and the largest group in WVP villages is currently Sukuma.   

 It was expected that a household head whose main livelihood source comes from wage 

labor or professional work would be associated with higher enrollment rates of children relative 

to farmers.  The results confirm that expectation except for girls.  For all children 7 to 17, the 

probability of enrollment is substantially higher where household head‟s work involves waged 

work such as owning a business or professional labor.  The odds ratios are statistically significant 

for all three samples, though boys appear to benefit more than girls.  Overall, wage labor is 
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associated with a 54 percent higher probability of enrollment for boys and girls compared to 

farming.  Separately, boys are 87 percent more likely to be enrolled while the association for 

girls in houses headed engaged in wage employment is not significant.  However, girls who live 

in households headed by a livestock keeper, relative to farmers, appear to be severely constrained 

in education opportunities as they are 51 percent less likely to be enrolled though this may be 

due in large part to the gender gap among Masai.   

 The results show that the education level of the household head is not significantly 

related to enrollment outcomes of the child.  While a wide breadth of literature suggests a strong 

association between educational attainment of the parent and child, this can be the result of the 

higher levels of wealth that are associated with higher education.  As shown in the descriptive 

section, heads with higher wealth are concentrated in the upper quintiles while heads with the 

least amount of education are concentrated in the lower quintiles.  Thus, the effects of household 

head education on enrollment are more likely to be reflected by higher incomes which are also 

associated with wage employment.  Given these associations, education has an indirect effect on 

enrollment outcomes as each quintile of the wealth index is positively associated with enrollment 

relative to the lowest quintile.  Moreover, each quintile has a larger effect on enrollment than the 

preceding quintile.  This finding indicates the decision to send a child to school is largely 

affected by higher household incomes even in the context of free primary education (though 

there are some direct costs to schooling).   

 Children of household heads who responded “no religion” are less likely to be enrolled 

compared to those who responded “Christian.”  As explained in the literature, Christians tend to 

be associated with higher enrollment due to the recent historical prevalence of missionary 

schools.  Conversely, many Tanzanians who did not convert were denied access to the few 
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schools that were available.  Lower enrollment among non-Christian respondents may be 

influenced by a household‟s older generation‟s resistance to formal schooling (Chernichovsky, 

1985).   

 The household composition variables are similar to Chernichovsky‟s finding that 

increased numbers of younger children are associated with higher probabilities of enrollment.  

As more children imply more labor the diminishing returns to labor may incentivize an 

investment in education.  Larger numbers of girls from 7 to 12 years are associated with a 15 

percent higher probability that boys will be enrolled.  This indicates that girls may be assigned 

more household work that frees up time for boys to devote to school and studying.  Higher 

numbers of older girls between 13 and 18 is significantly and negatively associated for 

enrollment among boys and girls.  This finding is surprising given the potential of older girls to 

act as labor substitutes for younger boys and girls.  As noted by Glick and Sahn (1998), a larger 

number of older sisters reduce the opportunity costs of a child‟s time by substituting their 

household work thus having a positive influence on younger children‟s enrollment.  One 

possibility is that larger numbers of older girls constitute an additional resource constraint, 

especially if the older girl is herself a pregnant or a parent.   

 Relative to children who are biologically related to the household head, those other 

relatives are less likely to be enrolled.  It is unclear from the data who the children listed as 

“other relatives” are and the data show that they are equally male and female.  One possibility is 

that those listed as “other relatives” are young wives as nearly 44 percent of married girls are in 

this category.  As stated earlier, younger married girls have very low enrollment rates.  However, 

the number of married girls accounts for a small proportion of children in the 7 to 17 age group.  

It is more likely that these children who are other relatives are nieces, nephews and foster 
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children though the data cannot substantiate this assumption.  In such a household arrangement, 

boys are 40 percent less likely to be enrolled and girls are 57 percent less likely relative to 

biological children.  This indicates that children who are not directly related to the household 

head may be assigned more household tasks that allow more time for biological children to go to 

school.   

 As retrieving water is often assigned to children in rural areas of Tanzania, longer times 

to get water and return home is expected to be negatively related with enrollment.  However, the 

data shows that there is no variation with respect to the effect to time to retrieve water and 

enrollment nor is it statistically significant.  Similarly, food insecurity levels are not significant 

and the odds ratios show very little variation.  One possibility is that food security and minutes to 

retrieve water are deeply connected because increased time to get water implies water scarcity 

which also affects crop yields.   

Looking Forward 

 Tanzania‟s push toward achieving universal primary education by 2015 has made 

tremendous progress since the inception of the Primary Education Development Plan.  Yet, 

increasing enrollment depends on more than the presence of a school.  In the context of rural 

Tanzania, making school compulsory and affordable are important but insufficient steps to 

ensure that all children are given an education.  As shown by the data, socioeconomic factors and 

parent preferences can override prospective opportunities that come with education.  The 

literature leaves little doubt that improving the quality of schools would increase education 

demand and parents‟ willingness to make the sacrifices to send their child to school.  But 

household characteristics do make a difference and future policies should reflect the fact that the 

decision to enroll a child is also influenced by expected gains and immediate constraints.  To 
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address some education demand considerations, I make the following general recommendations 

based on findings from this paper. 

 Provide free meals to schools.  As shown in the descriptive statistics section, households 

that are less food secure are also less likely to enroll their child.  This is indicative of the effect of 

higher opportunity cost for families that produce less income or food.  In households where food 

is scarce, children‟s labor may be too important for the family to sacrifice.  Working with donor 

and international development agencies to provide free meals at schools would be especially 

encouraging to households with the lowest levels of wealth as it would reduce consumption at 

home while ensuring that the child is fed.   

 Teach secondary school in Swahili.  Brock-Utne and Holmarsdottir (2003) find that 

many parents and teachers criticize the use of English as the language of instruction in secondary 

schools.  This policy not only reduces the learning outcome at secondary school but also the 

prospect of sending a child to secondary school, as children with low English fluency are unable 

to attend regardless of the household‟s wealth level.  While the fees are hefty, the data show that 

those who reached secondary school are associated with higher incomes.  Many households are 

likely unable to afford the cost of secondary school and decreasing the cost is also needed.  But 

making it more accessible can increase parent‟s willingness to make that substantial investment 

while making success in primary school more important.   

 Target Masaigirl’s education in Local Communities.  The data indicate that girls tend 

to face more barriers to education relative to boys.  Masai girls in particular are 63 percent less 

likely to enroll in school.  Efforts to encourage girl‟s education already exist by organizations 

such as the Masai Girls Education Fund by providing scholarships for boarding schools and 

promoting formal schooling to Masai communities (MGEF, 2011).  However, relatively few 
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Masai girls have the opportunity to school in their local communities due to long walking 

distances and early marriages (NIMO, 2011).  The MGEF strategy consists of overcoming 

barriers by removing Masai girls from their home; however, such strategies attempt to avoid the 

constraints rather than address it.  Mitigating the gender gap in education would be best achieved 

by working to increase enrollment in local villages by providing incentives to enroll girls in local 

schools as well as increasing the legal age of marriage for girls which is currently 15 years 

(UNHCR, 2011).   

I make the above recommendations with the understanding that without more quality 

schools, little can be done to increase enrollment.  However, households do take their individual 

and unique circumstances into consideration when deciding whether to send their children to 

school.  Increasing the number of schools should be complemented with strategies to help 

parents overcome constraints while promoting the benefit of education for all children.   
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Appendix 

Full Regression Results (including village dummies) 

 
Enrollment (All) Enrollment (Boys) Enrollment (Girls) 

  
Odds 
Ratio 

Standard 
Error 

Odds 
Ratio 

Standard 
Error 

Odds 
Ratio 

Standard 
Error 

Gender of HHH is female 1.208 0.146 1.088 0.181 1.429 0.272 

OCCUPATION OF HHH (Reference: Farming) 
  Livestock Keeping 0.787 0.171 1.181 0.358 0.494 0.166 

Wage Employment 1.531 0.269 1.881 0.501 1.178 0.291 

No Occupation, Other 1.057 0.123 1.151 0.186 0.968 0.175 

EDUCATION OF HHH (Reference: None) 
   Did not Reach Standard 7 0.997 0.138 0.927 0.173 1.140 0.255 

Reached Standard 7 1.162 0.136 1.118 0.182 1.231 0.221 

Some or Completed Secondary 1.126 0.347 2.082 1.118 0.906 0.380 

RELIGION OF HHH (Reference: Christian) 
   Muslim 1.170 0.280 1.265 0.414 1.087 0.416 

Traditional 0.744 0.243 1.080 0.519 0.453 0.221 

No Religion 0.731 0.097 0.632 0.118 0.812 0.166 

Tribe and HH Composition 
    Masai 0.815 0.246 1.241 0.521 0.365 0.166 

Number in HH 6 years or less 1.060 0.038 1.133 0.057 0.988 0.054 
Number Females in HH between 7 
and 12 1.170 0.062 1.145 0.089 1.092 0.097 
Number Males in HH between 7 
and 12 1.015 0.052 1.112 0.082 0.991 0.085 
Number Females in HH between 
13 and 18 0.878 0.048 0.876 0.072 0.801 0.071 
Number Males in HH between 13 
and 18 0.994 0.050 0.982 0.072 1.106 0.095 
Number Females in HH between 
19 and 65 0.869 0.053 0.857 0.073 0.886 0.083 
Number Males in HH between 19 
and 65 1.042 0.056 1.020 0.075 1.079 0.092 

Number Females in HH over 65 0.837 0.103 0.682 0.112 1.015 0.208 

Number Males in HH over 65 1.028 0.119 1.059 0.175 1.090 0.189 

Relationship to HHH (Reference: Biological) 
  Self 0.294 0.193 

  
0.262 0.194 

Other Relatives 0.567 0.084 0.610 0.131 0.428 0.098 

Non-Relatives 1.112 0.195 1.194 0.289 0.818 0.224 

Wealth Index Quintiles (Reference: Poorest Quintile) 
  Wealth Index 2nd Quintile 1.514 0.208 1.531 0.291 1.665 0.360 

Wealth Index 3rd Quintile 1.566 0.229 2.003 0.410 1.261 0.286 
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Wealth Index 4th Quintile 1.841 0.285 1.906 0.410 1.970 0.476 

Wealth Index 5th Quintile 2.730 0.498 2.845 0.724 2.679 0.763 

CHILD AND OTHER HH VARIABLES 
   Minutes to Retrieve Water 1.000 0.000 1.000 0.000 1.000 0.000 

Food Insecurity 0.982 0.019 0.975 0.026 0.997 0.031 

Age of Child 0.868 0.014 0.880 0.021 0.846 0.023 

Village (Reference: Ngipa) 
    Matui 0.357 0.160 0.373 0.209 0.283 0.223 

Engusero 0.759 0.439 0.596 0.437 0.853 0.873 

Makame 0.356 0.202 0.404 0.310 0.343 0.311 

Ndedo 0.390 0.220 0.381 0.283 0.331 0.307 

Kelema Kuu 0.830 0.472 2.123 1.907 0.293 0.250 

Filimo 1.320 0.739 0.858 0.581 3.311 4.068 

Masweya 0.479 0.225 1.546 1.019 0.124 0.098 

Mnenia 0.472 0.230 0.367 0.228 0.563 0.492 

Mtunduru 0.650 0.321 1.064 0.701 0.292 0.236 

Nduguti 1.012 0.476 1.412 0.853 0.682 0.548 

Nkinto 0.966 0.442 1.139 0.655 0.730 0.592 

Siuyu 1.182 0.603 1.647 1.094 0.740 0.629 

Oldonyowas 4.465 3.632 6.820 7.667 2.491 3.033 

Samaria 0.678 0.327 0.319 0.197 1.367 1.231 

Mzimuni 2.368 1.394 
  

0.499 0.406 

Malula 0.475 0.219 0.542 0.318 0.388 0.311 

Hinduki 0.491 0.222 0.682 0.394 0.327 0.257 

Ipililo 0.386 0.170 0.491 0.276 0.243 0.186 

Mwabomba 0.456 0.200 0.602 0.343 0.284 0.212 

Mwangholo 0.547 0.237 0.464 0.254 0.636 0.484 

Zebeya 0.570 0.245 0.705 0.387 0.435 0.327 

Mwanghalanga 0.613 0.273 1.849 1.155 0.179 0.133 

Runele 0.163 0.072 0.240 0.141 0.083 0.062 

Kabasa 0.468 0.207 0.510 0.282 0.410 0.325 

Nyatwali 0.345 0.162 0.756 0.475 0.131 0.102 

Serengeti 0.371 0.169 0.686 0.426 0.157 0.118 

Lengijave 0.303 0.128 0.351 0.191 0.220 0.159 

Njoro 0.496 0.243 0.581 0.367 0.359 0.301 

Kiserian 0.202 0.107 0.180 0.126 0.232 0.200 

Mbushi 0.161 0.068 0.255 0.140 0.081 0.059 

Iramba Ndogo 0.287 0.121 0.371 0.201 0.175 0.126 

Sapa 0.176 0.075 0.241 0.132 0.107 0.079 

Makao 0.252 0.113 0.428 0.253 0.132 0.101 

Sinya 0.169 0.094 0.195 0.142 0.120 0.111 

Kitendeni 0.888 0.445 0.469 0.288 3.852 3.727 

Sangaiwe 0.386 0.176 0.613 0.369 0.203 0.154 
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Means and Standard Deviations 

  Mean 
Standard 

Deviations 

Gender of HHH is female 0.257 0.437 

OCCUPATION OF HHH   

Farming 0.585 0.493 

Livestock Keeping 0.051 0.220 

Wage Employment 0.106 0.308 

No Occupation, Other 0.258 0.437 

EDUCATION OF HHH   

No Education 0.334 0.472 

Did not Reach Standard 7 0.160 0.367 

Reached Standard 7 0.474 0.499 

Some or Completed Secondary 0.032 0.176 

RELIGION OF HHH   

Christian 0.586 0.493 

Muslim 0.174 0.379 

Traditional 0.015 0.123 

No Religion 0.225 0.417 

Tribe and HH Composition   

Masai 0.126 0.332 

Number in HH 6 years or less 1.871 1.471 

Number Females in HH between 7 and 12 0.943 0.886 

Number Males in HH between 7 and 12 1.008 0.942 

Number Females in HH between 13 and 18 0.712 0.852 

Number Males in HH between 13 and 18 0.804 0.955 

Number Females in HH between 19 and 65 1.311 0.828 

Number Males in HH between 19 and 65 1.267 0.985 

Number Females in HH over 65 0.166 0.408 

Number Males in HH over 65 0.201 0.444 

Relationship to HHH   

Biological Son/Daughter 0.803 0.398 

Child is HHH 0.004 0.062 

Other Relatives 0.106 0.308 

Non-Relatives 0.087 0.281 

Wealth Index Quintiles   

Wealth Index Poorest Quintile 0.200 0.400 

Wealth Index 2nd Quintile 0.201 0.401 

Wealth Index 3rd Quintile 0.199 0.399 

Wealth Index 4th Quintile 0.201 0.400 

Wealth Index 5th Quintile 0.199 0.400 

CHILD AND OTHER HH VARIABLES   
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Minutes to Retrieve Water 83.500 144.227 

Food Insecurity 3.822 2.684 

Age of Child 11.411 3.106 

Village   

Ngipa 0.024 0.154 

Matui 0.022 0.146 

Engusero 0.020 0.142 

Makame 0.020 0.142 

Ndedo 0.019 0.136 

Kelema Kuu 0.024 0.152 

Filimo 0.025 0.155 

Masweya 0.024 0.152 

Mnenia 0.021 0.143 

Mtunduru 0.025 0.156 

Nduguti 0.028 0.164 

Nkinto 0.029 0.169 

Siuyu 0.021 0.142 

Oldonyowas 0.017 0.128 

Samaria 0.022 0.146 

Mzimuni 0.028 0.164 

Malula 0.025 0.155 

Hinduki 0.030 0.171 

Ipililo 0.038 0.191 

Mwabomba 0.027 0.162 

Mwangholo 0.033 0.178 

Zebeya 0.038 0.192 

Mwanghalanga 0.030 0.171 

Runele 0.029 0.169 

Kabasa 0.035 0.183 

Nyatwali 0.019 0.138 

Serengeti 0.024 0.153 

Lengijave 0.031 0.175 

Njoro 0.026 0.158 

Kiserian 0.028 0.164 

Mbushi 0.039 0.193 

Iramba Ndogo 0.039 0.193 

Sapa 0.029 0.169 

Makao 0.021 0.142 

Sinya 0.021 0.145 

Kitendeni 0.029 0.167 

Sangaiwe 0.020 0.138 
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