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Abstract

This paper quantifies both the direct and opportunity costs of primary and secondary
schooling, using data from Tanzania. In doing so, it attempts to clarify how important
opportunity costs are to the "full" private costs of schooling and what accounting for opportunity
costs implies for education sector analysis and interventions. While there are a number of
complexities associated with valuing girls' time, the data indicate that the opportunity cost of both
girls' and boys' time comprises a substantial portion of the full private costs of schooling-as
much as 75 percent at the primary level. Failure to account for these costs thus leads one to
underestimate the full private costs of schooling as well as the contribution households make to
the total (private and public) costs of providing education.

Failure to account fully for the opportunity cost of children's time also leads to
overestimates of rates of return to education. In the case of Tanzania, estimates of returns to
primary education that account for the value of both market and non-market work foregone are
23 to 42 percent lower than "standard" estimates that account only for foregone earnings. The
impact is even larger with respect to returns to girls' schooling, since girls spend a greater
proportion of their time on non-market work. Insufficient data were available to examine returns
to post-primary education; however, if accounting fully for opportunity costs were to lead to a
rank reversal of social returns estimates across different levels of schooling, this would have
important implications for investment policy in the education sector. Further empirical
investigation is clearly warranted.
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Introduction

Household decisions about whether to send children to school are commonly thought of in
terms of the relative discounted costs and benefits of schooling. The benefits of schooling tend to
be defined in terms of the increased earnings capacity of children, while the costs are defined both
in terms of direct costs ( e.g., school fees, textbooks, uniforms, and transportation) and the
opportunity cost of children's time (i.e., the value of children's time in alternative activities). In
general, as long as the incremental benefits of schooling outweigh the incremental costs, parents
will have an incentive to school their children.

The extent to which the costs of education influence household schooling decisions has
been investigated in a number of recent empirical studies on the demand for education (Glewwe
and Jacoby, 1992; Mason, 1994; King, 1995). These studies generally have served to underscore
the importance of both direct and indirect costs of education in determining schooling outcomes
at the household level. However, while a number of recent analyses of the education sector have
focused on quantifying the direct costs of education (World Bank, 1993, 1995a, 1995b), very few
efforts have attempted to estimate the opportunity cost of children's time or to measure how
opportunity costs contribute to the full costs households face in schooling their children.'

Measuring both the direct and opportunity costs of schooling is important to
understanding household decisions to invest in education and to designing education sector
policies and programs in developing countries. First, not fully accounting for the opportunity cost
of children's time would lead to inaccurate estimates of returns to schooling. If, for example, one
were to underestimate the opportunity cost of children's time say, by accounting only for
foregone earnings and not for the value of non-market work foregone-then one would
overestimate returns to schooling. From a private perspective, this would lead one to
overestimate private incentives to invest in education. From the govemment's perspective,
overestimating economic retums to education might risk misidentifying a country's investment
priorities. Second, not fully accounting for the opportunity cost of children's time would lead one
to underestimate households' contribution to the total costs (public and private) of providing
education at various levels. This, in turn, would affect donors' and policy makers' perceptions
regarding "cost sharing" in the education sector.

This paper attempts to measure both the direct and opportunity costs of schooling at the
primary and secondary levels, using recently collected data from Tanzania. In doing so, the paper
pursues two main objectives. The first objective is to understand in greater detail how the value
of children's time contributes to the 'full" costs households bear in schooling their children. The
second objective is to highlight the implications of accounting for both direct and opportunity
costs of schooling for education sector analysis and interventions. Because households from

I Gertler and Glewwe (1989, 1992) estimate, but do not report, the value of children's work foregone when they
attend school. Mason (1994) estimates the opportunity cost of children's time for lower secondary school-aged
children in rural Java. Most econometric studies use agricultural or child wage rates to proxy the opportunity cost
of children's time (Rosenzweig and Evenson, 1977: Glewwe and Jacoby, 1992; King, 1995). In addition to child
wage rates, Rosenzweig and Evenson use measures of agricultural productivity and land size to capture other
factors that influence the value of children's contribution to the household.
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different income groups may face different costs of sending their children to school, schooling
costs are disaggregated by expenditure quintile to the extent the data permit. Moreover, since the
costs of educating boys and girls are likely to differ, special emphasis is placed on the gender
dimensions of schooling costs.

To pursue its objectives, the paper is organized as follows. The next section presents
estimates of the direct costs households face for primary and secondary schooling. These direct
cost profiles are constructed using data from Tanzania's 1993/94 Human Resource Development
Survey (HRDS). Then estimates of the opportunity cost of children's time at the primary and
secondary level are presented in the third section. These estimates are developed using detailed
information on children's time use from the HRDS and Tanzania's 1994 Focused Area Study
Technique (FAST) survey as well as data on wages from the 1990/91 Labor Force Survey (LFS).
The fourth section highlights the contribution opportunity costs make to the full private costs of
primary and secondary education. The fifth section then presents the results of simulations that
demonstrate how accounting for the full costs of schooling affects estimates of private and social
returns to education. The paper concludes by highlighting the implications of the findings for
education sector analysis and interventions.

The Direct Costs of Schooling

In 1993, households in Tanzania spent about Tsh 320 per month on primary education, on
average.2 Of this amount, households spent roughly half on uniforms, 25 percent on fees and
contributions, 20 percent on books and supplies, and remaining 5 percent on miscellaneous costs,
including transportation. Total amounts spent per student varied considerably across regions and
expenditure quintiles. For example, while the poorest rural households spent under Tsh 167 per
month, the wealthiest households in Dar es Salaam spent nearly Tsh 1,720, over ten times as
much (Table 1).

Per student expenditures are significantly higher for secondary schooling. On average,
households pay nearly 11 times more per student for secondary than for primary school (Table 2).
Moreover, at the secondary level, fees and contributions together with transportation and

boarding costs make up the bulk of the direct costs. For example, fees and contributions
comprise 36 percent and transportation and boarding comprise 28 percent of direct costs at the
secondary level. This compares with 16 percent for uniforms, 13 percent for books and school
supplies, and about 7 percent for miscellaneous costs. Figures on average per student
expenditures at the secondary level conceal important differences in the costs of private and public
education, however. On average, per student expenditure on private secondary schools is about
63 percent higher than on government schools (Table 2). As in the case of primary schools, the
per student direct costs of secondary schooling vary considerably across regions and across the
expenditure distribution-although the variation is less pronounced than at the primary level. The
variation is muted in part because children do not necessarily attend secondary schools associated
with their region of origin. If they are selected (on the basis of a qualifying exam) to attend a
government school, the school they attend may bear little relationship to their home region.

2 This is approximately US $0.70 per month at an exchange rate of roughly Tsh 455 per US dollar in the second
half of 1993.
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Table 1: Average Household Expenditure per Student Enrolled in Primary Schools,
1993, by Location (Tsh per month)

Lowest Quintile Top Quintile Average
Dar es Salaam 555 1,719 831
Other Urban 244 896 455
Rural 166 454 246
All Tanzania 167 682 320

Source: HRDS, 1993

In general, the poor spend less for education per student than do the wealthy, at both the
primary and secondary levels (Table 1; Table 2; Figure 1). At the same time, sending one child to
school costs poor households more as a proportion of their per capita income than it does wealthy
households (Figure 2).3 This pattern is particularly striking at the secondary level. Sending a
child to secondary school costs the average household in the wealthiest quintile 21 percent of their
total per capita expenditure, whereas sending a child to school costs the average household in the
poorest quintile, 81 percent of their total per capita expenditure. Because the poor pay direct
costs for secondary schooling that are so high relative to their income, they may find it difficult to
afford unless they are able to borrow from outside sources.4

The direct costs of schooling may well differ by gender. This could result, for example, of
higher transportation costs in societies where it is inappropriate for women to walk extended
distances or where parents are reluctant to send girls to school without proper attire. Evidence
from Morocco, for example, found the direct cost of schooling higher for girls than for boys
(Khandker, Lavy and Filmer, 1994). This appears to be the case at the primary level, but not
secondary level in Tanzania (Figure 3). At the primary level, average per student expenditures on
girls' schooling is about 14% higher than for boys', although the absolute differences are small.

3 This observation is consistent with patterns found in Indonesia (World Bank, 1993; Mason, 1994) and Vietnam
(World Bank, 1995b), countries where similar analyses have been carried out.
4 A recent World Bank report (1995a) questioned the extent to which the expenditures households pay for
education translate into education quality. For example, although direct costs for private secondary schools are
higher than for governuent secondary schools, quality remains higher in government schools. However, to the
extent that higher expenditures on education translate into higher quality education for any given type of school,
poor children would obtain lower quality education than wealthy children. Under such circumstances, the poor
would be paying a higher proportion of their per capita incomes (per student) for lower quality education.



4

Table 2: Average Household Expenditure per Student Enrolled in Secondary Schools,
1993, Government, Private, and Both, by Location (Tsh per month)

Lowest Quintile Top Quintile Average

All Schools
Dar es Salaam 2,227 7,285 4,110
Odher Urban 2,202 4,850 3,530
Rural 2,802 3,730 3,359
All Tanzania 2,420 4,474 3,490

Government Schools
Only

Dar es Salaam 1,626 5,928 3,865
Other Urban 2,535 3,308 2,358
Rural 1,544 2,565 2,513
All Tanzania 1,497 3,252 2,547

Private Schools Only
Dar es Salaam 2,880 8,783 4,492
Other Urban 2,531 5,899 4,345
Rural 3,886 4,390 3,906
All Tanzania 3,350 5,299 4,141

Source: HRDS, 1993

At the secondary level, however, boys' schooling appears to cost parents more than girls'. This
results largely from higher fees and uniform costs paid for boys than for girls. Although the
HRDS data do not provide sufficient information to understand unambiguously why these
differences might arise, there are at least two reasons why this might be the case. First, the HRDS
data suggest that the direct costs of upper secondary schooling are higher than those at the lower
secondary level. Since female enrollment rates in Forms V and VI are much lower than for boys,
this finding may reflect a positive correlation between grade levels and school fees.5 Second, if
boys are systematically sent to better schools than girls and this quality difference is reflected in
fee structures, then this could account for the gender differences observed in secondary school
direct costs.6

5 Because the number of observations available for calculating the direct costs in Forms V and VI is very small,
the apparent association between secondary school level and direct costs should be viewed with some caution.
6 These differences do not, however, seem to arise from the gender distribution of enrollments between private and
public or day and boarding schools. The HRDS data indicate that the distribution of students across types of
schools is quite similar for girls and boys.
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Figure 1: Average Monthly Direct Expenditure Per Student, by Quintile,
All Tanzania, 1993
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Figure 3: Average Primary and Secondary Direct Costs in Tanzania, 1993,
by Gender
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The Opportunity Cost of Children's Time

The opportunity cost of children's time also makes up an important component of the
costs households must bear when they send their children to school. The opportunity cost of a
child's time represent the value of foregone earnings or household work associated with a child's
going to school, including classroom time, homework and travel to and from school. Recent
evidence from Indonesia suggests that the opportunity cost of attending lower secondary school
can be as much as twice the direct costs of schooling for low-income households in rural Java
(Mason, 1994).

Understanding the opportunity cost of children's time first requires some understanding of
how children spend their time. Using data from the HRDS time use module and FAST data set,

time use profiles were developed for boys and girls in 5 different age cohorts between the ages of
7 and 21. Four categories of information were calculated: 1) average hours worked per week in
labor force plus household work7 by children not attending school; 2) average hours worked per
week in labor force plus household work by children attending school; 3) average hours spent in
school plus on school work by children attending school; and 4) average hours of work foregone
by children attending school. This final category was calculated as the difference between the
average hours worked by children not attending school and those attending school. Averages

7 Labor force work is defined here to include helping with fann work as well as working for money. Household
work is defined to include taking care of younger children, doing household chores, or fetching water.
Calculations are based on a 5-day school week.
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were calculated for all Tanzania, since small sample sizes in the time use modules made
interpreting regionally disaggregated data difficult.

While the HRDS and FAST data provide somewhat different estimates of the exact hours
worked or in school, the trends they show are quite similar (Table 3). Not surprisingly, as
children get older, those who attend school tend to spend more time in school and on school
work; those who do not attend school spend more time working. This trend does not differ by
gender of the child. Children who attend school also carry out labor force and household work.
In fact, although there is no clear increasing trend in hours worked by school children until they
reach 19 to 21 years of age, it is clear that children attending school spend more time on
productive activities (and implicitly less time on leisure) than do children not attending school. In
general, children spend surprisingly long hours in productive activities of one sort or another. For
secondary school aged children in particular, total hours engaged in productive activities may well
rival those of adults."

Children's time use does have an important gender dimension to it. Girls spend more
hours engaged in productive activities (and less time in leisure) than boys. This is true regardless
of children's age or whether or not they attend school. In addition, while school-going girls
continue to work longer hours than school-going boys, they also forego a greater number of
hours worked than boys by attending school. In other words, households lose a greater number
of hours worked when they send girls to school than when they send boys.

What does this information imply for the opportunity cost of children's time? This
depends in part on how one values children's time, particularly time spent on unpaid or household
work. Valuing unpaid work can be difficult as, in many cases, there is no direct market substitute
to serve as a benchmark for calculating its value. Tzannatos (1995) outlines four main wage-
based methods of assessing the value of unpaid work that is used in the literature. In the first
method, time in household production is assigned the value of the wages of substitute workers
who could be hired in the open market to perform the activities currently being undertaken by
household members for no pay. In the second method, time in household production is assigned
the value of the wages of workers performing, in market enterprises, functions equivalent to the
specified household activities. In the third method, time in household production is assigned the
value of earnings foregone in the market of those members who, instead of working, spend time
on household activities. In the fourth method, time in household production is simply assigned
the value of the average wage for market workers, differentiated by gender, age and education, or
the market wages of workers with qualifications similar to those required for performing
household tasks. An alternative to wage-based methods in valuing unpaid household work, also
cited by Tzannatos (1995), are output-based methods of valuation, where the market value of
output produced in the home is used to impute the value of time used to produce it.

8 For example, the LFS data indicate that average amount of time worked on labor force activities for economically
active adults, aged 22 to 54, is 35 hours per week (41 hours per week for males and 30 hours per week for females).
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Table 3: Children's Weekly Time Use in Tanzania, by Gender and Age Cohort, 1993

Males Females
Age Hours Hours Hours Hours Hours Hours Hours Hours

Worked, Worked, in Work Worked, Worked, in Work
Children Children School Foregone Children Children School Foregone

not in in School or on by School not in in School or on by School
School School Children. School School Children

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

(1)42) (5)46)

Average Hours Per Worked per week,
Based on HRDS Timelog Data

7-9 24.0 5.9 38.4 18.1 31.5 12.3 35.8 19.2
10-12 32.9 9.7 39.3 23.2 36.6 10.0 42.5 26.6
13-15 33.8 8.5 47.3 25.3 48.6 11.8 47.9 36.8
16-18 45.5 9.3 49.7 36.3 47.5 10.2 48.6 37.3
19-21 36.1 13.6 39.6 22.4 50.5 31.0 21.2 19.5

Average Hours Per Worked per week,
Based on FAST Survey Data

7-9 21.3 12.4 27.2 8.9 35.2 21.1 24.7 14.1
10-12 34.3 17.0 30.1 17.3 49.0 17.4 31.8 31.6
13-15 36.8 12.1 39.3 24.7 54.0 17.5 40.1 36.5
16-18 34.8 8.7 41.0 26.1 56.6 20.9 40.6 35.7
19-21 46.4 10.0 43.8 36.4 54.6 n/a n/a n/a

In this paper, the opportunity cost of children's time is measured in two ways, with the
valuation of children's time guided both by data constraints and conceptual issues. In both cases,
the 'bpportunity hours" of children's time is valued as the hours of work foregone per week due
to school and school work. Then these opportunity hours are valued at the average predicted
market wage, given the age, education level and the gender of the child. In other words,
opportunity hours are valued according to the fourth method described above.9 Using predicted
market wages that are gender specific leads to valuation of girls' time that is much below that of
boys, even when education is controlled for. Even though girls generally have greater opportunity
hours than boys, the opportunity cost appears to be less than that for boys (Table 4, A).

Estimates of the opportunity cost of girls times using predicted market wages for females
is problematic, however. This is because, although observed market wages are lower for females
than for males, there is no evidence that girls' productivity is any lower than boys' in this context.
The structure of market wages, in addition to reflecting historical inequalities in human capital
formation between males and females, tend to reflect employers' concerns about women's
intermittency in the work force (for example, due to child bearing) and perhaps gender-based

9 Using hours of work foregone provides a lower bound of the time costs of schooling, but allows one to take
account of gender- and age-based differences in time allocation between schooling and other activities.
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labor market discrimination. As a result, girls' opportunity hours are also valued at boys'
predicted wage levels (Table 4, B). This provides estimates of the opportunity cost of children's
time that values opportunity hours for boys and girls equally. Not surprisingly, valuing girls'
opportunity hours at boys' wages leads to substantial increases in the estimated opportunity cost
of their time. Increases range from 40 percent for 19 to 21 year-olds to three-and-a-half times for
7 to 9 year olds. In all cases, except for 19 to 21 year olds, the change in the valuation of girls'
time leads to the opportunity cost of girls' time exceeding boys'-the relative magnitudes
reflecting the hours of work foregone by their households (Table 4, B).

Table 4: The Opportunity Cost of Schooling per Month in Tanzania, 1993, Valued at
Predicted Rural Wage LevelsA

HRDS Time Use FAST Time Use

Age Males Females Males Females

Girls' and boys' time valued at their predicted wage levels

7-9 552.68 156.45 271.74 114.87
10-12 1,142.99 741.80 852.31 881.24
13-15 1,377.14 1,299.86 1,344.46 1,289.27
16-18 2,600.98 1,709.15 1,870.13 1,635.86
19-21 1,779.04 1,095.02 2,890.94 n/a

Girls' and boys' time valued at boys' predicted wage levels

7-9 552.68 586.24 271.74 430.54
10-12 1,142.99 1,310.48 852.31 1,556.81
13-15 1,377.14 2,003.11 1,344.46 1,986.77
16-18 2,600.98 2,672.63 1,870.13 2,557.97
19-21 1,779.04 1,548.75 2,890.94 n/a

^ "Opportunity hours" defined as average hours of work foregone per month due to schooling (i.e., the
monthly equivalents of columns (4) and (8), Table 5).

The "Full" Private Costs of Schooling

What do these estimates of opportunity cost imply about the 'full" private costs of
schooling at the primary and secondary levels? And how does the opportunity cost of children's
time compare with the direct costs of schooling? Figure 4 presents information on the 'full"
private costs of primary and secondary schooling in Tanzania, by gender. The information here is
similar to that presented in Figure 3, except that the opportunity cost of children's time has been
included among the costs. The figure is intended to be illustrative. The estimates of opportunity
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cost represent averages for the relevant age groups and the opportunity cost of girls' time is
valued at boys' predicted wages. The dotted lines show how girls' time would be valued at girls'
predicted wages and, hence, the figure shows the range of reasonable values for the opportunity
cost of girls' time.

Figure 4: The "Full" Private Costs of Primary and Secondary Schooling in
Tanzania, 1993, by Gender
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As can be seen from the figure, at the primary school level, the value of children's work
foregone (when they attend school) swamps the direct expenditures that Tanzanian households
make, on average. The data suggest that the opportunity cost of children's time is between two-
and-a-half and three times the value of average direct expenditures on primary education in
Tanzania. At the secondary level, the value of children's time is higher in absolute terms, but
lower relative to the direct costs of secondary education. In this case, the value of children's
work foregone ranges from 50 to 80 percent (for boys and girls, respectively) of the average
direct costs secondary schooling.

Assuming that the opportunity cost of children's time is roughly similar across income
groups, then the full per-student costs borne by poor households for primary and secondary
schooling would remain lower in absolute terms than those borne by wealthy households;
however, the opportunity cost of children's time would comprise a larger share of the full costs
of schooling among the poor than the non-poor. '° The relationship between the full private costs

10 There are a number reasons why one would expect that the opportunity cost of children's time might vary across
income groups (and across regions). For example, if all children within a same age-group work sirnilar hours, one
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of schooling per student and per capita expenditure by quintile is also similar to that observed
between the per student direct costs and per capita expenditure. The ratio of per student costs to
per capita expenditure are highest at the secondary school level and among the poorest
households. The main difference when both direct and opportunity costs are considered is that
the magnitudes of the costs and, thus, these ratios are substantially higher (Figure 5; Figure 2).
For example, the combined direct and opportunity costs of secondary schooling are, on average
one-and-a-half times greater than per capita expenditure among households in the lowest
expenditure quintile. When only the direct costs are included, these costs make up just over 80
percent of per capita expenditures among these households. Among households in the wealthiest
quintile the direct and opportunity costs per student are equivalent to 30 percent of per capita
expenditure, up from about 21 percent if only the direct costs are counted. Even at the primary
level, the combined direct and opportunity costs are equal to roughly one-third of per capita
expenditure among households in the poorest quintile. Moreover, the cost burden of primary
schooling appears to become more skewed across the income distribution once opportunity costs
are accounted for (Figure 5; Figure 2). 11

Implications of Counting the "Full" Costs for Rates of Returns Calculations

Private and social rates of return to education are often calculated to help assess private
incentives to invest in schooling (i.e., household demand for education) as well as to evaluate
societal priorities for education sector investment. Several methods are used to calculate
education returns (Psacharopoulos, 1995). One commonly used approach, the 'Full computation
method," generates internal rates of return estimates using data on the costs and benefits
associated with subsequent levels of education. Private returns calculations utilize information
about private costs and benefits of education and provide information on the size of private
incentives to invest in schooling. While social returns estimates are similar to private retums
estimates, several differences in the calculation method are intended to help social returns
calculations capture economy-wide benefits of investing in education. This information is often
used to assess the relative benefits of education investments from society's point of view. Among
the computational differences: private returns estimates include only private (i.e.,individual or
household) costs associated with education, whereas social returns estimates also include
government spending on education. Also, while private returns estimates focus on benefits to
both private and public sector workers, social returns estimates focus only on earnings gains to
private sector workers, since private sector earnings are generally considered better measures of
productivity in the economy.12

would expect the opportunity cost of children's time to be higher in relatively high-productivity, high-wage
regions. At the same time, if certain types of households-ay, poorer ones-have greater demands for children's
time, then if per child productivity were similar across households and regions, the opportunity cost of children's
time would be greater in poorer households. It is impossible to assess, a priori, how differences in the demand for
and valuation of children's time would "net out" by quintile. Moreover, the available data do not support such
disaggregated estimates of opportunity cost.
II At least under the assumption that the opportunity cost of children's time is roughly equivalent across income
groups.
12 Although they are called "social" returns, the estimates do not account for positive social externalities
associated with investment in education. (For further details on this and other methodological approaches, see
Mingat and Tan, 1988; Psacharopoulos, 1995).
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Figure 5: Ratio of "Full" Costs per Student to Average Per Capita
Expenditure,

by Quintile, All Tanzania, 1993
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Two assumptions are often made in generating the age-earnings profiles necessary to
conduct rates of returns analysis. The first is that the opportunity cost for children under 10 years
old is zero; the second is that the opportunity cost of children's time (above age 10) is well-
approximated by foregone earnings (Psacharopoulos, 1995). Neither of these assumptions hold
particularly true in the Tanzania case. First, data presented earlier show that parents forgo some
value of work even when 7-9 year olds attend school (Table 4). In fact, the data indicate that in
certain cases, this value exceeds the average monthly direct costs of primary school. Second, the
FAST data indicate that between 46 percent of boys' time and 77 percent of girls' time in non-
school productive activities is dedicated to non-market activities. Thus, for both boys and girls in
Tanzania, the actual opportunity cost of their time is significantly higher than if just measured in
terms of foregone earnings.13

Late starting of primary education is chronic in Tanzania; while the official starting age for
primary school is 7 years old, the average starting is between 9 and 10. As such, the assumption
that children less than 10 have a zero opportunity cost may have little impact on rates of returns
estimates for Tanzania. In general, however, changes in the estimates of opportunity cost affect
the early part of the cost-benefit stream-the portion of the stream that is weighted most heavily

13 A third assumption is sometimes made that when a child goes to school, the household foregoes all of that
child's earnings. Such an assumption would also be inaccurate in the case of Tanzania. The data indicatc that
school-going children spend between 6 and 31 hours a week working (Table 3); roughly 37 percent of this time is
dedicated to income-generating activities.
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during discounting. Thus, a priori, increases in the estimated costs in the early years, even after
age 10, may be expected to have a relatively large impact on returns estimates.

Neither the BRDS nor the LFS surveys have sufficient data to compute reliable intemal
rates of return estimates for primary and secondary education in Tanzania. Particularly at the
secondary school level, where enrollments are extremely low, the data sets contain too few
observations to construct the necessary age-earnings profiles. Nevertheless, the data sets do
provide sufficient information to perform illustrative calculations of rates of return at primary
school level. 14 These calculations can be used to assess how sensitive rates of retums calculations
are to different assumptions about the full private costs of schooling.

Table 5 presents private social rates of retums calculations for primary education for males
and females together as well as separately by gender. For both the private and social returns
calculations, the table compares rates of return estimates obtained under two different
assumptions: first, that the opportunity cost of children's time equals only the value of foregone
earnings; and second, that the opportunity cost equals the value of foregone eamings plus the
value of household (i.e., non-market) work foregone. Because of late starting, the calculations
presented in Table 5 use age-eamings profiles for individuals aged 10 to 55. Although not
reported here, retums were also calculated for age-earnings profiles starting at age 9. The
findings reported in Table 5 are robust to this change.

While the estimates presented in Table 5 are intended to be illustrative, the results are
quite striking. First, both private and social retums estimates decline considerably when the value
of non-market work is included as part of the cost of education. On average, estimates of private
retums are 42.5 percent lower when the full opportunity cost-not just foregone earnings-are
incorporated in the calculations. The declines in the social returns calculations, while smaller, are
nonetheless substantial. On average social returns calculations are 23.4 percent lower when the
value of both foregone earnings and foregone non-market work are accounted for. Second,
including the value of non-market work in the rates of retums calculations has a greater impact of
the estimates of retums to girls' education than to boys education. This is not particularly
surprising, since girls spend significantly more time than boys carrying out non-market work. In
the case of the private retums, including the value of non-market work induces a 45.2 percent
decline in estimated retums to primary education, but only a 33.8 percent decline in estimated
retums to boys' schooling. The social returns to girls primary schooling drop 24.5 percent when
the value of non-market work is included in the computation, whereas for boys, the drop is only
17.5 percent.15

14 Even at the primary level, there were a number of data cells with only a few or no observations. To address
this, the requisite age-earnings profiles were generated by regressing wage earnings against age and age squared,
separately for those with no education and with primary education. This allowed smooth age-earnings profiles to
be developed for both categories of earners. The rates of returns estimates should be viewed purely as indicative
and not considered as precise point estimates.
15 The different level of impacts on the private and social returns are due to considerably different cost-benefit
streams generated in the two sets of calculations. These differences include not only the incorporation of
government expenditures but also the exclusion of public sector employees in the social returns estimates.
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Table 5: Illustrative Rates of Returns Calculations for Primary Education in Tanzania:
Calculated Under Different Assumptions About Opportunity Cost(%

Males and Females
Together Males Only Females Only

Private Returns

Includes Foregone 22.6 23,4 21.9
Earnings Only

Includes Foregone
Earnings, plus 13.0 15.5 12.0
Value of Non-
Market Work

Social Returns

Includes Foregone 13.7% 12.6% 15.9%
Earnings Only

Includes Foregone
Eamings, plus 10.5% 10.4% 12.0%
Value of Non-
Market Work

Thus, at least in the case of Tanzania, estimates of rates of returns to education are
extremely sensitive to one's assumptions about the full private costs of schooling. Although the
data do not facilitate analysis of how relative rates of return would change across levels of
schooling, the foregoing analysis raises important questions in this regard. For example, standard
rates of returns analyses suggest that social returns to primary education are higher than to
secondary or tertiary education (Psacharopoulos, 1994). However, might counting the
opportunity cost of children's time for children below the age of 10 lead to a change in the
relative magnitude of estimated social returns to primary, secondary, and tertiary education? Or
would the impact of counting the full private costs of schooling in the early years be more than
offset by adjustments in the full opportunity cost of children's time in later years? The answers to
these questions are not clear, a priori, and as a result, further empirical analysis on these issues is
warranted. If, for example, including the full private costs of schooling in rates of returns
calculations were to create a rank reversal the size of estimated social returns to primary,
secondary, and tertiary education, this would have important implications for investment policy
within the education sector.

Conclusions

This paper has focused on estimating both the direct and opportunity costs of primary and
secondary schooling in Tanzania and on the implications of overlooking opportunity costs when
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carrying out economic analysis or considering projects for the education sector. While it is widely
understood that the opportunity cost of children's time is important to households in the context
of education, the analysis of data from Tanzania has provided an indication of just how important.

At the primary level, where the direct costs of schooling are highly subsidized in Tanzania,
the opportunity cost of children's time is from two-and-a-half to three times greater than the value
of direct expenditures on education, on average, accounting for as much as 75 percent of the
costs households face when they send a child to school. At the secondary level, the direct costs
households face are significantly higher than at the primary level; but so is the opportunity cost of
children's time. At this level, the value of children's work foregone still makes up from 50 to 80
percent of the average direct costs of secondary schooling, depending on whether the student is a
male or female. Thus, on average, the opportunity cost of children's time makes up between 33
and 44 percent of the full costs of secondary schooling.

Counting both the direct and opportunity costs of schooling can have important
implications for policy makers' understanding of cost-sharing in the education sector. If, for
example, policy makers consider only the direct costs of education, they will not only
underestimate the full costs households face when educating their children, but also households'
contribution to the total costs (public and private) of providing education. Considering only the
direct cost components may be particularly problematic from the perspective of poorer
households. The data from Tanzania suggest that opportunity costs may comprise a relatively
larger share of the full costs of education faced by poor households. Moreover, the data shows
unambiguously that poorer households bear higher costs of schooling relative to their total per
capita expenditures. Accounting for both the direct and indirect costs is, therefore, crucial to
understanding the full implications of cost sharing arrangements in education sector projects or
programs.

Failing to account fully for the opportunity cost of schooling or assuming that opportunity
cost is well approximated by foregone earnings can lead to overestimating the incentives for
households to invest in children's schooling. In addition, from the perspective of society at large,
generating inaccurate estimates of returns to schooling may risk misidentifying government
investment priorities. Equating the opportunity cost of children's time with foregone earning is
particularly problematic in a country like Tanzania where over 45 percent of boys' time and more
than 75 percent of girls' time on non-school productive activities is dedicated to household (i.e.,
non-market) work. Simulation analysis indicates that estimates of returns to education are very
sensitive to whether one adopts the standard assumption that the opportunity cost of children's
time is equivalent to foregone earnings or a broader definition that includes the value of non-
market work. For example, estimates of average private returns to schooling decline by over 42
percent if opportunity cost is defined to include the value of non-market work as well as foregone
earnings; estimates of social returns decline by over 23 percent when the full opportunity cost is
accounted for. This issue has an important gender dimension. Since girls tend to spend a higher
percentage of their time in non-market activities than boys', returns estimates for girls' schooling
drop significantly more than for boys when the value of both market and non-market activities is
included.
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The Tanzania data do not facilitate analysis of how estimates of the relative rates of
retums to pnmary, secondary, and tertiary education might change if the opportunity cost of
children's time were fully accounted for (including the value of foregone work for children under
age 10.). However, the fact that estimated rates of return are so sensitive to changes in ones
assumptions about opportunity cost, raises questions about how robust the ordinal ranking of
standard estimates are in this regard. Such questions are not easily answered through a priori
reasoning. However, if including the full costs of schooling in rates of returns calculations were
to result in rank reversal of social rates of returns across different levels of schooling, this would
have important implications for investment policy with the education sector. Further empirical
investigation along these lines is clearly warranted.



17

References

Gertler, Paul, and Paul Glewwe. 1989. 'The Willingness to Pay for Education in Developing
Countries: Evidence from Rural Peru." Living Standards Measurement Study Working
Paper No. 54. Washington: World Bank.

- 1992. 'The Willingness to Pay for Education for Daughters in Contrast to Sons: Evidence
from Rural Peru," The World Bank Economic Review. 6(1): 171-188.

Glewwe, Paul and Hanan Jacoby. 1992. 'Student Achievement and Schooling Choice in Low
Income Countries: The Case of Ghana." Living Standards Measurement Study Working
Paper No. 91. Washington: World Bank.

Khandker, Shahidur R., Victor Lavy and Deon Filmer. 1994. 'Schooling and Cognitive
Achievements of Children in Morocco: Can the Government Improve Outcomes?"
World BankDiscussion Paper No. 264. Washington: World Bank.

King, Elizabeth M. 1995. 'Does the Price of Schooling Matter? Fees, Opportunity Costs, and
Enrollment in Indonesia," Poverty and Human Resource Division, Policy Research
Department. Washington: World Bank. mimeo

Mason, Andrew D. 1994. 'Schooling Decisions, Basic Education, and the Poor in Rural Java."
Doctoral Dissertation. Food Research Institute, Stanford University: Stanford.

Mason, Andrew D. and Shahidur R. Khandker. 1996. 'Household Schooling Decisions in
Tanzania," Poverty and Social Policy Department. Washington: World Bank.

Mingat, Alain and Jee-Peng Tan. 1988. Analytical Tools for Sector Work in Education.
Baltimore: Johns Hopkins University Press.

Psacharopoulos, George. 1994. 'Returns to Investment in Education: A Global Update,"
World Development. 22(9): 1325-1343.

- 1995. 'The Profitability of Investment in Education: Concepts and Methods," HCO
Working Papers, Human Capital Development and Operations Policy, Washington:
World Bank.

Rosenzweig, Mark R., and Robert Evenson. 1977. "Fertility, Schooling and Economic
Contribution of Children in Rural India: An Econometric Analysis." Econometrica. 45
(5): 1065-1079.

Tzannatos, Zafiris. 1995. 'Economic Growth and Gender Equity in the Labor Market." Draft.
Poverty and Social Policy Department. Washington: World Bank. mimeo



18

World Bank. 1993. 'Indonesia: Public Expenditures, Prices and the Poor," Indonesia Resident
Mission, Country Department III. East Asia and Pacific Region. Jakarta.

- 1995a. "Tanzania: Social Sector Review," Washington: World Bank.

- 1995b. 'Viet Nam: Poverty Assessment and Strategy." Country Operations Division,
Country Department I. East Asia and Pacific Region. Washington: World Bank.





Human Capital Development Working Paper Series

Contact for
Title Author Date paper

HROWP41 Labor Market Insurance and Deepak Lal October 1994 M. Espinosa
Social Safety Nets 37599

HROWP42 Institutional Development in Alberto de Capitani October 1994 S. Howard
Third World Countries: The Douglass C. North 30877
Role of the World Bank

HROWP43 Public and Private Secondary Marlaine E. Lockheed November 1994 M. Verbeeck
Schools in Developing Emmanuel Jimenez 34821
Countries

HROWP44 Integrated Approaches to T. Paul Schultz November 1994 M. Espinosa
Human Resource Development 37599

HROWP45 The Costs of Discrimination in Harry Anthony Patrinos November 1994 I. Conachy
Latin America 33669

HROWP46 Physician Behavioral Nguyen X. Nguyen December 1994 M. Espinosa
Response to Price Control 37599

HROWP47 Evaluation of Integrated T. Paul Schultz January 1995 M. Espinosa
Human Resource Programs 37599

HROWP48 Cost-Effectiveness and Health Philip Musgrove January 1995 0. Shoffner
Sector Reform 37023

HROWP49 Egypt: Recent Changes in Susan H. Cochrane February 1995 0. Shoffner
Population Growth Ernest E. Massiah 37023

HROWP50 Literacy and Primary Kowsar P. Chowdhury February 1995 M. Espinosa
Education 37599

HROWP51 Incentives and Provider Howard Barnum March 1995 0. Shoffner
Payment Methods Joseph Kutzin 37023

Helen Saxenian

HROWP52 Human Capital and Poverty Gary S. Becker March 1995 M. Espinosa
Alleviation 37599

HROWP53 Technology, Development, and Carl Dahlman April 1995 M. Espinosa
the Role of the World Bank 37599

HROWP54 International Migration: Sharon Stanton Russell May 1995 0. Shoffner
Implications for the World 37023
Bank

HROWP55 Swimming Against the Tide: Nancy Birdsall May 1995 A. Colbert
Strategies for Improving Equity Robert Hecht 34479
in Health

HROWP56 Child Labor: Issues, Causes Faraaz Siddiqi June 1995 I Conachy
and Interventions Harry Anthony Patrinos 33669

HCOWP57 A Successful Approach to Roberto Gonzales July 1995 K. Schrader
Partcipation: The World Bank's Cofino 82736
Relationship with South Africa

HCOWP58 Protecting the Poor During K. Subbarao July 1995 K. Labrie
Adjustment and Transitions Jeanine Braithwaite 31001

Jyotsna Jalan



Human Capital Development Working Paper Series
Contact for

Title Author Date paper

HCOWP59 Mismatch of Need, Demand Philip Musgrove August 1995 Y. Attkins
and Supply of Services: 35558
Picturing Different Ways
Health Systems can go Wrong

HCOWP60 An Incomplete Educational Armando Montenegro August 1995 M. Bennet
Reform: The Case of 80086
Colombia

HCOWP61 Education with and with out the Edwin G. West September, 1995 M. Espinosa
State. 37599

HCOWP62 Interactive Technology and Michael Crawford October 1995 P. Warrick
Electronic Networks in Higher Thomas Eisemon 34181
Education and Research: Lauritz Holm-Nielsen
Issues & Innovations

HCOWP63 The Profitability of Investment George Psacharopoulos December 1995 M. Espinosa
in Education: Concepts and 37599
Methods

HCDWP64 Education Vouchers in Practice Edwin G. West February 1996 M. Espinosa
and Principle: A World Survey 37599

HCDWP65 Is There a Case for Antonio Zabalza March 1996 M. Espinosa
Government Intervention in 37599
Training?

HCDWP66 Voucher Program for Alberto Calder6n Z. May 1996 M. Espinosa
Secondary Schools: The 37599
Colombian Experience

HCDWP67 NGO-World Bank Toshiko Hino June 1996 A. Thomas
Partnerships: A Tale of Two 31151
Projects

HCDWP68 The Disability-Adjusted Life Nuria Homedes July 1996 L. Arias
Year (DALY): Definition, 35743
Measurement and Potential
Use

HCDWP69 Equitable Allocation of Ceilings Philip Musgrove August 1996 Y. Attkins
on Public Investment: A 35558
General Formula and a
Brazilian example in the Health
Sector

HCDWP70 The Economics of Language: Barry Chiswick September 1996 I Conachy
The Roles of Education and 33669
Labor Market Outcomes

HCDWP71 Agricultural Growth and Rashid Faruqee September 1996 C. Anbiah
Poverty in Pakistan Kevin Carey 81275

HCDWP72 Measuring the Opportunity Andrew D. Mason September 1996 D. Ballantyne
Cost of Children's Time in a Shahidur R. Khandker 87198
Developing Country:
Implications for Education
Sector Analysis and
Interventions


