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Chapter 1 

Introduction 
1.1 Introduction 

This book is an analysis of the formal-below-tertiary education system of Sri Lanka. 
University and other higher educational institutes, technical colleges and informal and 
non-formal education are beyond the scope of the present book. In other words, it deals 
with the education obtained in school. More specifically, the theme is education at public 
schools. This book concentrates on several aspects of the school education in Sri Lanka. 
The analysis concentrates upon the role of family and individual characteristics 
determining the school choice, enrolment decision and the length of schooling. The 
education production function and the effect of school quality on individual and school 
performance are the other issues explored in the remaining chapters. 

In fact, this is the substance of the current state of the literature on the economics of 
education. Therefore, although this book is a contribution to the literature on school 
education in Sri Lanka, it can also be considered as an application of the major theoretical 
ideas of the economics of education to Sri Lanka. 

1.2 An Overview: The Education System & Historical 
Evolution 

1.2.1 The System 

The formal education system of Sri Lanka is divided into two levels of general and higher 
education. The general education refers to the school level education and is of 13 years 
duration. In Sri Lanka the school going age begins at age 5; the population between 5 and 
18 years is considered to be the school going age population. The higher education system 
mainly refers to the University education. The duration of higher education depends on the 
type of programme that students follow. 

The general education system is again divided into three levels: primary (up to grade 5), 
secondary (from grades 6 to 11) and the collegiate levels (grades 12 and 13). At the end of 
each level there is a public examination. At the end of the primary level, there is the 
Scholarship exam, which appears to be one of the most important factors determining 
whether a particular child receives a place in a well-facilitated popular school. As will 

Throughout the book we refer to "he" instead of "he or she" when the gender is unspecified. Therefore, 
unless gender is specifically stated, all arguments and expressions referring to "he" are equally applicable for 
both genders. This is only for the sake of convenience. 
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soon be elaborated, due to the fact that the distribution of the quality and facilities of 
education are highly dispersed among schools, there is huge competition at the scholarship 
exam level. Only less than 20 percent of the candidates in this examination are qualified 
for scholarships. The result of this exam is not considered as a qualification for anything 
else, therefore from a credentialist's point of view, the effort and expenditure borne by the 
majority of parents and also by schools in terms of allocating special classes etc., are lost1. 
The secondary level education proceeds from grade 6. At the end of secondary school, 
there is another exam called the General Certificate in Education (Ordinary Level) or 
GCE (OL). This is also called the Secondary School Certificate (SSC). In this examination 
students are required to select eight subjects and are considered as passed if the candidate 
passes at least five subjects. The passing mark for each subject is 40 percent2. Then, based 
on the results of the GCE (OL), students can select one of the specialisations at the 
collegiate level. At this level students have to choose four subjects3. There are three 
streams and within each there are a number of options. The three streams are Arts, 
Commerce and Science. All social science subjects, fine-arts and languages are classified 
under the Arts stream. The Commerce stream consists of Commerce, Management, 
Applied Statistics and Economics. In the Science stream the two options are Physical 
science and Biology, where both differ only in two subjects. Chemistry, Physics, Zoology 
and Biology are offered in the Biology option and Pure and Applied Mathematics, plus the 
first two subjects in the Biology option are offered under the Physical science option. 
Students are also allowed to choose subjects offered under different subject streams. For 
example, one can follow two subjects from the Arts stream and two Math courses offered 
in the Science stream. 

At the end of the collegiate level, at grade 13, there is an examination which is called the 
General Certificate in Education (Advanced Level) (GCE AL) or, the High School 
Certificate (HSC). This is the conclusion of the general education and students are selected 
for universities based upon the results of this examination. 

All public schools in the country are divided into four administrative categories: 1AB 
schools, 1C schools, type 2 schools and type 3 schools. This classification is based on the 
educational opportunities available in schools. 1AB schools have the GCE (AL) science 
stream. Schools with GCE (AL) Arts and Commerce streams are classified into the 1C 

However, from a Human Capital point of view, this is not a loss at all. For example, presumably, 
preparation for such a competitive examination will train pupils to work under any strenuous conditions. 
2 This is only the minimum requirement to issue a certificate indicating that the particular candidate has 
passed the exam. Candidates can use this certificate in the job market. Apart from that, the GCE(OL) exam is 
also considered as the qualifying examination for Collegiate Level education. In order to continue education 
at collegiate level, students are required to pass six subjects with at least 3 credit passes, i.e., with a greater 
than 55 percent grade average. 
3 A very recent proposal suggests changing this system entirely. According to that proposal, there will be 
only three subjects from each stream. The fourth subject is replaced by an aptitude test [See National 
Education Commission (1997)]. 
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category. Schools having classes up to year 11 are type 2 schools, and all other schools are 
classified as type 3 schools. 

In 1996 there were 10,936 schools in the country, out of which 10,312 are public schools. 
There were 4,265,076 students enrolled in full-time education. Nearly 300,000 pupils enter 
the system annually. 

The higher education system of Sri Lanka consists of various institutions. Currently, there 
are 12 Universities, one Open University, a number of Affiliated University Colleges, the 
Law College and a number of technical colleges. However, the social demand is very high 
for placements in national universities. In these 12 universities, there were 32,800 students 
enrolled in 1996. Due to the limited facilities, nearly 10,000 new students are 
accommodated in each academic year. Some universities offer external degree 
programmes, but classes and library facilities are not provided for the external students. 
The Open University is now becoming popular and the affiliated university colleges are 
still at a very beginning level. All those who failed to enter national universities and are 
seeking further education could enter either of these institutions or follow external degree 
programmes conducted by the national universities. The Law College conducts its own 
entrance examination and technical colleges are also offering various programmes. In 1990 
there were 30 technical or vocational institutes run by the government and a total of 
18,572 students were enrolled on a full-time and part- time basis. These institutes offer 75 
different courses of 12 weeks to 4 years in length. Pupils qualified in the GCE (AL) can 
also follow Charted Accountancy and CIMA. These are international exams and the 
responsibility is held by their local authorities4. 

One of the notable features in this system is that there is no proper link between general 
education and the vocational training or technical colleges. The main stream is general 
education directed towards a university education. There is no possibility for a student to 
go back and forth between general and technical education. 

1.2.2 Historical Evolution 

Free education from kindergarten to university education, a pearl of great price, as the 
proponents of this policy once called it, is one of the great events of which Sri Lankans are 
proud. This luxury became a heritage of Sri Lankans in 1945 with the implementation of 
recommendations by the special committee on education reforms. This committee was led 
by C.W.W. Kannangara, who is considered by many Sri Lankans to be the father of free 
education, hence the committee is now called the Kannangara committee. 

This committee was appointed to propose recommendations for a national education 
policy. Particularly, the objective of this national education policy was to eliminate the 

4 There are several other options too. For example, Nurses training, Assistant Medical Practitioners (AMP), 
and Teacher training colleges. 
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social and family background effect on education decisions. For example, in one of the 
sessional papers of the special committee it is stated that 

... the individual must be helped to achieve the highest degree of physical, mental and 
moral development of which he is capable, irrespective of his wealth or social status5. 

In this early period, education was provided by two types of schools: fee-levying schools 
run by Christian denominational bodies and vernacular schools. In the former type of 
schools, English was the language of instruction; the education offered by these schools 
was based on western education traditions. In vernacular schools education was free and 
based entirely on the indigenous values. All government employment opportunities and 
opportunities for higher education were open only to the students from the fee-levying 
schools. The only economically gainful employment for a vernacular educated pupil was 
to become a schoolmaster in a vernacular school [De Silva in Century Volume (1969)]. 
Jayasuriya [in Century Volume (1969)] reports the following statistical evidence. In 1931 
there were 4,023 schools in the country. From that number only 7 percent (271) of the 
schools were fee-levying English schools. Out of the total estimated school-going 
population (553,701) only 11 percent (62,706) of the students were in fee-levying schools. 
However, out of the total government expenditure on education (Rs. 16.23 million), nearly 
38 percent (Rs. 6.17 million) was spent on them. Per-child expenditure on education in 
fee-levying schools was nearly Rs.100, whereas the same for vernacular schools was 
nearly Rs.20. In fact, this is an underestimation of the per-child expenses in fee-levying 
schools, because this amount of government expenditure is in addition to the tuition fees 
charged by the school. The Kannangara committee was appointed to find a solution to this 
social irregularity. 

The Kannangara committee developed several recommendations. Among them, the free 
education and the recommendations regarding the language of instruction became very 
popular. They further recommended that education be provided in vernacular languages at 
the primary level. The language of instruction for the post-primary level is English or else 
it must be bilingual. In 1954 the language policy was further changed; a new bill was 
passed in the parliament making it compulsory to teach in vernacular languages at all 
levels. 

The pearl of great price — the free education from kindergarten to university level - is the 
most popular policy recommendation of the Kannangara committee. The committee's first 
proposal was to provide free education up to grade eight and it was later expanded to 
university education. Proponents of this policy argued that this is an a priori requirement 
for the proper implementation of the national education policy and for social justice. 
Moreover, this is also related to some positive externalities. For example, the expansion of 
education helps to develop democratic values within a society. 

' Sessional paper XXIV, 1943, p. 10. As quoted in Alvapillai in Century Volume (1969), p. 615. 
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However, this proposal has not been without criticism. Early critiques show that this 
recommendation is not based on a thorough examination of its impacts on the economy 
and the government budgetary conditions. One of the opponents of this policy claimed that 

.. .this pearl of great price was dropped like a red brick on to the heads of the Members 
of the Special Committee at the 88th meeting of the 90 meetings. 

...after this pearl of great price was thrown in, it seems to have acted, not like a pearl, 
but like an apple of discord.. 6 

The effect of this policy on the educational attainments of Sri Lankans is large. In 1901 for 
example, the school enrolment rate was 25 percent. Only 25 percent of the school-going 
age population were in full-time education. This rate increased to 55 percent in 1930. In 
1946 immediately after the free education was implemented, the enrolment rate increased 
to 58 percent. In 1953 the figure rose to 72 percent. Despite its enormous contribution 
towards the improvement of school attendance, an aftermath analysis reveals that the free 
education from kindergarten to university is too burdensome for the economy of Sri 
Lanka. Alvapillai (in Century Volume 1969) reports that the estimated total government 
expenditure for the implementation of this policy was approximately Rs. 20.97 million at 
constant price (the calculations at constant price are our own: price index (1952=100) for 
1953 is 101.1), the number of full-time students in this period was 0.87 million 
[Samaraweera (1991): Table 6.2, p. 74]. Approximately, Rs. 25 per-student per-year is 
required to implement this policy. However, in 1990 the total government expenditure on 
education was Rs. 824.61 million7 at constant price, and the number of students enrolled 
during this year was 4.23 million. Per-student, per-year expenditure has increased by 6 
percent per-annum8. 

The free education from kindergarten to university was also criticised for its over
production of educated people, who cannot all be absorbed into gainful economic activity 
in the country, thus yielding high unemployment rates among educated people. Indeed, 
slightly less than 40 percent of people with secondary education were unemployed in 1974 
[Samaraweera (1991): Table 7.4, p. 99]. Nearly 20 percent of people with OL or above 
were unemployed in 1995 [Sri Lanka Labour Force Survey- 1995]. 

Another critique states that the policy9 

...will not benefit the great mass of children, who already receive free education in 
Vernacular schools and who leave school before the age of 12; and, 

...will bring no additional children into the Secondary Schools except those whose 
parents can afford maintenance but not fees10. 

6 Ceylon Hanzard, June - August, 1944, pp 1211-1212, as quoted by Jayasuriya in Century Volume (1969). 
7 This number excludes the government expenditure on higher education for this year. Including the 
expenditure on higher education this amount is Rs. 9,696 million, [see Statistical Handbook-1990, University 
Grants Commission, Table 2.1 (a)]. 
8 Exponential Growth rate. 
9 Note that this point is remarkably consistent with our findings in Chapter 3 of this book. 
10 Jennings (1948) as quoted by Jayasuriya in Century Volume (1969), p. 634. 
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Nearly 90 percent of pupils in the 1940s were in vernacular schools where the education 
was already freely available. These schools were without any facilities. Classrooms were 
crowded, no classroom equipment was available, there were no libraries, no science 
laboratories and no playgrounds. The education was confined to book learning. [De Silva 
in Century Volume (1969)]. 

In order to reduce the disparity of opportunities, Kannangara initiated a programme to 
build a well-facilitated school in each electoral division. These schools were called 
central-colleges. The objective of this programme was to provide at least one school for 
each electorate with a full range of facilities. Later on, this programme was replaced by the 
Centre and Peripheral Schools programme. Pupils in peripheral schools can enter into the 
Centre-School at the collegiate level. In fact, it is a more cost-effective way of managing 
the limited resources. In addition, the government has now been nominating some schools 
as National Schools. The National Schools are directly controlled by the central 
government, all other schools are under the provincial councils. 

One further step taken by the education authorities of the country was to implement the 
scholarship programme. The history of this programme goes back far beyond the 
Kannangara reforms. The first scholarship exam was held in 1939. This scholarship 
programme offered opportunities for talented pupils from vernacular schools to study in 
English language schools at no expense. However, in 1945 with the implementation of the 
free education policy, the scholarship exam was altered such that scholarship recipients are 
now eligible to study in central schools with free accommodation in school hostels". 

As we have already noted, these subsidy programmes very soon became a huge burden to 
the economy of the country. All of the subsidy programmes were financed by the earnings 
from major export crops such as tea, rubber and coconuts. As long as world market 
conditions were favourable for these traditional cash crops, there was no problem to 
continue these welfare programmes. In fact, many economists at that time quoted Sri 
Lanka (Ceylon) as one of the most successful countries in the region12. A quotation from 
Snodgrass (1966) summarises the story: 

... fruits of past economic growth within the export economy mold were visible in 
several aspects of Ceylones life. Income per-capita was high relative to what it had been 
in the past and compared quite favourably with the South Asian regional average...And 
the educational and health system were strong and growing.13 

This golden era did not last for long, however. The baby-boom and the deterioration of the 
favourable situation in the balance of payments, which both took place in the mid-1950s, 
shook the welfare state irreparably. The malaria campaign and wide-spread general health 

Currently, the scholarship exam is held at the end of grade 5. Scholarship recipients are now eligible for 
either financial grants or they can study in a popular school depending on their scores. 

For a comprehensive review of these aspects of the country for the time period specified, see inter-alia, the 
IBRD Report (1953) and also Snodgrass (1966). 
13 Snodgrass (1966) op-cifçll. 
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care facilities reduced the death rate while the birth rate remained unchanged. The result 
was the high growth rate of the population. The annual average of the population growth 
rate from 1921 to 1931 was 1.65 percent and 1.51 percent for 1931-1946. However, the 
annual population growth rate increased to 2.8 for the period14 1946-1953. Samraweera 
(1991) shows that it took 75 years from 1871 to increase the population by four million. 
However, the next four million people were added to the population within 17 years 
beginning in 1946. This population boom necessarily increased the demand for subsidised 
public services. For example, the number of schools increased from 5,919 in 1947 to 8,636 
in 1972; the number of teachers increased from 209,645 to 2,543,300 during that period. 

In the mid-1950s the favourable terms of the trade pattern started to deteriorate. The 
volume of per-capita external assets for 1945 was US$ 57.0. This declined to US$ 30.3 in 
1955, and for 1960 the same figure was US$ 11.5 [Abeyratne (1998): Table 5.6, p. 97], 

This situation compelled the government to cut some of the subsidy programmes. The free 
rice ration was totally abolished in 1977 and large-scale privatisation schemes 
substantially reduced the public investment in many areas. The private sector is permitted 
to invest in health services and many other public utilities, but the education sector has 
remained more or less unchanged until recently. This stability in the education sector is 
mainly due to the excessively heavy pressure from interest groups that oppose any changes 
in the education system. For example, one of the slogans of the youth upheaval in the 
1990s was against the establishment of private universities, and pressure groups led mainly 
by university students are now protesting against the current proposals for education 
reforms. The education system is now characterised by many drawbacks. Irrelevance to the 
needs of a modem labour market, high dispersion of the opportunities and quality of 
educational services, and high and irregular dropouts are the most cited problems [See inter-
alia, Annual Report- 1997: Central Bank of Sri Lanka]. 

Irrelevant curricular have been recognised as a major problem even before the 1970s. For 
example, Jayaweera (1969) wrote in the Century Volume that 

... textbooks dealing with unfamiliar background, created a gulf between the curriculum 
and the environment... '5 

This statement pertains to the curriculum taught at the inception of the modern education 
system. During this era the most emphasised curriculum changes relate to the language 
policy. There was little attention given to vocational education. The problems associated 
with the language of instruction were resolved by the enactment of the vernacular language 
act. However, the need to introduce vocational education into the curriculum has not been 
satisfactorily fulfilled. One further criticism is that the education system has failed to 
change the attitudes of people with regard to the labour market prospects. As Jayaweera 

14 These figures were calculated using the enumerated population as reported in Statistical Abstract (1996): 
Table 2.1. Growth rates reported in the text are exponential growth rates. 
15 Jayaweera (1969), p. 558. 
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[in Century Volume (1969)] pointed out, this education system trains people for "...'black-
coated' and 'white-collar' professions." (p.568). Although the need for vocationalisation 
of the curriculum and attitudinal changes of pupils had been recognised from the start, it 
seems that thus far this has not been accomplished. For example, see the similarity 
between the following two comments, one made in 1953, and the other in 1992. 

The most needed reform is essentially qualitative: a shift from emphasis on memory and 
accumulation of facts to stress on reasons and the marshalling of information for 
purposeful use.16 

This is quoted from the six-year plan documented by the World Bank mission in 1953. 
Then, regarding the situation in the 1990's. 

While the country has an educated, healthy population, it does not have a requisite 
skilled labour force17. 

Inter and intra-district variation in the distribution of educational facilities is also 
highlighted as a serious problem in the general education system of Sri Lanka. The Report 
of the Presidential Commission on Youth Unrest in 1990 has stressed the fact that the 
main reason for the youth upheaval in 1990s is the disparity in educational services. In 
particular, the distribution of facilities for study in the science stream is highly dispersed. 
As reported in official statistics, nearly 30 percent of collegiate level science students are 
from the western province, and more particularly 17 percent of students in the science 
stream are only from the Colombo district. Furthermore, out of the total number of schools 
in the Western province, 40 percent of them have science labs, whereas the percentage of 
schools with science laboratories outside the Western province is only 18 percent. Nearly 
48 percent of the merit-base university selections18, 53 percent of selections to the faculty 
of dental science, and 34 percent of selections to the medical faculty in 1990/91 are only 
from the Western province. These percentages indicate that although the distribution of 
government schools, teachers, etc. would show a fairly equal distribution of facilities 
among districts, facilities for study in the science stream, which is more expensive and has 
a high social demand, are not equally available for all districts". 

The education system of Sri Lanka is also characterised by high and irregular dropout rates 
even at the beginning stages of the education system. The Presidential Task Force on 
education policy reforms in 1997, and the report of the Presidential Committee on Youth 
Unrest in the 1990s have uncovered several shocking findings on the current condition of 

16 IBRD Report (1953), p.61. 
17 Kelly (1992) (Draft), p.2. 

Due to the regional disparities in educational facilities, university selections are being made on three bases, 
as the Merit basis, District basis and the Under privileged basis. Out of the total selections, 40% is being 
made on the Merit quota, 55% is on the District quota, and the remaining 5% is on the Under privileged 
quota. 

The Presidential Task Force on Education Reform and Restructure Year of Education 1997 also recognises 
that disparities exist within districts. See Chapter 4 of this book for a detailed analysis of the inter and intra 
district variation of school facilities and efficiency. 
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the education system of Sri Lanka. One of the most striking findings of the Presidential 
Task Force is that school enrolment and even the literacy rates of the country are now in a 
declining trend. Remarkably, this was recognised by policy makers after 50 years of the 
currently practised free education policy enabling all Sri Lankans to enjoy public education 
for free from grade one to the university level. Now it is observed that nearly 3 percent of 
new entrants to the general education system in 1981 had dropped out before the end of 
grade 5 and this figure has increased to 5 percent for the school cohort 1987. Dropouts on 
or before grade 8, remain at 22 percent for the school cohorts20 1981 to 1984. Due to the 
nature of the general education system of Sri Lanka, the training of pupils only in 
academic lines means that most of the dropouts at low levels are entering the labour 
market without vocational skills21. The significance of this observation for policy makers is 
obvious and its implications on the theoretical literature are not trivial. First of all, one 
may wonder why people refuse education when it is freely available? It will also be 
interesting to know whether this refusal emerges from the entire society or from segments 
of it. 
In this book we argue that public schools in Sri Lanka are indeed different both in terms of 
resource availability and efficiency, and we give evidence for that. Pupils with 
economically and educationally affluent family backgrounds always choose better-
equipped schools. They have relatively low discount rates and a relatively high rate of 
return to education. These advantages lead them to remain in full-time education longer 
than their counterparts who have poor economic and education backgrounds. 

Most strikingly, this condition leads to the following policy implication. None of the 
general subsidy policies such as the provision of free education for everyone will be 
sufficient in reducing the education and earnings disparity. These policies may worsen 
rather than solve the problem [Blaug (1987) Chap. 16 pp. 346-356]. 

In this book we address four different, yet interrelated issues regarding the education 
system of Sri Lanka. Namely, we attempt to explore a.) the family background effect on 
school enrolment and length of education, b.) the pattern of facility distribution and 
efficiency of public schools, c.) the effect of school characteristics on educational 
performance of individuals and, d.) factors determining the choice of school. The issues 
pertaining to the irrelevance of the curriculum to labour market requirements as well as 
vocational education are not addressed in this book. 

The theoretical framework for the analyses are presented at the beginning of each chapter 
and a review of major theoretical issues in the literature of economics of education is 
presented in Chapter 2. 

Estimated by using the school enrolment data given in Educational Statistics of Sri Lanka 1992, Page 27-
28, Table 22. 

It is estimated that ouï of 1,000 pupils entering into formal education in a given school cohort, only 14 
enter the universities. As there is no track to absorb the remaining 989 (99%) into technical or vocational 
education, it seems that this system signals a sudden end to learning for the large majority of pupils. See, 
inter-alia, Wanasinghe (1991). 
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1.3. Theoretical Framework 

Becker (1967), Ben-Porath (1967), Hanushek (1986), Levin (1980), Venti and Wise 
(1982) and Gertler and Glewwe (1990) have significantly affected the development of the 
literature on the economics of education. These are the original works emphasising the 
importance of further investigation into the major themes of the economics of education. 
Nevertheless, Polacheck et.al (1978), Chizmar and McCarney (1983), Chizmar and Zak 
(1983) and (1984), Card and Krueger (1992a), (1992b) and Card (1994) have also 
contributed to the present development of the subject in various ways. And there are many 
more, too many to list. 

In general, the literature has addressed four different yet interrelated issues pertaining to 
the education sector of an economy. Namely, a.) factors determining optimal length of 
schooling [Becker (1967), Ben-Porath (1967), Card (1994)], b.) factors determining school 
efficiency and the education production function [Hanushek (1986) and Levin (1980)], c.) 
effects of school characteristics on education and labour market performance [Card and 
Krueger (1992a, 1992b) and Polacheck et.al (1974)] and d.) factors determining the choice 
of school [Venti and Wise (1982), Gertler and Glewwe (1990)]. 

1.3.1 Optimal Length of Schooling 

An elegant theoretical framework regarding the determinants of optimal length of 
education has evolved from the human capital theory of Becker (1967) and Ben-Porath 
(1967). The human capital theory argues that in a world with certainty and perfect 
foresight, rational individuals choose the optimal length of education in order to maximise 
the net-present value of the lifetime wealth. The equilibrium condition of this model 
implies the equality of marginal cost and marginal benefits for education. According to 
Becker (1967), variation in reported length of schooling may be due to the variations in 
discount rate or due to the variations in ability. If the discount rate is varying and everyone 
has the same level of ability, people with low equilibrium length of education will also 
experience a high marginal rate of return to education and the contrary is true for the 
people with longer spells of education. Becker (1967) called the former the egalitarian 
model. Provision of various educational subsidies for the group with a high cost will help 
reduce the disparity in educational attainment and increase the average length of education 
of the society. This will also resolve the problem of earnings disparity because people are 
equally capable in the egalitarian model. At the other extreme, Becker (1967) defined the 
elite model, where the variation of equilibrium length of schooling is due to the variations 
in ability. More able people experience a higher marginal rate of return to education and 
therefore the equilibrium occurs along the cost curve. This implies that people with fewer 
years of education will also experience a low marginal rate of return to education. In this 
case only specific education subsidies aiming at less capable people will reduce the 
disparity in educational attainment. However, earnings disparity may remain unchanged 
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because the less capable people will have a lower marginal rate of return to education. 
Card (1994) derives a simplified version of Becker's (1967) human capital model, where 
he specifies the marginal cost and the rate of return to education as individual-specific, and 
therefore the optimal length of schooling varies from individual to individual. This implies 
that the optimal length of schooling is a function of individual and family characteristics. 
Further details of this model are presented in Chapter 2. Analyses in Chapters 3 and 6 are 
based on this theoretical framework. 

1.3.2 Education Production Function 

An education production function assumes that the optimal learning process in school can 
be approximated by the production theory. There are inputs, an output and some 
observable technology, which converts the inputs into output. Inputs into the education 
production process are threefold: school inputs, peer group inputs and the inputs of 
individual students. Output of the education production process is multi-dimensional. For 
example, it improves the cognitive as well as the personality traits of the trainees. 
However, most of the empirical estimates of the education production function choose a 
single output as the dependent variable. For example, Polacheck et.al (1978) use exam 
scores as the school production while Card and Krueger (1992a and 1992b) use labour 
market return. However, none of these measures comprehensively captures the multi-
dimensionality of school output. Taking this into account, Chizmar and Zak (1983), (1984) 
and Chizmar and McCamey (1984) specify school production as a joint-product 
production function where more than one output is produced at the same time sharing the 
given amount of inputs. The next estimation method applied is Hotelling's canonical 
correlation [Hotelling (1936)]. Empirical estimates of education production functions have 
resulted in mixed findings. 

In this book we have estimated two different versions of the education production function 
using different data sets and different statistical techniques. Chapter 4 presents an 
empirical estimate of an education production function using a school level data set. 
Chapter 7 uses the canonical regression analysis to estimate a different version of the 
education production function. 

1.3.3 Demand for Schools 

Regardless of whether school inputs matter in determining school performance, one of the 
very important issues in this literature is that schools are different from each other. This 
lays the foundation for the literature on demand for schools. Although the available 
literature on the demand for schools is small in number, its significance for policy and 
theoretical debates is not negligible. The conventional approach for estimating the demand 
for school function is either to choose a single continuous attribute of schools as the 
dependent variable and then use an appropriate estimation technique [Venti and Wise 
(1982)], or to use discrete choice demand functions [Gertler and Glewwe (1990)]. Chapter 
7 of this book applies a different estimation procedure. In contrast to the discrete choice 



12 Chapter 1: Introduction 

demand analysis which assumes that schools can be classified into several mutually-
exclusive categories by the quality of their service, our method assumes that each school 
has its own quality index. However, the quality index is unobservable. We only observe 
the determinants of the quality index with an assumed mathematical form. Then, by using 
the canonical regression technique, we estimate the parameters of the school quality index 
and the parameters of the demand for school function simultaneously. 

1.4. A Brief Note on the Findings of this Book 

This book analyses four interrelated issues of the present education system of the country. 
We also have some remarkable observations in the sample survey, which have not been 
comprehensively analysed in the book because of time and other constraints. The 
following section briefly presents the main findings. 

We first address the issue of family background effect on schooling. In this analysis, we 
assume that schools are homogenous. We are compelled to make this assumption due to 
data limitations. The Quarterly Labour Force Survey data in 1993, which provides data for 
the analysis, does not contain information on school characteristics. We observed that 
family characteristics have an enormous effect on the schooling decision indicating that 
pupils with relatively affluent family backgrounds derive more benefits from the free 
education policy. In general, ethnic Sinhalees, Urban residents and children from rich and 
educated family backgrounds derive more benefits from the free education policy. 

The empirical validity of the assumption that schools are homogenous is addressed next. 
The empirical results of this section do not support the assumption. Public schools in Sri 
Lanka are highly heterogeneous both in terms of possession of resources and their 
productivity. While this provides an empirical justification for the remaining sections of 
the book, it explores very useful information that can be used in future policy evaluations. 
For example, we observed that in terms of educational facility distribution, the 
heterogeneity between schools is much stronger than the heterogeneity between districts. 
This is completely in disagreement with the currently practised university selection 
criterion. Results in this section support a school-based recruitment criterion. This section 
also found indirect evidence revealing that privileged schools are under-utilised, while the 
average and under-privileged schools are congested as compared to their resource 
availability. 

Based on the finding that schools are heterogeneous, we re-estimate the length of 
schooling and enrolment models with heterogeneous school quality. Family background 
and school quality have significant positive effects on the enrolment decision and the 
optimal length of schooling. We further observed that the regression coefficients 
measuring the family effect, effect of ethnicity dummy (if ethnicity is Sinhala, this dummy 
equals one) and place of residence dummy (one, if lives in an urban sector) are reduced 
substantially when we controlled for school characteristics. The clear implication of this is 
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that school choice is positively correlated with family background, ethnicity, and place of 
residence. 

Our analysis of the demand for schools shows that the school selection is highly correlated 
with family and community variables. The income elasticity increases with income up to a 
certain point and then starts to decrease. 

Our interpretation of this phenomenon is that the family effect on educational attainment 
has not been removed even after 50 years of the free education policy in Sri Lanka. 
Analyses in this book explore at least two channels of the family effect on education. One 
is its direct effect on educational attainments through cost and ability factors. Another 
channel that we explored is the effect of family background through school quality. In the 
presence of an extremely high disparity in educational facilities, we observed that pupils 
with rich, able and educated family backgrounds tend to choose relatively good schools as 
compared to the average school in the country. According to our findings, the quality of 
the school affects one's educational attainments and, as a consequence, pupils from better 
backgrounds remain longer in full-time education. 

1.5 Organisation of the Book 

This book is organised into eight chapters including the introduction. Chapter 2 reviews 
the major related literature. Chapter 3 estimates a version of Becker's (1967) human 
capital model. Issues related with the allocation of resources and efficiency of public 
schools are addressed in Chapter 4. Analysis of school efficiency in Chapter 4 shows that 
the implicit assumption in Chapter 3 that schools are homogeneous is untrue. In order to 
identify the effect of differences in schools on educational performance, we conducted our 
own sample survey in Sri Lanka in 1996. Survey design, questionnaire and some 
unexplored aspects of the survey are reported in Chapter 5. Chapter 6 re-estimates the 
human capital model developed in Chapter 3 with school characteristics as explanatory 
variables in the schooling model. A model explaining the determinants of school choice is 
reported in Chapter 7. Chapter 8 concludes the book. 





Chapter 2 

Economics of Education: 
A Theoretical Background 
2.1 Introduction 

Because the main objective of this book is to explore the role of family background and 
varying school quality on individual performance of schooling, this chapter is devoted to a 
review of the main literature related to the issues. It is not intended as a complete and 
extensive review; it merely sets the stage by presenting relevant considerations. 

The chapter is organised into eight sections including the introduction. Since most of the 
literature reviewed in this chapter is somehow related to the earnings function, section 2 
presents a short review of the earnings function. Section 3 reviews the major theoretical 
links between earnings and schooling. Various theories on demand for education are 
reviewed in section 4, while section 5 describes the issues related to the education 
production function. Section 6 considers demand for schools. Given that the individual 
acquisition of education is correlated with individual as well as family characteristics, 
section 7 reviews the pros and cons of alternative education policies for breaking the 
vicious-circle between family background and education acquisition and reviews the major 
theoretical contributions to education policies. Section 8 concludes the chapter. 

2.2 Earnings Function 

According to the human capital theory1, one's potential earnings, Ej is given by 
t-i 

lnEit =lnE0 +r£Cy , where InE is the natural logarithm of the potential earnings, C is 

the cost of education, subscript "i" represents the individual, and "t" represents time. The 
equation also assumes that the rate of return, r is constant. Since the direct cost of 
education is not observed, the general practice is to use "a time-equivalent of Ct": st = Q / 
E,. One of the main components of the cost of education is the foregone earnings. Then the 
above time equivalent is approximately equal to the proportion of one's time invested in 
human capital production. Following Ben-Porath (1967) [cf. section 2.4 below] we can 
assume that st is one for full-time students. Furthermore, it is less than one and decreasing 
over time during the post-schooling period. Assuming different rates of return for 
schooling and post-school investment and with a parabolic approximation of the 
decreasing time-equivalent of post-school investments, we can write that potential 
earnings is an increasing function of years of full-time education (schooling), labour 
market experience and its square. Since the observed earnings, Wt = (1 - st) E, we can 

' See section 2.4 below for a detailed elaboration of the human capital theory. 



16 Chapter 2: Theoretical Background 

approximate InE, with lnWt with a suitable re-scaling of the earnings function. [See inter
dict, Polachek and Siebert (1993), Chapter 4]. 

In Wj = cx0 + a,S; + a2Xj + a3Xi2 + ej (2.1) 

where InW is the natural logarithm of the observed earnings, S is years of schooling and X 
is the labour-market experience. 0Co is the initial earnings, oci is the rate of return for 
schooling, 0C2 + 20:3 X is the rate of return for post-school investment, and e is a random 
variable representing all other effects on earnings. This is the Mincerian earnings equation, 
named after Jacob Mincer, the inventor of this theoretical equation [See, Mincer (1970 & 
1974)]. Currently, there are many critiques of interpreting equation (2.1) as a causal 
relationship between earnings and the variables listed in the right-hand side. [See Card 
(1994) for an excellent review of the alternative estimation methods of the earnings 
function]. Many versions of equation (2.1) have been estimated for many countries and 
they generally find that the length of schooling has a key role in determining the level and 
the dispersion of earnings. The immediate interest of this finding for education economists 
is the mechanism that determines this relationship. Why does education enhance earnings? 
There are two broad theoretical interpretations for this association: the human capital 
theory [See inter-alia, Mincer (1970 & 1974)] and the signalling effect of education 
[Spence (1973) & Arrow (1973)]. Within the human capital theory it is also interesting to 
investigate whether it is cognitive development or the personality development during the 
schooling career that has mostly affected earnings [See Gintis (1971)]. An understanding 
of the link between education and earnings is important not only from the theoretical 
perspective, but it is also interesting for policy makers. For example, priorities in public 
investment in schools have to be re-designed accordingly if personality traits developed 
during the school career are more important than cognitive ability [Gintis (1971)]. 

2.3 Link from Education to Earnings 

Economists have been divided by their beliefs regarding the association between education 
and earnings. One group uses the human capital argument to explain the association while 
the other uses the signalling theoretical arguments. The human capital theory argues that 
education enhances productivity and workers are paid according to their marginal 
productivity. More educated people are more productive and are therefore paid more than 
others are. This theory is based on an implicit assumption that workers' productivity is 
observable to employers. In contrast to the human capital theory, the signalling-theorists 
argue that education does not increase, but instead reveals, the productivity. The labour 
market is characterised by asymmetric information. A potential employee knows his own 
ability but firms are unaware of that ability. Individuals possessing a greater number of 
abilities can acquire more education at a lower cost. In other words, the cost of education 
is a negative function of ability. Firms then use the reported level of education as a signal 
of productivity and decide on payments accordingly [See Groot and Hartog (1995)]. 

Layard and Psacharopoulos (1974): Layard and Psacharopoulos (1974) provide an 
empirical test regarding the screening (signalling) hypothesis. They argue that if the 
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screening hypothesis is the only truth, the rate of return to dropouts must be less than the 
rate of return to course completers, because dropouts do not show the required signal. 
Second, if screening is the only reason for a wage differential by level of education, tenure 
must have a negative correlation with the rate of return. This is because over time the 
employer receives more information about the productivity of the worker and there is 
therefore no need to use education to guess productivity. Third, they argue that employers 
can easily test productivity rather than rely on time spent in school. They found no 
empirical support for any of these hypotheses and therefore concluded in favour of the 
human capital theory. 

Weiss (1983): This paper models the education decision using a mixed screening and 
human capital model. Weiss (1983) relaxes Spence's assumption that education does not 
improve productivity. According to this model, education acts both as a screening device 
(it reveals the unobserved productivity), and it also increases the productivity. In this 
mixed model, Weiss (1983) shows that there is an under-investment in education (in 
contrast to the implication of the screening theory that there is an over-investment in 
education and the implication of human capital theory that the investment in education is 
optimal). 

The paper begins with three critiques of the screening theory. First, this theory assumes 
that the more able invest more in education because it is cheaper for them. However, in 
reality it is well known that the main cost pertaining to full-time education is opportunity 
cost and the opportunity cost is greater for more able people; hence the screening theory is 
embroiled in a contradiction. Weiss (1983) shows that if a test certification is introduced, 
we can still argue that abler people receive more education because they can easily pass 
the test. 

The second critique of the screening theory is that if education is just a sorting device and 
if only able people choose more education, firms can identify the more able people by only 
observing their (the individuals') decision to attain more education. But it does not happen 
in reality. Weiss (1983) provides several reasons for this phenomenon. First, firms also 
care whether a person passes the given exam or not. Then, the question becomes why 
don't firms give exams rather than wait for schools to administer them? It is efficient to 
have such tests given by schools rather than by firms. It would also be risky for individuals 
to be given a test by a firm. Moreover, firms will not be willing to administer such a test 
because it produces a positive externality for other firms. Therefore, this will not happen 
unless job applicants pay for the test. 

The third critique is that if there are many types of workers, rather than two (good vs. bad), 
equilibrium does not exist. 
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2.4 Demand for Education 

Gary S. Becker (1967): The human capital theory of demand for education was first 
developed by Becker (1967)2 and later reproduced by many economists [See inter-alia, 
Mincer (1970), Oosterbeek (1992), Hartog (1993) and Card (1994)]. This theory assumes 
that one chooses the optimal length of schooling to maximise the present value of the net 
lifetime wealth. This model is estimated in Chapters 3 and 6 of this book. The 
optimisation problem is as follows: 

A„+S A0+S+T 

M a x V s = - j Ke"r,dt+ |Wse
_r,dt (2.2) 

S A„ A„+S 

where V is the present value of net lifetime wealth. K is the direct cost of education, A0 is 
the age at which the schooling decision is made, S is the optimal length of schooling, r is 
the discount rate, Ws is the wage rate for S years of schooling, e is the natural logarithm 
base, t is time, and T is the length of working life. 

Now, assuming that T is large and K is independent of the level of education, we can write 
the following first-order condition 

r(K + Ws) = ^ (2.3) 

where the left-hand side gives the marginal investment cost of education and the right-
hand side gives the marginal rate of return to education. A second order-condition 
guarantees that the marginal cost increases and the return to education decreases with 
length of schooling. The equilibrium length of schooling S. and the equilibrium rate of 
return to education (this is also the discount rate at equilibrium) ( r* ) are determined by the 
interaction between the marginal investment cost and the marginal rate of return to 
education. This theory explores the variation of the length of schooling over a cross-
section of individuals in terms of varying cost and rate of return to education. People with 
low discount rates (and low costs) and those with higher rates of return will stay longer in 
school than the others do. Becker (1967) further assumes that the cost of education 
represents opportunity, while the rate of return represents ability. People with better 
opportunities enjoy education with a relatively lower investment cost and those with 
greater abilities will enjoy a higher rate of return to education. Becker (1967) thus 
identifies two sources of individual variations in schooling attainment: opportunities 
(costs) and abilities (returns). Therefore, the total variation of schooling is due to the 
variation in ability or the variation in opportunities and the covariance between the two. 
This theory implies that societies with equal opportunities -- but with individuals having 
different abilities and societies with unequal opportunities and equally able people - may 
experience the same variation of schooling length. However, these two societies can be 
differentiated by the association between the length of schooling and the rate of return to 

2 W.S. Woitinsky lecture (1967). This paper has also appeared in the third edition (1993) of Becker (1964) as 
an addendum to Chapter 3. 
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education at equilibrium. If opportunities are equal but abilities are not, the rate of return 
must be positively correlated with the length of schooling; the correlation must be negative 
otherwise. Becker (1967) and Mincer (1970) have depicted three special cases: equal 
opportunities, equal abilities and perfect correlation between abilities and opportunities. 
The first case presumes that everyone in the society has equal opportunities. They are 
different in ability. In this situation, there exists only one cost curve. The rate of return is 
different among individuals. In this model, equilibrium occurs along the supply curve. 
Becker (1967) calls it the elite model. In the second case, there are many cost curves but 
there is only one rate of return curve. This situation is called the egalitarian model. 
According to the third case, abilities and opportunities are either negatively or positively 
correlated. If the correlation is positive, more able people enjoy better opportunities as 
well. In this case, an outward shift of the return to education curve is associated with a 
downward shift of the cost curve by the same magnitude. Such a society is attributed with 
many equilibrium lengths of schooling for a given equilibrium rate of return. If the 
correlation is negative (abler people have fewer opportunities), an upward shift of the 
return to education is associated with an upward shift of the cost of education by an equal 
magnitude. The resulting equilibria are attributed with many rates of return for a given 
equilibrium length of schooling. 

Another interesting issue is the implication of this model for social mobility3. In general, 
the argument is as follows. If the family background positively affects the ability and the 
opportunity such that pupils with affluent family backgrounds are more capable and they 
have a greater number of opportunities than others do, an expansion of education will 
never enhance the social mobility. Pupils with affluent family backgrounds will receive 
more education because they are more able and they also have greater opportunities. They 
will also be the rich parents of the next generation since they obtain better-paid jobs (as a 
result of being more educated). 

Thus far this model assumes that ability affects only the rate of return to education. 
Griliches (1977) assumes that ability also affects the intercept of the education earnings 
profile and therefore, more able people also have a higher opportunity cost as well as a 
higher rate of return. This leaves the ability effect on schooling undetermined. 

Another schooling model developed in the spirit of Becker (1967) is Ben-Porath (1967). 
Ben-Porath (1967) takes into consideration the dynamic nature of the human capital 
formation to develop his model. 

3 The implication of the human capital model on social mobility is briefly discussed in Mincer (1970). Later, 
there were several works in the economic literature addressing the issue of social mobility. See for example, 
Becker and Tomes (1986) inter-alia. 
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Ben-Porath (1967): Ben-Porath (1967) provides an extension of the human capital-
demand for education model". The model presumes the existence of a human capital 
production function. It is assumed to be a function of two inputs: individuals own inputs 
and purchased inputs from the market. Individuals own input is the already accumulated 
human capital. Individuals use a fraction of the already accumulated human capital for the 
production of human capital. Assuming Cobb-Douglas production technology, Pen-Porath 
(1967) defines the following human capital production function: 

Q t=ß0(s tK t)
ß 'Df: (2.4) 

where Q, is the human capital production, Kt is the already accumulated human capital, st 

is the fraction of K, used for further production of human capital and D, is the other inputs 
purchased from the market. ß 0* 0, ß, , ß2 > 0, ßi + ß2< 1, and 0 < st < 1 by definition. 

For a given level of Kt, Dt and parameter values, human capital production, Qt is a 
function of st alone. However, by definition, st has an upper bound (st =1) and thus so has 
Qt. Let us denote the upper bound of Q, by Q,. 

Individuals minimise the cost of producing human capital subject to a given production 
function constraint. The cost of producing human capital is twofold: opportunity cost and 
the direct cost for purchased inputs. Using Ben-Porath's notations we write Oo for the 
rental rate of human capital and Pd for the price for a unit of purchased inputs. Ben-Porath 
(1967) also assumes that individuals are price-takers in both markets. Therefore, both OQ 
and Pd are constants. Minimising the cost subject to the given production function, we can 
derive the cost function. The first derivative of the cost function with respect to Q yields 
the marginal cost curve. The marginal cost-curve is given below. 

far, V / W ^ V"(ß,+M-i 
MC, 

ßoß. 
ß.p< I ' d 

ß.Co b 
Marginal cost is increasing with Oo, Pa and with Q. Marginal cost is zero when Q is zero. 
Now, remember that Q has an upper bound. This can be incorporated with equation (2.5) 
to show that, for a given time, the short-run marginal cost is increasing with Q until Q 
reaches its upper bound. After that, the marginal cost is perfectly elastic to Q. In other 
words, the short-run marginal cost curve will be parallel to the vertical axis representing 
the marginal cost at the upper bound of Q, Q t. 

One further remark on equation (2.4) is in order. That is about the definition of K,, the 
human capital stock at year t. If depreciation is not allowed, Kt is the accumulated human 

t 

capital from the beginning to year t. Thus, Kt = |Qvdv. This means that Kt is growing 
o 

over time such that K, > Kt_i for any t. Once again this implies that the upper bound of Q, 

4 See Polacheck and Siebert (1993) for a detailed and graphical exposition of the Ben-Porath (1967) model, 
Chap. 2, pp. 22-30. An application of Ben-Porath (1967) on demand for schooling is given in Chapter 3, pp. 
39-41. 
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( Qt ) is also increasing over time. The implication of this on the marginal cost curve is that 
the vertical segment of the short-run marginal cost curve will shift outward over time, 
indicating a higher cost to achieve the upper bound of the production function. 

This is all about the cost side. Regarding the benefits side, Ben-Porath (1967) defines the 
"demand price" for human capital, Pt as the present value of the rental rate of human 
capital5, cto. Once again, individuals are price-takers and therefore P, is also the marginal 
benefit curve. Pt is given in equation (2.6). 

P t = a J e - r v d v = ̂ - [ l - e - r ( T - t ) ] (2.6) 
t r 

where r is the discount rate and all other parameters are already defined. Equation (2.6) 
shows that the marginal benefit to investment in human capital is independent of Q and its 
negative first derivative to t indicates that the marginal benefits to investment in human 
capital decrease over time. 

The intersection between equations (2.5) and (2.6) determines the equilibrium amount of 
Qt. Remember the following properties of the marginal cost curve. The marginal cost 
curve starts from the origin. It increases with Q until the upper bound of Q is reached. At 
the upper bound, marginal cost is vertical in the short-run. This together with the 
horizontal marginal benefits curve suggests that one's lifecycle can be divided into three 
phases according to the nature of the equilibrium of the human capital investment. In the 
younger years, the marginal cost curve reaches the vertical segment very soon. The 
marginal benefit is also very high. Therefore, it is likely that equilibrium occurs at the 
vertical segment of the marginal cost curve, indicating that s, is one (full-time schooling). 
Over time the vertical segment of the cost curve shifts outward and the marginal benefit 
curve shifts downward; the equilibrium point gradually reaches the upward sloping 
segment of the cost curve. This characterises the second phase of the lifecycle. In the 
second phase s, is less than one but greater than zero, indicating that only a fraction of 
accumulated human capital is re-invested in human capital production. During this period, 
people invest in part-time education and on-the-job-training, etc. At the end of the 
lifecycle or at the retirement age (when t=T), the marginal benefit will be zero and 
equilibrium occurs at the horizontal line. This characterises the third phase of the lifecycle. 

According to Ben-Porath (1967), whether someone is in full-time education or not 
depends on whether the equilibrium occurs along the vertical segment of the marginal cost 
curve or not. Therefore, all the factors determining the position of the vertical segment of 
the marginal cost curve and the location of the marginal benefit curve will be in the 
reduced form of the optimal length of schooling equation. 

5 Ben-Porath (1967) also introduces a depreciation rate. See equation (10) in Ben-Porath (1967). In this 
chapter we ignore the depreciation rate for the sake of simplicity. 
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In general, the human capital model of Becker that we have presented in the previous 
section, and the Ben-Porath (1967) model generate similar testable hypotheses regarding 
demand for education. However, some particular characteristics of Ben-Porath (1967), 
which are different from the Becker model deserve further remarks. 

One important difference between the Ben-Porath (1967) and Becker (1967) models is the 
role of age. Becker (1967) does not have a direct role for the age as a determinant of the 
equilibrium length of schooling. However, Ben-Porath (1967) has a direct role for age. As 
we have already noted, age is one of the prime factors determining the location of the 
vertical segment of the short-run marginal cost curve and the location of the marginal 
benefits curve. 

The role of ability and family wealth is also different in the two models. According to 
Becker (1967), ability affects the rate of return. More able people stay longer in full-time 
education because they have a higher rate of return. However, according to Ben-Porath 
(1967), the ability effect channels through cost [cf. equation (2.3) & (2.4) ßi is the ability 
parameter]. According to Becker's model, unless we assume that ability is a function of 
family wealth, the effect of family wealth channels only through the cost function. Pupils 
from more affluent families have a lower discount rate. In fact, in the Ben-Porath model 
family wealth does not have any direct role. The only channel in which it may affect the 
schooling decision is through the effect on the interest rate, r that appears in the marginal 
benefit curve [cf. equation (2.6)]. 

Finally, according to Becker (1967), people invest in full-time education when they are 
young only because otherwise the period over which they can receive returns on their 
investment is shorter. However, according to Ben-Porath (1967), higher opportunity cost 
and lower marginal benefits for elderly people will also preclude them from investing in 
full-time education. 

Uncertainty and Investment in Education: Levhari and Weiss (1974) is one of the 
pioneering works where uncertainty is introduced into the human capital model. This 
model assumes that individuals maximise the expected utility subject to the wealth 
constraint. The expected utility is a function of current and future consumption, E[U(C0, 
CO] and the wealth constraint is given as 

C, = [A + (1 - X)Y0 - C J ( 1 + r) + Y, (2.7) 

where C is consumption, subscripts 0 and 1 indicate present and future, respectively. Y is 
earnings, X is the proportion of present time allocated for investment in human capital, and 
r is the market rate of interest. A is the initial (inherited) wealth. 

This model assumes that education is a pure-investment good. Utility is generated only 
from present and future consumption. Furthermore, Yi, future earnings are assumed to be 
a function of human capital accumulation, X and future unknown state, u,. \JL represents 
two types of uncertainties, uncertain inputs such as individual ability and school quality 
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and the uncertain outputs, such as demand and supply conditions in the future labour 
market for a stipulated amount of human capital accumulation. This yields the future 
earnings function, Yi=f(À,ix) with fo.(A.,u.) > 0, fn(À,u,) > 0, fu(À,u.) < 0 , fnn(À,u.) < 0 and 
f\n(À,u.) > 0. 

Levhari and Weiss (1974) have used a "more special form" for the future earnings 
function. 

Y , = Y 0 + ^ Y 0 Y ( A , U ) (2.8) 

where y(k,\i) is the average rate of return for investment in human capital. 

Given that the rate of return for investment in physical capital is certain and the rate of 
return for investment in human capital is uncertain (or, the latter is riskier than the former), 
Levhari and Weiss (1974) show that the former is less (greater) than the latter, in 
equilibrium, if risk of investment in schooling increases (decreases) with the length of 
schooling. 

The Levhari and Weiss (1974) model has three important implications. One is on the 
association between family wealth and investment in human capital. In the previous 
models, with regard to certainty, we observed that family wealth does not have any role in 
the investment decision unless either an imperfect capital market is assumed or individual 
ability is assumed to be a positive function of family wealth. The Levhari and Weiss 
(1974) model predicts that even in the absence of capital market imperfections or wealth 
effects on ability, family wealth can have a positive effect on the investment decision. 
Given their assumptions of risk increasing with the level of education and of decreasing 
absolute risk-aversion, investment in risky ventures will become a normal good, and 
therefore more wealthy people tend to invest more in risky human capital. 

The second implication of this model is that the effect of a changing market rate of interest 
on investment in human capital is unpredictable. An increase of the interest rate has two 
effects: a substitution effect and an income effect. The substitution effect is negative: the 
higher the market rate of interest the less will be invested in human capital. However, the 
sign of the income effect is conditional upon whether the respondent is a net-borrower or a 
net-saver in the current period. If the individual is a net-borrower, an increasing rate of 
interest will reduce the value of wealth and thereby further reduce the investment. This 
indicates that the interest rate effect on the investment in human capital of net-borrowers is 
negative. However, the income effect is positive for net-savers. This makes the interest 
rate effect unpredictable for net-savers. 

The third implication of Levhari and Weiss (1974) is that the effect of changing risk on the 
investment decision is unpredictable. 

The Levhari and Weiss model (1974) is limited in that they analyse the effects of only one 
source of uncertainties. Namely, the uncertainties associated with future earnings. The 
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analysis in Levhari and Weiss (1974) assumes that there is no uncertainty in the schooling 
career and the probability of being unemployed after the schooling career is zero. 

However, in deriving his dropout model, Manski (1989) presumes that the schooling 
outcomes are unpredictable. He assumes that the decision of completing a stipulated 
programme depends on an endogenous factor (willingness to complete) and an exogenous 
factor (ability to complete). Manski (1989) assumes that the ability to complete a given 
programme is not known to the decision-maker. He realises his competence only after 
attending the programme. Manski (1989) then shows that one will drop out before the end 
of the programme once he realises that he cannot complete it. In this sense, dropout as well 
as completion is an outcome of the optimisation behaviour. A complete review of the 
Manski paper is given in section 2.7 of this chapter. 

Groot and Oosterbeek (1992) develop an extended version of the standard human capital 
model to incorporate the effects of employment probability, unemployment benefits, 
expected earnings, and the dispersion of expected earnings on demand for schooling. 

Altonji (1993) addresses the effect of uncertainty associated with educational outcomes on 
the demand for and the rate of return to education. 

Groot and Oosterbeek (1992): Effects of Employment Probability on Demand for 
Schooling: This paper extends the human capital model by assuming that people consider 
the future employment prospects in their decision on the length of schooling. The model 
also assumes that future earnings are not known with certainty. There are two sources of 
uncertainty in this model: uncertain employment prospects and uncertain earnings prospect 
for a given job. The unemployment probability is assumed to be negatively correlated with 
length of schooling. It is further assumed that at the beginning of each period, there is a 
single wage offer. Individuals accept the offer if and only if the offered wage rate [W(S)J 
is greater than the unemployment benefits (b) and stay unemployed otherwise. The 
unemployment benefits are independent of the length of schooling. The variance of the 
wage offer distribution is positively correlated with the length of schooling, indicating that 
there are more opportunities for more educated people. 

With some mathematical derivations, Groot and Oosterbeek (1992) show that the marginal 
cost of education consists of three elements: direct cost of education, foregone earnings 
and unemployment benefits. The marginal returns curve has four effects: the effect of the 
unemployment probability, the wage effect, the distribution effect, and the effect of length 
of schooling. 

According to the authors, the effect of changing unemployment probability on the length 
of schooling is unpredictable. The effect of a change in unemployment probability on the 
cost curve is conditional upon whether the unemployment benefits are greater (less) than 
the expected earnings. If the unemployment benefits are greater (less) than the expected 
earnings, the effect is negative (positive). In the first case, the marginal cost curve shifts 
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downward with an increase in the unemployment probability and the marginal cost curve 
shifts upward if the unemployment benefits are less than the expected earnings. The effect 
of changing unemployment probability on the marginal returns is negative, indicating that 
the marginal return curve shifts downward with increasing unemployment probability. 
This easily shows that the effects of changing unemployment probability on the length of 
schooling is unpredictable if the unemployment benefits are greater than the expected 
earnings and the effect is clearly negative if the unemployment benefits are less than the 
expected earnings. 

Changing unemployment benefits have a positive effect on the marginal costs while its 
effect on the marginal returns is unpredictable. Therefore, the overall effect of changing 
unemployment benefits on the length of schooling is also unpredictable. The effects of 
changing earnings are also unpredictable because it changes both the marginal cost and the 
marginal return towards the same direction. 

Finally, Groot and Oosterbeek (1992) show that the effects of changing variation of wage 
offer distribution on the length of schooling is negative. It changes the marginal cost and 
the marginal return towards opposite directions. 

Extension of Becker Model to encounter the utility effect of Education: Lazear (1977) 
provides a theoretical and econometric framework to examine whether education is a 
consumption good or an investment good. The issue of whether education is an investment 
or a consumption good goes far beyond the beginning of the subject of education 
economics itself. Lazear (1977) argues that if education is an investment good, one would 
choose a length of education to maximise the lifetime wealth (which he calls the 
opportunity set). According to Lazear's definition, the opportunity set consists of two 
elements: goods and services consumable (including leisure), Xe and education, Sc. In 
other words, Xe is the non-human wealth and Sc is the human wealth possessed by 
individuals. The opportunity set at birth is (Xe, 0), where Xe is the possession of non-
human wealth at birth. Lazear (1977) assumes that an individual invests part of his non-
human wealth to produce education. The technology of the education production function, 
S = f (Xp) is assumed to be monotonie and continuously differentiable. Xp is the part of 
non-human capital invested to produce education. Accumulating human capital in terms of 
length of education changes the opportunity set to (Xe, Se), where Xe, Se are already 
defined. Further, Lazear assumes that the individual can sell his accumulated education, S 
for a given unit price of education, Ps. When Xp units of initial wealth are invested in 
education, the initial wealth reduces to Xe - Xp. However, he can sell his accumulated 
education at a given unit price Ps- The addition to the non-human wealth is designated by 
[f (XP)]PS. Then, Xe can be defined as Xe = Xe + [f(Xp)]Ps - X

p. 

If the individual maximises wealth (if education is an investment), he will choose the 
length of education S such that the education production function, f(Xp) will be 
maximised. Because Xe = Xe + [f(Xp)]Ps - Xp this will also maximise the opportunity set. 
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However, if education is a consumption good, it must be an argument in the utility 
function. Let U = U(XC, Sc) be the well-behaved utility function. The rational individual 
then maximises this utility function subject to the opportunity constraint. Lazear (1977) 
shows that if the individual is maximising utility rather than wealth, the optimum will 
never occur at the wealth maximising level of education unless there is a kink in the 
education production function at the wealth maximising level. However, this possibility is 
ruled out by the assumption of a continuously differentiable education production 
function. Therefore, the above theoretical framework yields two different optimal lengths 
of education, depending on whether the individual is a wealth maximiser or a utility 
maximiser. 

By using specific mathematical formulations for the utility and education production 
functions, Lazear derives two demand functions for wealth maximisers and for utility 
maximisers. Lazear (1977) specifies U = Xcees to be the utility function and S = AXp)y to 
be the education production function. This yields 

S*=(AYPS)Y/<1_ï> (2.9) 

for the wealth maximising education demand function and 

S = ( l /P s)(X p-X e) + (l/9)(l/Ps)(Xp/YS)-(l/9) (2.10) 

for the utility maximising education demand function. 

According to the utility function, it is clear that if education is a consumption good, 9 must 
be positive. Lazear (1977) further argues that the pre-condition for the education to be an 
investment good is that the price of education, P$ must be positive. 

Lazear (1977) estimates the education production function and the utility maximising 
education demand function (equation 2.10). In order to estimate these functions, one has to 
have observations on S, the length of schooling, Ps, the unit price of education, Xe, 
possession of non-human capital at birth and Xp, the part invested in education production. 
Among these variables, only S can be directly obtained from a sample survey. All others 
are conceptual variables. Lazear (1977) assumes that 1/PS, the inverse of the unit price of 
education, is a linear function of some selected exogenous individual characteristics. Xe is 
the present value of lifetime income if the individual does not attend school (i.e. S = 0). He 
derives this from an earnings function and by assuming that the market rate of interest is 
10 percent and the length of a working life is 65 years. Xp is also derived from the same 
earnings function6. He further includes several exogenous variables in the education 
production function. These yield the following two equations. 

S = Zß(X p -X e ) + Zß(Xp/9YS)-l/9 (2.11) 

is the utility maximising education demand function and 

lnS = YlnA + YlnXP+lnX§ (2.12) 

The full cost of education is the sum of opportunity cost and direct cost. Lazear (1977) uses an imputation 
method to calculate the total cost of education. For details see Lazear (1977). 
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is the education production function. Z is a row vector of exogenous variables, ß is a 
column vector of coefficients. X* p is the full cost of education. lnX is a vector of 
exogenous variables determining 1/PS. Calculation of this variable is given in Lazear 
(1977) and we will not elaborate upon it here. 

Once the data is available, we can use the OLS to estimate equation (2.12). However, the 
estimation of equation (2.11) encounters several problems. First, this relationship is not 
intrinsically linear. Without knowing the value of y, this equation is not estimable. 
However, equation (2.12) gives an unbiased estimate of y. Lazear (1977) uses this to 
estimate equation (2.11). The second problem associated with the estimation of equation 
(2.11) is that S, the length of schooling, appears in both sides of the equation. This gives a 
non-zero correlation between the error term in equation (2.11) and the explanatory 
variables of the model. Lazear uses the two-stage estimation method (2SLS) with some 
instrumental variables to overcome this problem. He regressed all the explanatory 
variables on a set of instrumental variables and used the predictions of these regressions as 
the explanatory variables in equation (2.11). The third problem encountered with the 
estimation of equation (2.11) is that this equation over-identifies all the regression 
parameters. To overcome this problem, Lazear assumes that the intercept of the 2SLS 
estimate of equation (2.11) yields an unbiased estimate of 0. The application of the same 
2SLS procedure to the following model gives an unbiased estimate for ß 

S + l /0 = Zß[(XpXe) + (Xp/0yS)] (2.13) 

where 0 is an estimate of 0 using the 2SLS procedure described above. Lazear found that 
0 is negative, thus indicating that education is bad from a consumption point of view. It 
gives dis-utility to the consumer. The estimated ß's were used to derive the unit price of 
education, Ps, which was found to be positive. This alone, according to Lazear, proves that 
education is an investment good. By using equation (2.9) and estimates of y and Ps, Lazear 
(1977) calculated the wealth maximising level of schooling, S. and found that the realised 
length of schooling, S is less than the wealth maximising length, S* which indicates that 
people stop education before the wealth maximising length, because "consumption" of 
education is a "distasteful" activity7. 

Signalling theories on Demand for Education: The signalling theories discussed above 
also include a perspective on demand for schooling. Spence (1973) described demand for 
education in terms of a signal for unobserved ability. Spence's (1973) theory is restated in 
Gibbons (1992). Gibbons (1992) presented the same model as an extensive form game8. 
Spence (1973) assumes that the productivity of a worker is unknown to the employers and 

7 Kodde (1985) applied a different approach to test the same hypothesis. According to human capital theory, 
direct cost and the opportunity cost of education must have the same effect on education choice. However, 
Kodde's estimates show a difference. He asserts that the opportunity cost effect is greater than the direct cost 
effect. He attributed this difference to a wealth effect associated with changing opportunity costs. He 
concludes that education is a normal good. 
8 An extensive form representation of a game means that the game is sequential. Player one acts first and 
player two reacts in his optimal way. 
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the cost of education is negatively related with ability such that more able people learn 
relatively cheaply as compared to less able counterparts9. Furthermore, the cost of 
education for a given level of ability is an increasing function of the level of schooling. In 
the first move of the game, workers choose the optimal length of education depending on 
their own abilities. In the second stage profit maximising firms offer wages simultaneously 
and the worker accepts the one offering the highest wage rate. Payoff to the worker is w -
c(rj, S), where w is the wage offer, c(r\, S) is the cost of education, 77 is the ability index, 
which assumes H for high ability and L for low ability with known probability 
distribution, and S is the level of education. The payoff to the firm offering an acceptable 
wage is y(r], S) - w, where y(f], S) is the production function. Payoff to the other firms 
offering a lower wage rate is zero. 

In the presence of information asymmetry, this model may reach three different types of 
equilibrium, pooling, separating and hybrid equilibrium, depending on the payoff to the 
worker with different strategies. In the pooling equilibrium, both high and less able 
workers signal the same level of education such that education will not give a proper 
signal regarding the ability. Pooling equilibrium is the outcome if w(H) - c[L, S(H)] > 
w(L) - c[L, S(L)]. That is, the payoff to the less able workers for signalling the level of 
education of more able workers is greater than the payoff to the same worker for reporting 
the education level of less able workers. If the opposite is true, a separating equilibrium 
will occur, where the less able workers report lower educational attainment as compared to 
the education level of the more able workers. In the hybrid equilibrium, one group fixes its 
own signal and the other will randomly allocate themselves between the two education 
levels. 

However, Spence (1973) shows two conditions guaranteeing the existence of a separating 
equilibrium. The two conditions are i.) cost of schooling is a negative function of ability 
and ii.) there are sufficient numbers of signals within the appropriate cost range [see 
Spence, op.cit, p. 367]. 

On the variation of educational attainment, the signalling theory hypothesises that ability 
variations are the principal determinants of low and high educational attainment. Under 
the given set of assumptions those with high ability report a longer duration of education. 

Family Background and Investment in Education: Thus far the reviewed literature on 
demand for schooling suggests that the optimal length of schooling varies over individuals 
with different abilities and different opportunities. Another issue that is very much related 
with the individual variation of the length of schooling is the family background effect. In 
general, the theories we have reviewed so far imply that the variables measuring the family 
background are one way or another related to the abilities and (or) the opportunities, and 
thereby the optimal length of schooling varies with the variables which measure family 

9 In fact, this is a rather questionable presumption. This theory mainly considers the psychic cost of 
education. Opportunity cost, the principal factor in human capital theory, is apparently ignored. 
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background. For example, parents' education, their income, wealth and occupational status 
influence the ability and the educational opportunities of their offspring. Children of well-
to-do parents are more capable than their counterparts. This immediately suggests that the 
children from well-to-do families gain more benefits (high marginal rate of return) from a 
given length of schooling and the cost of schooling is lower. Consequently, the optimal 
length of schooling of the children of the relatively less affluent families is lower than the 
optimal length of schooling of their wealthy counterparts. Ben-Porath (1967) reaches the 
same conclusion. How we introduce family background into the respective models 
determines the implications. 

Under the signalling framework family background is an index (an observable, 
unalterable attribute Spence, op.cit, p. 357). Spence (1973) explains the effects of indices 
on the equilibrium assuming that ability is randomly distributed over different values of an 
index. Under this circumstance the index affects the equilibrium if different values of an 
index represent different opportunity sets. For example, if the gender is the index (this is 
also a background variable), and if male and female have different opportunity sets, each 
will find a different equilibrium. In this case, ceteris-paribus the group with a relatively 
larger opportunity set will report a higher length of schooling. 

However, the literature related with the family background effect in general assumes that 
family background has a positive effect on ability. Pupils with a better family background 
are more able (healthy, wealthy and wise), and given that the two conditions for separating 
equilibrium exist, this implies that family background has a positive effect on schooling. 
Introduction of a wealth effect will reinforce this, unless we assume that wealthy people 
are less able10. 

Becker and Tomes (1986) and Becker (1989) have developed an economic theory 
analysing the family effect on investment in human capital formation". Various empirical 
investigations of the issue are available. [For example, Bowles (1972), Conlisk (1974, 
1977 and 1984), Menchik (1979), Zimmerman (1992) and Solon (1992)]12. Becker and 
Tomes (1986) is based on an anthropological study of the relation of parents' height and 
the height of their children. [See Galton (1886)]. Galton's study indicates that the height of 
an individual can be expressed as the weighted-sum of the height of parents and the 
average height of the population. This suggests that when parents are taller than average, 
their children will also be taller than average. However, these children are shorter than 
their parents. If the parents are shorter than the average height, their children will also be 

10 If wealthy people are less able they can compensate for the higher cost of schooling by using family funds. 
11 This first appeared as a Discussion Paper in 1984 and is also available in the third edition (1993) of 
Becker (1967). 
12 Most of these empirical investigations claim that the regression of children's income on the income of 
parents with OLS is downward biased due to the omitted variables and measurement errors. They have 
applied many different methods to correct the results for those biases and conclude that the parents' income 
is highly related with the income of their children, thus indicating that the intergenerational mobility of the 
society towards the average is slower than what is predicted when ignoring these biases. 
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shorter than average but taller than their parents. This finding leads Galton to conclude 
that the height of people converges towards the average height of the community over 
several generations (regress towards the mediocrity). 

The Becker and Tomes (1986) model is precisely elaborated in Goldberger (1989) with 
some critiques. [Also see Polachek and Siebert (1993), Chap. 3]. According to 
Goldberger's exposition, parents' income (Y,.!) is the sum of their own consumption (Ct_i) 
and the investment in their offspring (H). Thus, Yt.i= C,.i + H. Income of the offspring 
(Yt) is Yt = mH + Lt where m =l+r. r is the market rate of interest of generation t, L is the 
luck of the child. We can incorporate child's ability, the endowments of parental genes, 
and labour market luck into this component. Becker and Tomes (1986), assuming a Cobb-
Douglas utility function of altruistic parents (parents' utility is a function of children's 
income and parents' consumption), derive the conditions for optimal allocation of parents' 
lifetime earnings over their own consumption and investment in their children. 

The utility function of the altruistic parents is written as follows: 
U = otlnY t+(l-a)lnC t_, (2.14) 

where all the variables are already defined. By maximising equation (2.14) subject to 
parents' and children's income constraints, we can derive the rules for the optimal 

allocation of parents' lifetime earnings over their own consumption and investment in 
human capital formation of their children. These conditions are given below. 

H = aY t _ , - ( l - a )L /m (2.15) 

C = ( l - a )Y t _ ,+( l -a )L /m (2.16) 

Equation (2.15) and the definition of children's income given in the text show that a 
unitary increase in parents' income increase parents' investment by a units (which is 
essentially a positive fraction) and in turn, children's income rises by can units. A unitary 
change in the luck of children will lower the investment by (1 - cc)/m units, and in turn it 
changes children's income by a units. This yields the following equilibrium for children's 
income: 

Y t=bY t_,+aL (2.17) 

where b = am. In equation (2.17) above, L is decomposed into two parts as e, the 
endowments and u, the market luck. The endowment represents the human capital that a 
child receives from their parents without any effort, for example in genes. Substituting this 
into equation (2.17), we can re-write the same equation as follows. 

Yt =bY t _,+ae t +au [ (2.17*) 

By following Galton (1886), Becker and Tomes (1986) define that the parents' genes and 
other inherited attributes transfer to their descendants in the same way as Galton's height 
transformation. Thus, 

e, =( l -c )ê + ce t_,+v t (2.18) 

where ê is the average endowments of the community under consideration, c is the 
inheritability parameter [Becker and Tomes op.cit, p. S5] and v is an error term. 
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These conditions suggest that increasing parents' income raises both parents' own 
consumption as well as their investment in children. Increases in the factors assembled 
into luck will have a positive effect on children's earnings. However, both the parents' 
income and luck will increase children's earnings to a lesser extent than the increase in 
parents' income and (or) children's luck. Becker and Tomes (1986) call it "offsetting 
effects". For example, ability of children will have a negative effect on the parents' 
investment decision. Parents, who know the abilities of their children, tend to reduce 
investment in more capable children and increase the investment in less capable children. 
They further draw policy implications from this model that public education policies and 
other subsidy policies will have a very small effect on demand for schooling because 
parents withdraw a certain percentage of their private investment in human capital as the 
government increases subsidies. Goldberger (1989) criticises this policy statement. His 
argument is that the above "offsetting" effect can occur if and only if the rate of return to 
parental investment (H) does not increase with luck (L). 

The Becker and Tomes model further assumes that the transfers of assets from parents to 
children can happen in two alternative forms: as an investment in human capital formation 
and in terms of bequeathal. Economically affluent parents transfer more than others. They 
invest more in human capital formation in their children and they also bequeath more than 
others. The composition of transfers changes with parents' income. Poor parents transfer 
more in terms of investment in human capital formation. Economically affluent parents 
transfer more in terms of bequeathal. This is driven by the assumptions within the theory. 
The theory assumes that investment in human capital is subject to the law of diminishing 
returns. The marginal rate of return to human capital therefore decreases with the amount 
invested, but an individual cannot affect the market rate of return for non-human assets. 
Economically affluent parents invest in human capital formation more than the others. 
Therefore, it is more likely that for economically affluent families, the marginal rate of 
return for human capital is equal to that for non-human capital. For them, any further 
investment in human capital is worthless. Consequently, an increase in their income will 
increase bequeathal only, not the investment in human capital. 

2.5 Education Production Functions 

A systematic investigation of the relationship between school inputs and student 
performance is condensed in the education production function. This idea became very 
popular among researchers after the controversial Coleman report of 1966. The Coleman 
report identified that the school inputs have a very marginal influence on student 
achievement. According to this report, the most important factor is the family background 
and the peer group effect. There was a plethora of studies on the association between 
school inputs and student performance after the Coleman report. Hanushek (1986) has 
reviewed the major issues in this area. Although a huge amount of work has been 
conducted since the time of this review, it seems that the issues raised by Hanushek are 
still valid. 
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Hanushek (1986) pointed out three drawbacks in the existing literature on the education 
production process. First, is the absence of a proper theoretical framework to justify the 
presumed production process. Although this is true in general, Polachek et al. (1978) and 
Levin (1980) have developed some reasonable theoretical structures. We will discuss these 
two models in detail. The second and third drawbacks, according to Hanushek (1986), are 
the difficulties associated with identifying inputs, and output of the education production 
process. 

A mapping rule of one or several inputs into one measure of output is called a production 
function. Such a mapping must satisfy several mathematical properties. It must be a single 
valued, continuous, and well-defined function over the input set, yielding non-negative 
output. It has continuous first and second-order partial derivatives. The first derivative is 
positive and the second derivative is negative by assumption. Out of the 147 estimates of 
education production functions that Hanushek (1986) has reviewed, more than half of the 
estimates have revealed an insignificant association between school inputs and output. 
More surprisingly, there are many production relationships with negative signs that are 
even statistically significant13. It is clear that the standard production theory will provide 
very little guidance in the interpretation of these findings. In fact, according to Hanushek 
(1986), for many of these estimated relations the choice of specific mathematical 
functional forms to represent the production process is not justified. One such attempt is 
Levin (1980). 

Levin (1980) has used John Carroll's (1963) theory of learning as the baseline theoretical 
foundation. According to Levin (1980), Carroll's theory identifies two major factors 
determining one's learning; internal factors and external factors. Internal factors are the 
student's characteristics, which include aptitude, ability to acquire new knowledge and the 
time he is willing to spend on learning. External factors are the factors beyond the 
student's control. Quality of teaching and the time devoted to teaching a given lesson 
(opportunities) are the external factors emphasised by the learning theory of Carroll. 
Quality of instruction is assumed to depend on teachers' capacity and effort level. 

Levin (1980) emphasises the importance of teachers' capacity, effort and time factors as 
separate determinants of the education production process. Levin argues that teachers with 
the same academic capacity may work differently in different school systems. Teachers 
working at schools with more incentives will, in general, work harder than their 
counterparts with equal qualifications. 

Levin uses this theoretical structure to disqualify most of the estimated education 
production functions. He argues that, in general, measures of teacher input variables are 
limited to educational qualifications and teacher experience. These represent only the 

13 See Harbison and Hanushek (1992) for more regression results for selected developing countries as well. 
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capacity dimension of teachers. Levin's theory implies the following education production 
function 

Q = A(bX)a (2.19) 

where Q is the output, X is the teachers' capacity measure and b is a fraction measuring 
the effort level. If one works at his full capacity, b is one and it is a positive fraction 
otherwise. Equation (2.19) clearly implies that teachers with the same capacity may report 
different output levels depending on the size of b. 

Levin (1980) has fully described the external factors from Carroll's theory of learning. 
However, he pays less attention to the internal factors. Summers and Wolfe (1977) and 
Polacheck et al. (1978) are two of the few models that articulate the complete Carroll 
model into an economic theoretical framework. 

Summers and Wolfe (1977) estimate the following function: 
AA; =A(GSES,TQ,SQ,PG) (2.20) 

where A is a measure of achievements, change in A is the value-added. GSES is the 
Genetic and Socio-economic characteristics, TQ is teachers' quality, SQ is quality of 
school inputs other than teachers, and PG is peer-group characteristics. 

Summers and Wolfe (1977) depart from the traditional estimates of education production 
functions on two grounds. First, they use a measure of value added as the output variable 
in the education production function. According to their specification, the output of a 
school is not comprised of the academic achievements themselves, but rather the change of 
the achievements under a given arrangement of school inputs. Second, they argue that the 
effect of a given input also depends on the characteristics of pupils. Mere introduction of 
individual attributes into the right-hand side will not be sufficient. Different pupils receive 
different benefits from a given amount of inputs even after controlling for their socio
economic characteristics. Therefore, Summers and Wolfe (1977) introduce many 
interaction terms into their specification. Interaction terms between school quality 
variables and individual characteristics reveal that different individuals have different 
effects from the same input combination. For example, their estimates show that more able 
students receive more benefits from experienced teachers. The effect of teacher experience 
on weak children is negative. 

Polacheck et al. (1978) derive and estimate an education production function for a selected 
sample of undergraduate students from the University of North Carolina at Chapel Hill. 
This model assumes a CES production technology and defines production as a function of 
school and pupils' inputs. The output of this production function is the proportion of 
correct responses for 50 questions on principles of economics. Inputs are threefold: 
number of hours a student participates in lectures and seminars, number of hours a student 
spends on reading and preparation, and the individual's scores on the quantitative portion 
of the SAT exam. Gender and family background variables are also used for controlling 
purposes. 
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According to their findings, initial ability as measured by the SAT scores is the most 
effective factor in determining one's success in education. Individual study is more 
effective than class attendance. Individual study along with class attendance will 
compensate for lower initial ability. 

Mora (1997) estimates average daily attendance and school dropout decisions within a 

utility maximisation framework. The model is applied for the US-ethnic minority groups. 

Let U,Aj be the utility from attending school j by individual i and, Uy be the utility from 

not attending. A child will attend school j if U,A > U^. Mora assumes that 

Uf: -U,Nj =QjOC, +Zj j(x2 +ZjOC3 -CjjO:,, +e, +e j ; where Q is a vector of school 

characteristics, Z is a vector of the characteristics of individual i attending school j , z is a 
vector of average pupil characteristics of the school (peer-group), C is opportunity costs, 
and there are also individual and school-specific error terms. When we take the school 
average of the above expression this gives: 

n"1 t ( U £ -Ujj) = n"1 i (Qjcc, + Z y a 2 + Z ja3 - C y a 4 + e; + ep, or ADAj = Q j a , + 
i= l i= l 

+ z (a2+a3) -Cj(X4 +ej, where ADA is the average daily attendance and c is the average 

opportunity costs (i.e. the price) of attending j . 

The author also models the dropout decision with a similar set of explanatory variables. 
However, since the individual level data is not available for opportunity costs, it is proxied 
by using the residuals from the average equation. Empirical findings support the argument 
that school inputs matter. An educational voucher system is proposed as a remedy for the 
high dropout rate and the irregular attendance of minority groups. 

However, none of these models has considered the institutional set up and incentives 
which go into the effort variable of Levin (1980). 

As noted above, the second criticism of Hanushek (1986) regards the choice of input 
variables. Hanushek (1986), Harbison and Hanushek (1992) and Hanushek and Jamison 
(1992) have listed all the major works in the field of education production functions. 
According to their reviews, the most popular input variables are a.) Teacher/Pupil Ratio, 
b.) Teacher Education, c.) Teacher Experience, d.) Teacher salary, e.) Expenditure per 
pupil and/) Selected administrative and physical facility variables. All these variables are 
presumed to have a positive effect on the school output. However, according to their 
reviews in econometric research, these variables are statistically insignificant and there are 
many cases where the regression coefficients are negative. This is rather similar for both 
developed and developing countries. In fact the issue that school inputs are not significant 
or less significant is one of the earliest problems raised by the pioneers of the education 
production function estimates [Coleman et al. 1966]. Loeb and Bound (1996), through an 
extensive review of the literature, have observed that, in general, school inputs are 
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significant when the labour market variables are used as education output, whereas they 
are insignificant when the academic outcomes are used as the education output. Loeb and 
Bound (1996) have several explanations for that. The most viable explanation is related to 
the differences in the type of data used in two cases. When the academic performance is 
used as the output variable, the analysis is done at the micro level and both the output and 
the input variables are generated contemporaneously. When the labour market output is 
used, school input variables are aggregated [In, for example, average quality of education 
in the district of birth. See Card and Krueger (1992a) inter-alia]. 

While the second problem raised by Hanushek (1986) has not yet been resolved, the third 
problem is also enormously important. This concerns the choice of school output. What do 
schools produce? Hanushek (1986) correctly pointed out that "Education is a service that 
transforms fixed quantities of inputs (that is individuals) into individuals with different 
qualities". This alone makes the estimates of education production functions different 
from the standard production theory. The standard production theory postulates the process 
through which fixed amounts of inputs convert into amounts of output, whereas the 
education system changes the quality of fixed amount of student inputs using various 
school inputs, such as teachers and other material inputs. This complicates the education 
production process. 

The most popular measure of academic performance is the standardised test scores [Loeb 
and Bound (1996) inter-alia], while student attitudes, school attendance [Mora (1997) 
inter-alia] and college continuation rates have been used in different studies as well. Use 
of labour market performance such as wages also has a long history. Behrman and Birdsall 
(1983), Card and Krueger (1992a and 1992b) are only examples from a long list. Heekman 
et al. (1996) have an excellent review of the education production functions with wages as 
the output variable. 

As previously noted, review of the literature relative to those two types of educational 
outputs is already available [See, Hanushek (1986) and Heekman et al. (1996)]. However, 
the third variety of education production functions,, joint-product production processes, are 
not fully elaborated elsewhere. We therefore skip the first two and expand on the third one. 

Rao (1969) has provided a clear exposition on joint-product production processes. There 
are two different situations with more than one output produced by the same firm at the 
same time: multiple-product and joint-product. In the case of multiple-output, the same 
type of inputs are used to produce several outputs. The production processes are different 
from each other. Use of some input in one production process implies that it cannot be 
used to produce the other output. This is called complete input exhaustion. An example of 
a multiple-product production process is wheat and livestock. In the case of a joint-
product, the same amount of input is used to produce more than one output produced by 
the same production process. In this case use of a certain amount of input to produce one 
output does not mean that this amount is not available to produce the other output. This is 
called zero input exhaustion. A typical example of such a system is the production of wool 
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and mutton [Vinod (1968)], or sugar and molasses [Rao (1969)]. It is more appropriate to 
write this production function in its implicit form F (yi, y2, Xi, \\) = 0, or equivalently14, f 
(yi> y2> = g (xi, xi). 

Chizmar and Zak (1983 and 1984) and Chizmar and McCarney (1984) furnish some of the 
earliest applications of the joint-product production systems to the education production 
function. Chizmar and Zak (1983) estimate a joint-production function for the 
undergraduate economics teaching at the Illinois State University. This model assumes 
that undergraduate teaching produces two outputs. One is the knowledge of the principles 
of economics (Yi) (cognitive ability) and the other is the attitude toward economics (Y2). 
Yi is measured using exam scores of principles of economics at the end of the course and 
a 14 item Likert scale instrument was used to generate attitude scores. This attitude test 
was performed twice, once at the beginning of the course and then at the end. The end of 
the course test score was one output in the joint-production process. Selected variables on 
students' background, their prior achievement, ability, and effort were the inputs of the 
presumed joint-production process. Chizmar and Zak (1983) assume the Cobb-Douglas 
specification of the production technology. 

a1Y1+a2Y2=ß0+ß1X,+ß2X2 + .... + ßkXk+e (2.21) 

where Yi and Y2 are already defined. Xi to X^ are the inputs, all are measured in natural 
logarithms and e is a random error term. Hotelling's (1936) canonical correlation 
technique was used to estimate this model. 

In another application, Gyimah-Brempong and Gyapong (1991) estimate a joint-product 
education production function with Mathematics and English scores as the two joint-
products. They introduce socio-economic characteristics of the community as a set of 
inputs. They argue that socio-economic characteristics of the community can have two 
effects on the school output: an indirect effect via its effect on the school characteristics 
and a direct effect. Schools serving educated and affluent communities are generally 
enriched with more facilities and they are more efficient. Children from such communities 
are "healthy, wealthy and wise". In order to test whether there is a direct effect of socio
economic background of the community variables, Gyimah-Brempong and Gyapong 
(1991) estimate two versions of their model: one with socio-economic characteristics and 
the other without. They found that socio-economic variables have a direct effect on the 
school output. They state that the most plausible socio-economic variable in this context is 
the measure of educational attainments of the community. They further conclude that 
effects of school inputs are not easy to capture because of the high collinearity between 
school inputs and socio-economic variables. 

14 This is true if and only if the partial derivative of the implicit function with respect to y is non-zero for the 
given values of x and y that satisfy the implicit function. See Chiang (1984), implicit fonction theorem, pp. 
204-206. 
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2.6 Demand for Schools 

The human capital theory [Becker (1967)] implicitly assumes that schools are 
homogenous. This, in turn, suggests that the choice of school is irrelevant. However, as we 
already learned in the previous section, the entire literature on the education production 
function presumes that schools are different from each other in productivity. This 
presumption has an immediate implication on the individual behaviour on school choice. 
If schools are different from each other in productivity, there is no reason for us to believe 
that a rational individual chooses a school at random. He chooses the best school subject 
to his budget and other constraints. 

This motivates the discussion in this section. The literature on the demand for schools is 
rather undeveloped. According to the available literature, the earliest works on the issue 
were published in the 1980s [See Fuller et al. (1980)]. And from the 1980s to today, only a 
few works have been published. Economic theories and statistical techniques are very 
specific. Our review of the literature on the issue shows that two types of statistical 
techniques were applied for estimation purposes. Venti and Wise (1982) have estimated a 
system of equations for application, choice of college quality, and admission decisions 
simultaneously. Gertler and Glewwe (1990) have applied the Nested-Multinomial 
(NMNL) of McFadden (1981). The conceptual framework for Gertler and Glewwe (1990) 
is provided by Small and Rosen (1981). 

Venti and Wise (1982) argue that estimation of demand for school and admission 
decisions without considering the application decision is biased because of the selectivity 
problem. It is more accurate, they say, to first model the application decision. If one 
decides to apply, then the problem is the choice of school to which one applies. After 
application to a college, the college authority will decide whether to accept the application 
and offer a placement or to reject. Venti and Wise (1982) assume that the utility associated 
with not applying for a college (U0) is a linear function of socio-economic characteristics 
of the individual. Thus, 

U 0 =Z,b 0 +e 0 (2.22) 

where Zj is a vector of socio-economic characteristics, b0 is a vector of estimable 
coefficients and e0 is a random error term. Venti and Wise also assume that the quality of 
the most preferred school is a function of socio-economic variables. 

Q = Z,ß2+e2 (2.23) 

where Q is the quality of the most preferred school. ß2 is a vector of estimable coefficients 
and e2 is a random error term. Venti and Wise (1982) assume that the average SAT scores 
of a given school represent the quality of that school. 

Then, the utility from continuing education (U0 is 
U, =Z,b1+Qc1+e, (2.24) 
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Equation (2.22) and (2.24) together show that one will apply for the most desirable college 
if and only if Ui > U0. 

Then the probability of application is equal to the probability of Ui > U0, Pr.( Ui > U0). By 
substituting equation (2.23) into (2.24), we can write the probability of application 

Pr(U, > U0) = Pr[Z,(b, + c,ß2 - b0) + (c,e2 +e, - e0) > 0] (2.25) 

Once the application is submitted, the authority of the school will consider whether the 
applicant is qualified. An applicant will be admitted only if his academic potential (AP) is 
not less than the required minimum standard (L) by the college. Venti and Wise (1982) 
assume that the minimum standard of a college is a positive function of the quality of the 
college. Let Lj = aQj + Uj, where subscript j refers to the j t h college, and Uj is a random 
term. Applicant potential is assumed to be a function of his high-school rank (R), SAT 
scores (T), socio-economic characteristics of the applicant (Z2)

1S, and a random error term. 
Let 

APij = a iT i + a 2 R . + z2i5 + eij (2-26) 

be a linear approximation determining the college's assessment of applicants' academic 
potential. It is now clear that an applicant will be admitted to a college only if the 
academic potential is not less than the required minimum standard by the college. 
Equation (2.27) gives the admission probability. 

Pr(Admit1) = Pr(APi j>LJ) = Pr [ (a 1 T i +a 2 R 1 +Z 2 l 5) -aQ J +(e j J -u j )>0] 

(2.27) 
Venti and Wise (1982) estimate equations (2.23), (2.25) and (2.27). Estimation of this 
model requires several types of data. Venti and Wise (1982) use selected variables to 
represent academic and non-academic achievements of individuals, quality of the 
education at high school, socio-economic background of individuals, and local labour 
market information. The academic achievements of respondents are measured by the 
Scholastic Aptitude Test (SAT) scores of the responding individuals. For those who had 
not taken the SAT, either the American College Test (ACT), or the Educational Testing 
Service (ETS) scores were used to produce their "SAT equivalent" scores. Venti and Wise 
(1982) also use the high school class rank of individuals as a measure of academic 
achievement. Non-academic achievements are measured by the leadership quality of 
respondents (whether the respondent is a leader of the student community at high school or 
not) and the athletic achievements of the respondents. Quality of the high school attended 
is approximated by the percentage of students from a given high school enrolled in two- or 
four-year college programs. Quality of the college, the dependent variable of equation 
(2.18), is the average SAT score of the students entering the college. Family income, 
parents' education, race, and residence of the respondent serve as socio-economic 
variables in this model. Local wage rates and unemployment rates are the local labour 
market variables. 

Note that we have used subscripts 1 and 2 with Z. This is just to differentiate between two sets of socio
economic characteristics used in different equations. 
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According to their findings, the academic achievements of students (SAT and its 
equivalent) play the most important role in application, choice of college quality and 
admission decisions. Nevertheless, other variables such as high school class rank are also 
important. One of the most remarkable findings of Venti and Wise (1982) is that 
individual SAT (or equivalent) scores bear more on application and college quality than on 
the admission decision. 

An advantage of the Venti and Wise (1982) model is that it corrects the college quality 
equation (2.23) and admission model (2.27) for the selectivity bias. However, all the 
criticism regarding the selection of a single measure for school quality is applicable to 
their model as well. There is no solid theoretical foundation for the school quality model. 

An alternative specification and estimation method is used by Gertler and Glewwe (1990). 
According to their specification, there are G+l options for an individual for whom there 
are G different schools in the vicinity of his residence. First of all, he is to decide whether 
or not to continue education. If the no-schooling option is chosen, his utility function is 
given below. 

U0 = a, Y + a2Y2 + e0 (2.28) 

where U is the utility, Y is family income and E is a random error term. Subscript "o" 
indicates the no-schooling option. Square of income is introduced into this utility function 
on two arguments. Since the decision rule compares utilities associated with two 
alternatives and income is a determinant of the utility associated with any alternative, the 
income effect will be cancelled out from the demand function if it appears in the utility 
function in linear form. This does not allow the inclusion of income as an explanatory 
variable in the demand function. An alternative method is to introduce varying coefficients 
of income for the utility functions associated with different options. However, Gertler et al 
(1990) argue16 that this violates the "maximisation of stable utility function". 

If he decides to continue education, he has to choose a school. If the schooling option is 
chosen, his utility depends on the school selected for education. Utility derived from the 
schooling option is assumed to be a function of the increment of the human capital stock 
from one year of education in the selected school and consumption of goods and services 
other than education. Gertler and Glewwe (1990) assume that increment of human capital 
stock is a function of school, individual and family characteristics. Utility associated with 
school "i" is given below. 

Uj = YiZi + a , (Y-Kj - wh,) + a 2 (Y-Ki - whj)2 (2.29) 

where YJZJ is the function determining increment of human capital, Z is a vector of school, 
family and individual characteristics, Y is family income, K is direct cost of the schooling 
option (tuition, books, etc.), w is the opportunity cost of education and h is the number of 
hours that a child cannot work due to school attendance. The term in the parentheses is the 

16 This point is clearly elaborated in Gertler et. al. (1987) and Gertler et. al. (1994). 



40 Chapter 2: Theoretical Background 

net income available for consumption of goods and services other than education17. Gertler 
and Glewwe (1990) assume two types of schools: local schools and faraway schools. The 
maintained hypothesis of this classification is that parents choose faraway schools because 
the quality of education in these schools is better than the quality of the local schools18. 
This leads to three alternative choices for the individuals in their sample: no schooling 
option, local school or faraway school. Gertler and Glewwe (1990) estimate this model 
using the Nested Multinomial Logit of McFadden (1981). The probability of no-schooling 
and choosing i category of schooling is given as 

t 0 = eXP(Uo) (2.30.1) 
exp(U0)+[exp(U, /a)+exp(U f /a) ]° 

exp(Uj /a ) 
itj = ' (2.30.2) 

[exp(U,/a)+exp(U f /a)f 

where a is one minus the correlation of error terms in the conditional utility functions of 
the local and faraway schooling options, subscripts "1" and "f ' denote local and faraway 
schooling options, respectively. They next use Small and Rosen (1981) to calculate the 
willingness to pay for reducing travel time. 

Gertler and Glewwe (1990) argue that the price elasticity does not reveal the overall 
welfare effect of charging user fees. Price elasticity estimates do not consider the welfare 
effect of utilising the funds raised in terms of user fees. Therefore, Gertler and Glewwe 
(1990) estimate the "welfare neutral price" of education. Their estimation assumes that 
user fees are invested to build schools with more facilities in the vicinity of the 
respondents' residence. More specifically, they estimate the willingness to pay for 
reducing travel time from one and two hours to zero. The estimation procedure is fully 
articulated in Small and Rosen (1981). Willingness to pay for reducing travel time to zero 
is calculated for several income quartiles. Estimates of willingness to pay are then 
compared with the operating cost of schools. Their estimates show that the willingness to 
pay for reducing travel time by one hour is smaller than the operating cost. However, the 
willingness to pay is much higher than the operating cost when the travel time is reduced 
by two hours. 

Inclusion of children's opportunity cost into this seems rather unrealistic because they have already 
decided to attend school before choosing a school. Therefore, for school choice, opportunity costs is a 
sunken cost. 

This assumption is justified within the context where Gertler and Glewwe (1990), estimate the model. This 
is an application to rural Peru. According to Gertler and Glewwe (1990) the quality of education in rural 
Peru is not good on average as compared to the average quality of education in the urban sector. Therefore, 
parents living in the rural sector tend to send their children to faraway urban schools to give them a better 
education. 
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2.7 Policy Issues 

Most of the literature surveyed in previous sections shows that the schooling decision is 
positively correlated with family background. This positive correlation arises from two 
sources. First, the family background has a direct effect on the optimal length of schooling 
through its effect on "opportunities" and "abilities". The second link is generated through 
the effect of family background on school choice and in turn, the effect of school quality 
on the length of schooling. This creates a vicious circle which transmits the inequality 
from generation to generation. Children of poor parents will leave schools early because 
their parents are poor. Those children experience a disadvantaged situation in the labour 
market because they are less educated. Their children will, in turn, be less educated and 
poor for the same reasons. In other words, they are poor because their parents are poor. 
Poverty will transmit from one generation to the next through this vicious circle. 

Policy makers and social scientists are interested in how to break this vicious circle. 
According to Becker and Tomes (1986), ceteris-paribus this will be broken within several 
generations because the "earnings regress towards the mean" over generations. The 
intensity of this convergence depends on the slope of the regression of children's earnings 
on parents' earnings. The slope has to be a positive fraction and the regression line should 
intersect the 45-degree line at the positive quadrant. The smaller the slope (closer to the 
zero), the sooner will be the convergence. And given that rich parents invest a smaller 
percentage of their income on children's human capital formation [cf. the section on 
family background and investment in education in this chapter], education will expedite 
the process of convergence [see also Polachek and Siebert (1993), p. 51]. Therefore, 
Becker and Tomes (1986) suggest that state intervention is not necessary. However, many 
empirical applications of the Becker-Tomes model have resulted in a relatively large slope 
of the regression line, indicating that convergence will not occur soon. 

There are also theoretical arguments stating that a policy intervention will be ineffective 
because none of these policies will reduce the early dropouts from full-time education. For 
example, Manski (1989) develops a theoretical model to evaluate the effects of some 
selected education policies on the dropout phenomenon. This theoretical model is 
developed by assuming that the enrolment in a given education programme and the 
completion of that programme are two different decisions. The enrolment decision is 
entirely an endogenous decision to the decision-maker, whereas completion of the 
programme depends on an endogenous factor {willingness to complete) and an exogenous 
factor {ability to complete). Manski (1989) assumes that the ability to complete a given 
programme is not known to the decision-maker. He realises his competence only after 
attending the programme. Manski (1989) shows that one will drop out before the end of 
the programme once he realises that he is not competent enough to complete it. In this 
sense, dropout as well as the completion is an outcome of the optimisation behaviour. He 
uses this theoretical argument to show that scholarship programmes or any other incentive 
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packages will not reduce the dropouts substantially. Instead, these policies may increase 
dropout rates. 

At the end of compulsory education one faces three alternative options: go to the labour 
market and work for a wage, continue education and complete the next level, and continue 
education and drop out before the end of that level. The utilities associated with these 
options are designated by UW,UC and UD, respectively. For the purpose of modelling, 
Manski (1989) assumes" that UD < Uw < Uc. He defines an ex-ante probability of 
completing the stipulated programme, Pr. This probability is varying over individuals. One 
will enrol in post-compulsory education if and only if Pr.Uc+(l- Pr.)UD > Uw, the expected 
utility from enrolling is greater than the utility derived from working. One will be 
indifferent if the former is equal to the latter. Using this indifference condition, we can 
solve the above enrolment criterion for the threshold probability of completing the 
stipulated programme. The enrolment criterion can then be re-stated using the threshold 
probability. One will choose the enrolment option if his ex-ante probability is greater than 
or equal to the threshold probability. Manski (1989) assumes that the ex-ante probability 
has a given distribution. 

Policy makers can influence the enrolment decision either by increasing Pr, the ex-ante 
probability of completing a given programme or by increasing Uc, utility derived from 
continuing education. Various types of educational subsidies increase Uc, and Pr can be 
increased by lowering the standards of education. These encourage the less competent and 
less enthusiastic people to enter the programme. A greater proportion among them will 
drop out before the end of the programme and therefore increase the dropout rates. 

Despite the Becker-Tomes claim that policy interventions are not required and Manski's 
claim that policy interventions are ineffective, there are many other reasons for policy 
makers to intervene within the free market equilibrium of the education system. Equity, 
efficiency and public concern are considered as three very important reasons [See Polachek 
and Siebert (1993), pp. 59-67]. Without appropriate state intervention, poor people will 
not be able to afford their schooling and it is therefore socially unfair to leave the 
education solely to the private sector. It is necessary to have education subsidies in order to 
attain an egalitarian society. This is the equity objective of education policy. 

Education is an activity with many positive externalities. Therefore, the equilibrium length 
of schooling attained by wealth maximising individuals is less than the social optimal and 
hence the resource allocation will not be socially efficient. This is an efficiency 
justification for state intervention in terms of subsidy policies and compulsory education, 
etc. Public choice theory refers to the impact of interest groups in politics. There are many 
interest groups with education as one of the prime targets. For example, teachers' 

" Note that all other possible orderings generate trivial behavioural patterns. For example, if Uw has the 
highest value, everyone will work, and if UD is the highest, everyone will enrol and drop out before the end 
of the programme. 
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associations in the USA and many European countries are strongly influencing the 
formation of education policies of their respective countries. In Sri Lanka, almost all 
voters in general, and lobbying groups led by university students in particular, are 
extremely interested in the matter. 

There are three motives that generate massive policy interventions in the field of 
education. One can divide the complete range of currently practised education policies 
into: 1.) the compulsory education policy, 2.) subsidy policies, and 3.) policies aimed at 
the improvement of the quality of education. This section presents remarks pertaining to 
the evaluation of these policy options within a given theoretical framework. 

Compulsory Education: Education is compulsory until a certain level everywhere in the 
world. The legal enforcement of compulsory education compels parents to send their 
children to full-time education until the socially determined level is reached. This policy is 
not without drawbacks. For example, from the policy makers' perspective, proper 
implementation of compulsory education policy is rather difficult. For the effective 
implementation of this policy there should be a mechanism to monitor the system. There 
should be a mechanism to check whether parents send their children to school and to 
punish the parents who disobey the law. This system requires a bureaucracy and therefore 
inefficiencies associated with a bureaucracy will affect the proper implementation of the 
completion of compulsory education. From the individual's perspective, this policy will be 
felt to be unfair by those for whom the unconstrained equilibrium length of schooling is 
less than the compulsory length, because under the latter, their perceived marginal rate of 
return is less than the marginal cost. However, in hindsight the policy may benefit them. A 
key issue is of course the optimal length of compulsory education. 

Education Subsidies: There are many different forms of education subsidies, varying 
from completely free education (case of Sri Lanka) to providing various types of education 
subsidies. In fact, the argument is that some people leave school before the socially 
desirable level because the cost of education is higher for them. Provision of subsidies 
presumably lowers the cost and thereby encourages pupils to stay in full-time education for 
a longer period than their free market equilibrium level. Currently, there are many different 
forms of subsidy policies. Free education by the public schools, soft loans, scholarships, 
grants, education auctions, and education vouchers are but a few examples [For a detailed 
discussion of various types of education subsidy policies, see Johnes (1993), Chap. 7]. 
While each subsidy system has its own merits and demerits, Peltzman (1973) [See 
Polachek and Siebert (1992) for a simpler graphical exposition] contributes a general 
criticism regarding the effectiveness of education subsidies. Peltzman (1973) compares 
three types of subsidy schemes: offering a sum of money that can be used only for 
education, rebating the cost of education subject to a certain maximum, and offering 
subsidised education in a completely different and secluded set-up (he calls this in-kind 
subsidy). The first two options always shift at least a part of the budget constraint to the 
right, allowing the individual to choose any desirable amount of education and other 
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commodities. Therefore, these schemes would not have any negative impact on the choice 
of education by individuals. However, the third scheme, (which he argues is quite often the 
case in the US higher education), would motivate negative reactions at least among a 
segment of the population and thereby the total effect on the society would be 
unpredictable. 

The so-called Peltzman effect argues that the in-kind subsidy affects the schooling 
decisions of different social classes differently. It will increase the amount of schooling20 

of the poor while it has no effect on the schooling decision of the rich people. However, 
the effect of this policy on the amount of schooling attained by the middle-class would be 
negative. Therefore, whether the in-kind subsidy scheme will increase or decrease the 
average educational attainments of the society depends on the relative size of the middle-
class. If the middle class is larger than the other two, it will be counter-productive. 

This theory is based on the assumption that the education system consists of two secluded 
set-ups: subsidised schools managed by the state and the unsubsidised schools. No one is 
allowed to move between them. The subsidised option offers free education up to a certain 
limit and presumably this limit is higher than the free market equilibrium of the poor and it 
is smaller than the free market equilibrium of the middle-class and the rich people. An 
individual can choose either the subsidised option or the unsubsidised one. Once the 
choice is made, he has to stick to it. For example, choosing unsubsidised education means 
a complete rejection of the subsidy. Or in other words, choosing subsidised education 
means that one has to remain in the subsidised education system until the end and he 
cannot move back to the unsubsidised option once the subsidised education is completed. 

If the subsidised option is chosen one can spend all income to buy other commodities. This 
means that one can move to a corner of the budget constraint: buy no additional education, 
spend all money for other commodities and utilise only the subsidised amount of 
education. If the non-subsidised option is chosen, the individual moves to the free market 
equilibrium. 

In the case of poor people, the subsidised amount of education is greater than the free 
market equilibrium amount by construction of the model. Therefore, the best alternative 
for them is to move to the subsidised education. This increases the consumption of 
education and other commodities. At the other extreme, rich people consume a larger 
amount of education as well as more of the other commodities. Therefore, the marginal 
utility from education and other commodities is very small. If they decide to move into the 
subsidised education, they have to reduce the consumption of education by a substantial 
amount. This is associated with some loss of utility. They can also increase the 
consumption of other commodities by moving to a corner of the budget constraint. This 
presumably increases the total utility. However, the utility gain will not be sufficient to 

20 Peltzman ( 1973) refers to the monetary value of education. However, it can easily be extended to the units 
of human capital or to length of schooling. 
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compensate for the loss of utility due to the reduction of the consumption of education. 
The rich people will therefore stick to the free market equilibrium. The free market 
equilibrium amount of education of the middle-class is larger than the subsidised amount 
of education. However, Peltzman (1973) argues that for an individual from the middle-
class, utility loss associated with reducing education is smaller than the utility gain due to 
the increase of the consumption of other commodities. Therefore, the middle-class will 
reduce the consumption of education with the in-kind subsidy. 

General subsidy programmes such as free education are criticised for their cost 
ineffectiveness because they can also include subsidies for those who can pay. 
Specifically, the policy of free education can even be counter-productive. This policy will 
minimise the direct cost of education subject to a substantial amount of supplementary 
cost. Therefore, this policy will not encourage those who quit school earlier due to reasons 
other than the direct cost and those who cannot bear even the supplementary cost. For 
example, a free education policy will not help less able and less motivated students. Given 
the assumption that family background has a positive effect on these variables, all these 
imply that a greater part of the benefits of free education will be accrued by students with 
advantaged family backgrounds. From this perspective, free education subsidises the 
education of well-off children. 

An alternative policy to overcome this drawback is to arrange individual specific 
subsidies. Scholarships, grants and soft loans are the most popular individual specific 
subsidy programmes. Schools or the policy makers have to identify the people really in 
need of the subsidy and allocate grants for them. In general, scholarship programmes are 
on a need basis and a merit basis. Granting scholarships on a merit basis is a rather easy 
task. However, the need base raises some practical problems. First of all, it is not easy to 
identify eligible people without the effect of inefficiencies and favouritism. Therefore, the 
programme may fail to derive the desired outcome. Effectiveness of the merit-base subsidy 
programmes is rather questionable. In an egalitarian society [cf. section 2.4], where 
educational variations exist only because some people have more opportunities (low cost) 
than others, merit-base subsidy programmes will shift the cost curves downward in a 
parallel way. This will increase the optimal length of schooling of all groups and therefore 
the average length of schooling of the society will rise. It may also reduce the disparity of 
educational attainment because the equilibrium of the group with more opportunities 
cannot exceed the highest level determined by the education system. According to the elite 
model, the prediction will be entirely different: merit-base subsidies will increase the 
disparity. 

Effectiveness of the need-base subsidy programmes depends on the relationship between 
the economic environment of the individual, and the costs and the rate of return to 
education. If the conventional belief (that rich are more able and have more opportunities) 
holds, need-base subsidy policies will always reduce the disparity in education. However, 
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earnings disparity will not be affected in an elite society (able people: elite will always 
have a higher rate of return to education in equilibrium). 

Another criticism of these programmes is that they do not give any incentive to schools to 
work hard. Therefore, others recommend more sophisticated general and specific subsidy 
programmes such as education auctioning and education vouchers. 

Education auctioning involves the use of a closed-bid auction to determine the price of 
education and thereby to encourage schools to work more efficiently. A central authority 
responsible for education can set the quality targets of education and then call closed-bids 
from all the schools that guarantee the minimum quality standard for a per-pupil price for 
each subject area and number of students that they can recruit for the coming academic 
year. Finally, the central authority can accept the bids with lowest per-pupil price with the 
guarantee of minimum education standard. Students' fees are paid by the government or 
by other donors. This system reduces the public expenditure of schooling by increasing the 
competition between schools whereby schools are motivated to provide education at their 
lowest cost. This system presumably increases the efficiency that in tum reduces the 
problem of x-efficiency in the education production process. 

In education, the voucher system proposes to grant a voucher to all eligible pupils that they 
can spend at any school. This gives more autonomy to the pupils in choosing a school. 
Therefore, schools will have to be more efficient and competitive in attracting more 
pupils. There are many variants of the voucher system offering different degrees of 
autonomy to pupils [see Levin (1992), Johnes (1993), Chap. 7 and also Rouse (1998)]. 
This system can also be combined with the auction system. First nominate schools and 
determine the price on the basis of a closed-bid auction, and then determine the value of 
the vouchers. 

Improving the Quality of Schooling: A plethora of studies on the education production 
function and school efficiency have emerged with mixed results [see section 2.5 of this 
chapter]. In general, the literature, both at individual as well as aggregate levels, suggests 
that there is no consistent relationship between school inputs and outputs [See Hanushek 
et al. (1992)]. Therefore, it is rather difficult to suggest the most cost-effective ways to 
improve the quality of schools. However, recent works on this issue have tended to 
recommend more structural changes and changes in administration systems and incentive 
schemes rather than to pump more and better inputs into schools. [See for example, 
Hanushek et al. (1992) and Levin (1997)]. 

This argument is precisely elaborated in Levin (1997), where he explains the education 
production process as an inefficient system. There are a number of reasons for this claim. 
There are several factors that promote efficiency: a clear objective function with 
measurable outcomes, incentive schemes, access to useful information, adaptability to 
changing circumstances, and use of the most productive technology consistent with the 
cost constraints. Levin (1997) argues that the school production process satisfies none of 
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these conditions. Therefore, "A tacit assumption will be that greater efficiency gains in 
educational production can be derived from dramatic organisational changes than from 
tinkering with reallocations of existing school inputs..."[Levin (1997), p. 303]. 

Hanushek et al. (1992)] is very similar to Levin (1997) in his assertion of policy 
implications. Hanushek et al. (1992), having observed the same inefficient school 
production process, recommend incentive schemes for teachers and schools on a merit 
basis. Schools and teachers that do better must be paid more than the others. However, 
difficulties associated with measuring performance hinder the efficiency of this method. 

Presumably, improving school quality will affect the optimal schooling length by its effect 
on the ability. Good schools always train pupils better. We can therefore expect that 
quality of schooling directly increases the ability [see Card and Krueger (1992a, 1992b)] 
and thereby increases the optimal length of schooling. However, at the same time we 
expect that quality of education and supplementary cost of education are always positively 
correlated, so improving the quality of schools will associate with a backward shift of the 
cost curve. This makes the effect of quality of school on education enrolment 
unpredictable at a theoretical level21. 

2.8 Summary, Conclusions and Implications on the Present 
Study 

2.8.1 Summary and Conclusions 

The main purpose of this chapter has been to review the literature related with the issues 
addressed by this book. Namely, factors determining the educational performance and 
school choice at the individual level and the understanding of the technological aspects of 
the education production process. In addition to the literature, this chapter began with a 
very brief review of the functional relationship between the level of education and 
earnings. The literature reviewed in this chapter has explored three major links: education 
as a signal [Spence (1973)], cognitive ability and personality traits [Gintis (1971)]. 

Theoretical and empirical literature related with the issues of demand for education 
explores several possibilities for family background effect on educational performances. 
Under uncertainty and with given assumptions of risk increasing with level of education 
and decreasing absolute risk-aversion, wealthy people will invest more in education. If the 
education system and the labour market returns to education are certain, family 
background can still affect the schooling decision via imperfect capital market and ability. 
Due to the capital market imperfections, people have to rely on self-financing or they have 
to mortgage their physical assets to finance education. This makes education affordable 
only for children from affluent families. Furthermore, some children cannot attend school 

21 Of course there are many other sources that make this effect unpredictable. For example, if quality will 
increase ability it will also increase the opportunity cost. 
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simply because they have to work to compensate for the low income of their parents. On 
the other hand, ability is not uniformly distributed: some are more capable than others. 
Theoretical conventions further prompt us to believe that children with affluent family 
backgrounds are more capable. What this story tells us is that unless an intervention 
occurs, family background effect on educational and labour market performances will 
remain, and therefore a vicious-circle of poverty will persist over generations. Theories on 
the school production process and the demand for schools show us that this transmission 
will be reinforced by the existing pattern of facility distribution and the mechanism that 
allocates pupils with different family backgrounds over schools. 

All these focus on the issues related with education policy. There is vast literature on the 
education policy issues which explores different forms of interventions: law enforcement, 
subsidising education, soft loan schemes, scholarships, education vouchers, auctioning 
education, and improving and equalising the quality of education. 

The main theories on the schooling decision that we have reviewed in this chapter are 
Becker (1967) and Ben-Porath (1967). Overall themes of the present study (i.e. free 
education, other subsidy programmes, efficiency (quality) of schools and the demand for 
quality of schools) can be combined with these theories to give a rough sketch of the 
theoretical foundation of this study. 

As we have already explored in section 2.7, all the education subsidy policies divide into 
general subsidies and individual specific subsidies. The general subsidies benefit all the 
age- eligible pupils equally, whereas individual specific subsidies benefit only those who 
are selected for the subsidy. The free education policy is an example of the general subsidy 
programmes. Regardless of whether they are general or specific, all the subsidy 
programmes presumably reduce the cost of education. Within Becker's framework, 
education subsidy programmes shift the marginal cost functions to the right, enabling 
beneficiaries to obtain a given length of schooling at a lower cost. However, as we have 
shown in section 2.7, general subsidy programmes will not necessarily reduce the disparity 
of educational attainment between rich and poor people. General subsidy programmes, by 
reducing the cost of education equally, increase the optimal length of schooling of all the 
beneficiaries. However, individual specific subsidies such as scholarships on a need basis, 
will reduce the cost only of the beneficiaries. Therefore, such a policy increases the length 
of schooling of the economically less affluent pupils towards the optimal length of 
schooling of economically affluent pupils. However, its effects on labour market returns 
depend on the underlying model. For example, under the elite model, where the individual 
variation of schooling is due to the variations of personal capabilities, the marginal rate of 
return to education of the elite group is higher than the marginal rate of return of the 
backward group even after the subsidy. (I.e. the rate of return curve of the elite will always 
locate above the rate of return curve of the backward group). Under the egalitarian model, 
the rate of return to education will be equalised for all after the subsidy. 
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Ben-Porath (1967) also presents some interesting implications concerning the education 
subsidies. Under the Ben-Porath (1967) model, education subsidies will lower the price of 
purchased inputs (Pd) in equation (2.5). The first derivative of equation (2.5) with respect 
to Pd is positive, indicating that the lower Pd rotates the marginal cost downward through 
the origin. However, the vertical segment of the short-run marginal cost curve is 
unaffected. These clearly indicate that subsidy programmes increase the length of full-time 
education. Implications on the effect of general and specific subsidy programmes are on 
par with those of Becker (1967). 

The implications of Becker (1967) and Ben-Porath (1967) differ on improving quality of 
schooling and keeping cost constant. Under the Becker framework, quality of schooling 
can be introduced through the rate of return. Pupils being trained in resource-rich schools 
are more productive and therefore earn a higher rate of return to education [Card and 
Krueger (1992a, 1992b)]. This shows that ceteris-paribus, the quality of education 
increases the optimal length of schooling. 

Ben-Porath's (1967) model predicts that the quality effect is ambiguous. Quality of 
education can be incorporated into this model either through variable D (purchased inputs) 
or ß2 in equations (2.4) and (2.5). Improved school quality increases the efficiency of the 
human capital production process [equation (2.4)]. This lowers the long-run marginal cost 
curve. The vertical segment of the short-run marginal cost curve shifts outward as well, 
because the efficiency of the human capital production function is now improved. A 
downward rotation of the long-run marginal cost curve increases the length of full-time 
education. However, the outward shift of the short-run marginal cost curve shortens the 
length of full-time education. Therefore, the effect of the school quality on length of 
schooling is unpredictable in the Ben-Porath model. 

If the quality improvement is associated with an increase in the cost of education, (levy a 
user-fee to improve the quality of education, for example), predictions will be different. 
According to Becker's framework, this shifts rate of return and cost curves upward 
whereby the ultimate effect is unpredictable. According to the Ben-Porath model, such a 
policy will at least partially offset the rotation of the long-run marginal cost curve. Under 
the Ben-Porath framework, the ultimate effect is uncertain. However, it is more likely to 
be negative because only the positive effect of quality improvement is offset. 

In the remaining chapters of this book the theoretical framework is concentrated around 
the simplest version of Becker (1967). Ben-Porath's framework and the extensions of the 
Becker model with uncertainty and consumption motives are ignored. Ben-Porath (1967) 
offers a sound theoretical framework for analysing the investment in human capital in 
general. However, modelling the length of schooling within the Ben-Porath framework is 
not straightforward. This requires further assumptions and complicates the model. The 
uncertainty and consumption motives are beyond the focus of the present study. Therefore, 
the simplest version of Becker (1967) will suffice for the purpose of this book. 
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2.8.2 Implications on the Present Study 

The theme of the present study is the free education policy in Sri Lanka. This policy 
provides education without tuition fees for everyone until university education. As far as 
this theme is concerned, this literature review presents several hypotheses which can be 
tested empirically. We list these hypotheses below. The remaining chapters of this book 
test them and draw conclusions using empirical data collected from Sri Lanka. 

-There are many links between family background and educational attainments: 
uncertainty, imperfect capital markets and the relationship between family background and 
ability. These suggest that the tuition fee is only one among many factors preventing the 
poor from staying longer in full-time education. Therefore, free education alone will not be 
a sufficient strategy for breaking the family effect on educational attainment. 

-In the presence of facility and quality disparities in schools, family background may enter 
into the choice of schooling in such a way that pupils with affluent family backgrounds 
will choose better schools. 

-The presence of family effects on school choice will reinforce the family background 
effect on education because quality of school has a direct effect on educational attainment. 



Chapter 3 

Investment in Post-Compulsory Education in 
Sri Lanka 
3.1 Introduction 

This chapter analyses factors determining the length of full-time education and enrolment 
decisions of Sri Lankans. The analysis only covers the voluntary choices in education and 
takes compulsory education as given. We will focus on children in the teen-age-range 
between the end of compulsory education (age 10), and the age at which university 
education may begin. This is because within this age-range, every child may attend 
schooling without restrictions: there is no ability test on entrance. If neither failures nor 
repetitions occur, one will end this episode within eight years, or at age 18. Therefore, the 
eligible age group for this study is from 10 to 18 years inclusively. By considering the 
failures and repetitions, we define the eligible age group as 10 to 20 years. The analysis in 
this chapter is based on the human capital theory of Becker (1967). Becker's theory on 
human capital investment has been fully articulated in chapter 2, section 2.4. 

This chapter contains a total of eight sections. Section 2 below briefly outlines the 
theoretical framework, which in this chapter, begins from equation 2.2 of Chapter 2. This 
equation states that the marginal rate of return to education and marginal cost of education 
equalise at the equilibrium. Section 3 reports the model. Data, source of data and some 
selected descriptive statistics of the variables used in the model are presented in section 4. 
Regression results and their interpretations are reported in section 5. Section 6 further 
analyses the voluntary dropouts, failures at competitive exams, and residuals of the 
estimated models. Some policy implications are discussed in section 7, and section 8 
concludes the chapter. 

3.2 Theoretical Framework 

Following section 2.4 (equation 2.3) of this book and similar to Card (1994), we assume 
that for a given individual, the marginal cost of education is an increasing linear function 
of the level of education. We further assume that the intercept of the marginal cost curve 
and the marginal rate of return vary over individuals, and the effect of the level of 
education on marginal cost is constant. We can write the following two equations to 
represent them as 

l s ~ = b ' (11) 

r(K + Wd)i =(:„,+c,S, (3.2) 
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We can solve this equation system to obtain the equilibrium length of education for 
individual i. This yields 

S*=hZ^L ( 3 3 ) 
c i 

Now, considering the data set we have available (see section 3.4), we assume that the 
individual specific component of the marginal return to education, b0, is a function of 
ability (A), gender (G) [G=l if Male], place of residence (R) [R=l if Urban], and a random 
component Ei. The individual specific component of the marginal cost curve, cni is a 
function of ability (A), parents' income (Y), gender (G), size of the household (N), and a 
random component (e2). Both are assumed to be linear functions. 

b0i =ß 0+ß,A i+ß 2R 1+ß 3G i+e l i (3.4) 

c0i =Yo +YiA( +Y2Y; +Y3Ni + Y4Gi +e2. (3.5) 

We expect that children with greater ability have a higher rate of return to education; ßi>0 
and that they also have a higher opportunity cost because they can eam higher wages at all 
education levels (Yi > 0). The clear implication of this is that the ability effect on the 
schooling decision is unpredictable. Whether more able children stay longer in school 
depends on the relative effect of the ability on the return to education and on the cost of 
education. If the ability effect on the rate of return is greater than the ability effect on the 
cost, more able children will enjoy more education. In other words, the ability effect on 
schooling is positive if the earnings functions with different ability levels diverge and do 
so more strongly than the levels of the cost functions. [See Hartog (1993), Oosterbeek 
(1992) and Oosterbeek and Van Ophem (1995)]. 

We assume that both the intercept of the earnings function and the marginal rate of return 
to education for men are not smaller than that for women with the same characteristics, [y^ 
> 0], [ß3 > 0]. This assumption is consistent with the common belief that women are 
discriminated against in the labour market. 

Parents' income is assumed to have a negative effect on the cost of education. Children 
born into rich families can afford the cost of education from their own funds for which 
they can apply a lower discount rate (Y2 ^ 0). 

Children belonging to large families have to share the given family resources and are 
therefore more likely to rely on outside funds for which the rate of interest is higher than 
the rate of interest for their own funds. Furthermore, for the same reason, those children 
would have to find jobs to compensate for the insufficient family income, and therefore 
they have higher opportunity cost. These arguments imply that family size (N) has a 
positive effect on the cost of education (Y3 > 0). 

Because of the unequal economic development between the urban and rural sectors in 
many developing countries, most employment opportunities are generated within the urban 
sector. Therefore, we expect that the rate of return to education is higher in the urban 
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sector than in the rural sector, (ß2 > 0)'. Another reason to expect a positive sign for this 
coefficient is that the quality of education varies among sectors. Most of the highly 
facilitated schools in Sri Lanka are located within the urban sector (see Chapter 1). 

The ability variable in this model is assumed to cover both the cognitive and the affective 
abilities. We assume that ability can be divided into four additive components; genetic 
ability, ability accrued from compulsory education, ability accrued from the socialisation 
process at home, and an immeasurable component of ability. With regard to the post-
compulsory education decision, ability accrued from compulsory schooling is assumed to 
be a constant for everyone. Everyone makes the decision at the same age and with the 
same level of education. We then assume that the genetic ability and the ability accrued 
from the socialisation process at home is a function of the birth order of the child and the 
education background of the family. In the economic literature, birth order is used first by 
Behrman and Taubman (1986) as an indicator of in-born ability. As they have presumed, 
higher order births (younger children) have disadvantages both in genes and parental care. 
The Behrman and Taubman (1986) hypothesis claims that ceteris-paribus, younger 
members of a family have lower genetic endowment than the genetic endowment of older 
siblings of the same family and hence are less able. However, as we have already 
discussed, when the ambiguity of the ability effect on the schooling decision is concerned, 
the birth order effect on schooling is not predictable. In this model, since we have no direct 
information on ability, we have used an indirect method to test the Behrman and Taubman 
(1986) hypothesis on the effect of birth order on ability (see below). Children of educated 
parents receive more attention from the parents and these parents are more aware of the 
development of the child both physically and psychologically. In this model we use the 
education level of the mother as an indicator of the family educational background2. 
We can now write the following equation to represent ability: 

Aj =^0+n,M i+|a2B i+e3 i (3.6) 

where \i0 is the constant representing ability accrued from compulsory school. M is the 
mother's education, which is assumed to represent the education background of the family. 
Hi is the marginal effect of the education background of the family as measured by 
mother's education. B is the birth order of the respondent. This is a serial number assigned 
to the siblings in each family arranged in descending order of their age (i.e. the oldest child 
gets birth order 1) and u,2 is its marginal effect on the ability. e3 is a random error 
component which represents the un-observable ability variations. All coefficients are 
assumed to be positive. 

1 This may be partially eliminated by the mobility of workers. In fact, the willingness of most Sri Lankans to 
live in the urban sector may be partly explained by this. Due to the financial and psychological cost 
associated with migration and high concentration of industries in the urban sector, the internal movement of 
workers is not sufficient to equalise the rate of return over regions. 
2 Because the mother has the predominant role in child rearing, we can assume that mother's education is 
more appropriate than the alternative measures. 
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Substituting the equations (3.4), (3.5) and (3.6) into (3.3), we can write the reduced form 
of the equilibrium length of education as follows: 

S* =90 +0,01 +02R, + 83Bj +04M, +05N : +06Y, + 6i (3.7) 

where, 9Q = ß° " Y ° + ^ ° ( ß ' " Y ' } , 0 , = ^ ^ , 0 2 = ^ , 
c, c, c, 

Q ^ M ^ 9 4 = i A ^ , 0 5 =- l i , 06=-^and, 
c, c, c, c, 
_ £ , - e 2 ß i - Y i r 

C, C, 

The expected value of all the error terms is zero, any pair of error terms is non-correlated, 
and the variance of each error component is a constant by assumption3. 

None of the structural parameters is identified in this model. However, since Ci is a 
constant and positive by definition, we can identify some of the structural parameters at 
least up to a scalar Ci. 

We can use this specification to test whether the ability effect on the rate of return is 
greater (or less) than the ability effect on the opportunity cost, [i.e.ßi > yi ]"• However, 
note that this is a weak test in the sense that the ultimate conclusion depends on the 
assumptions concerning the sign of the structural parameters of the ability equation which 
are not empirically verifiable. We have two reduced form coefficients in the model 
facilitating this test; 03 and 04. The sign of \K2 in 03 is not predictable even at the theoretical 
level. However, it is more acceptable to assume that mother's education has a positive 
effect on ability of the child (u.i > 0). Therefore, we choose 04 for this test. Then, the 
estimated 03 can be used to test the Behrman and Taubman (1986) claim that the youngest 
children of a family have disadvantages in terms of genetic endowment and parental care. 
If that hypothesis is true, \i2 in our specification must be negative. Since the sign of Ci is 
assumed to be positive and the sign of ßi - y, is revealed by the test on 04, the sign of |x2 

can be detected from 03. 

Apart from that we can also have a rough idea about the relative importance of changes in 
the rate of return and the changes in marginal cost as determinants of changes in the 
optimal length of education. However, it should be kept in mind that all our results are 
conditional on our assumptions concerning some of the unidentified structural parameters. 
Despite that this model gives us very important information concerning the first hypothesis 
listed at the end of Chapter 2. 

In fact, these assumptions are rather unrealistic. There are many effects which jointly determine the error 
terms of these equations. For example, the unmeasurable component of ability contributes to the error term in 
equation 3.6. At the same time, the unmeasured ability would have some effect on both the intercept and the 
slope of the earnings function. However, we neglect such possibilities to avoid further complications of the 
analysis. 

This is the sufficient and necessary condition for the positive ability effect on education. See Hartog (1993) 
and Oosterbeek and Van Ophem (1995). 
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3.3 Econometric Specifications 

In a cross-section data set, such as the one we have at our disposal, we observe only 
whether any age-eligible child is in school or not, and how many years (or levels) that 
particular child has already completed when the survey is conducted. For those who have 
left school, the optimal length of education are their years of accumulated schooling. 
However, for those who are in school, the distribution of optimal length of education is 
right censored. 

3.3.1 Modelling the Schooling Decision 

In this chapter we use a cross-section data set to analyse the schooling decision. The level 
of education of the respondents is not reported in years but in levels. Therefore, with 
regard to the schooling decision, what we observe in our data set is whether individuals are 
still in school or not, and their schooling as an ordered variable. One can use this 
information to model the division of age-eligible individuals into two categories as current 
enrôlées and school leavers. An alternative method is to model the length of schooling by 
directly considering the fact that some respondents from the age-eligible population have 
not left school. Subsequent sections of this chapter will develop both of these models and 
test them empirically for Sri Lanka. We use the same theoretical structure in both cases. 

3.3.2 Enrolment Decision: The Enrolment Model 

The enrolment decision can be modelled easily by defining the criterion according to our 
theoretical structure. A child in the post-compulsory schooling age must be in school if the 
following condition is satisfied: 

S*>Ag e i -A 0 (3.8) 

where S* is the optimal length of post-compulsory education as defined by the model. Age 
is the current age of the child and A0 is the terminal age of compulsory education. In our 
case this is 10. We can define a binary variable di? which is equal to one, if the above 
condition is satisfied (and hence the child is in school), and zero otherwise. 

Following the conventional practice, we can express the above decision-making criterion 

in probability terms; namely, we can write the probability of school enrolment 

Pr.(dj = 1) = Pr.(S* > Agei -10) (3.9) 

Substituting equation (3.7) for S' into the above probability expression and re-arranging the 

terms we can write 
P(dj =1) = P[E; > -(0o + 0 A +62Ri +93Bi + 0 ^ +e5Ni +96Yi) + a,](3.10) 

where a, =Aget -10. We assume that e is normally distributed. This yields a probit binary 
choice model. The likelihood function is given below [see Maddala (1983)]. 
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L = n[ l -4>i] f[[*i] (3.11) 
i=l i = n i + l 

where O is CDF of e, which is assumed to be normally distributed. We assume that the 
data series is arranged in such a way that the first ni observations contain all school 
enrôlées and the remaining n - ni respondents have left school. The total number of 
observations is n. This model identifies regression parameters only up to a proportionate of 
the standard error, 0k/a [see Amemiya (1981) and Maddala (1983)]. We call this model the 
enrolment model. 

3.3.3 Length of Schooling Life: The Schooling Level Model 

An alternative approach is to model the realised length of schooling. This yields an 
equation of which the dependent variable is fully observed for school leavers, whereas for 
current enrôlées, the dependent variable is right censored. For this model, the dependent 
variable is the realised length of education and the censoring variable is a dummy 
indicating whether the child is currently in school or not. However, the estimation of this 
model involves further practical problems. The education level variable in this data set is 
not the actual years of schooling, but is instead, levels. Education is reported in six levels 
as: no education (0), Grades one to five(l), Grades six to eight (2), Grades nine to ten (3), 
Passed GCE(OL) (4), and Passed GCE(AL) (5)[see Chapter 1]5. 

Write equation 3.7 in vector notation as S* = X^ + E; where S*and Ej are scalars, X is a 

row vector with k-elements and ß is a column vector with k-elements. However, the 

survey data do not provide S*, the optimal length of education, of the respondents. Instead, 

we observe to which category a given respondent belongs. We assume a set of unknown 

thresholds, Oj. A particular respondent belongs to the lowest category (i.e. compulsory 

education) if his optimal length of education is less than cci. If ct\ >S*< o^the respondent's 

optimal length of schooling is located in the second schooling category, and so on. 

By substituting the summarised form of equation 3.7 and rearranging the terms we can 

write the probability that individual i belongs to category j , Pr.j(S* ): 

Pr, (SC) = *«Xj - Xiß) - *(ccH - X,ß) (3.12) 

where 0(.) represents the cumulative normal distribution function and a, , ctj.i and ß are 
regression parameters to be estimated. By assumption, all a's are non-negative and ctj > a 
j.i for all j's. 

5 The Labour Force Survey has reported education in eight levels; the six listed in the text and two additional 
levels for university graduates and post-graduates. Due to insufficient information, we excluded these two 
levels from the analysis. Respondents with zero education are also excluded because, in this chapter, our 
interest is only in the post-compulsory education decision. 
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However, the reported level of education of the school enrôlées tells a different story. For 
example, if a current enrôlée reports that he belongs to the jth-schooling category, it 
indicates only that his optimal length of schooling does not belong to a category less than 
the j t h category. Therefore, we can write the following probability expression for the 
current enrôlées. 

Pr,(S*) = l-«D(a j_1-X iß) (3.13) 

We can write the following likelihood function: 

L = njft[l-*i(aj_1-Xiß)]n [*i(aj-Xiß)-*i(aj_I-Xiß)]} (3.14) 
j=l [i=l i=ni+l J 

where we assume that the first ni observations contain school enrôlées and the total 
number of observations is n. Furthermore, Oo = 0 by definition. We call this model the 
schooling level model6. 

3.4 Data, Data source and Data Transformation 
3.4.1 Data and Source of Data 

The only survey which provides the current information concerning the variables of our 
model is the Quarterly Labour Force Survey conducted by the Census and Statistics 
Department of Sri Lanka. The current study is based on the information collected during 
the four quarters of 1993. 

3.4.1.1 The Quarterly Labour Force Survey 

The survey is conducted quarterly to produce estimates of employment, unemployment, 
labour force participation, and basic demographic characteristics. The scope of coverage 
includes all households of Sri Lanka, although the North and East provinces have been 
excluded from the sample since 1990 due to the civil war. 

The sampling method used for the Quarterly Labour Force Survey is the stratified two-
stage probability sample design. In the first stage, all nine provinces of the country are 
divided into three sections as the Urban and Rural sectors and the Greater Colombo area7. 
This consists of 19 domains. From among these 19 domains, 1,008 Census blocks were 
selected in the survey. The selection is done according to the population distribution of the 
1981 Population Census so that the selection probability is proportional to the size of 
population in the block. Then, from each block, 10 housing units were selected at random 
for the survey. Everyone in the selected housing unit of the relevant age group (+10) was 
included in the sample. By the definition of a housing unit, ( ...a house, an apartment, a 

This method was first used by King and Lillard (1987) to analyse the schooling attainment. 
7 The Greater Colombo area is one part of the Western province of Sri Lanka. This consists of Colombo 
M.C., Dehiwala-Mt.Lavinia M.C. and Kotte U.C. 
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group of rooms, or a single room when occupied as separate living quarters,...), 
households with five or more lodgers and all institutional units such as hospitals and 
military camps, etc. were excluded from the survey. The entire sample was then divided 
into four random groups for each quarter8. 

However, the use of this survey data has several drawbacks. Three major obstacles are 
discussed below. First, the information is not available regarding children below the age of 
10. Taking this into consideration, we developed our models by assuming that the child 
decides on the optimal length of schooling only after completion of the compulsory 
education. Nevertheless, there is a significant percentage of Sri Lankans with either a zero 
level of education, or who have dropped-out before the end of the compulsory level9. 

Second, the information regarding the school leavers is not properly dated. For this study, 
we need the information regarding when the school leavers decided to quit. However, this 
survey provides only the information at the time when the survey was conducted. 
Therefore, we have to assume that the information available to us provides good proxies 
for what is actually required. 

Third, income is reported only for employees. In addition, the reported income is also 
truncated at the upper-tail of the income distribution (Rs. 10,000 and above). Therefore, 
we had to impute income for employers, the self-employed (own account workers and 
unpaid family workers), and employees with an income above Rs. 10,000. Using the 
reported income, we estimated a simple version of the earnings function, which is used to 
impute income for income-not-reported parents. Imputing the earnings estimate based on 
employees' earnings to the self-employed has obvious drawbacks, so we alternatively use 
father's occupation to characterise the economic background of the family. 

3.4.1.2 Background Information Regarding Data Generation 

The Quarterly Labour Force Survey in 1993 has reported labour force information about 
7,516 households, which include 36,693 individuals. For the present study we have to 
choose the households with at least one child in the household head between the ages of 
10-20. This reduces the sample to 2,194 households. There were 8,811 children in the 10 
to 20 age group. Then we choose the children from the 10 to 20 years age group whose 
reported education is below university degrees and above zero. This reduces the sample to 
8,665. From this number, 1,976 cases were not living with their parents and so parents' 
information is not reported. For these, we used the average of the missing family variables 
where averages are calculated using the reported observations. 

This is the method used in general. However, due to some practical difficulties, a number of provinces have 
been dropped since 1991. The sampling method is published in Quarterly Labour Force Reports published by 
the Department of Census and Statistics. 
' According to the Quarterly Labour Force Survey- 1993, 33.2 percent school leavers from all age groups 
have either zero education or they have left school before the post-compulsory stage. 
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3.4.2 Data Transformation 

The questionnaire used in this survey provides comprehensive information about the 
labour force and demographic characteristics of the Sri Lankans. For the purpose of this 
study, some questions gave directly useful information whereas for others, we had to 
impute the hypothetical variables with some reasonable assumptions. The following 
section provides a brief description of all the variables used in this study. 

3.4.2.1 Level of Education 

This is the dependent variable of one of our models. This question was asked from all the 
members in the sample unit. This reports the highest educational attainment of the 
respondent. The variable is reported in intervals. 

3.4.2.2 School Enrolment 

Whether an age-eligible child is in school or not is the dependent variable of the school 
enrolment model and is the censoring variable of the second. Information was requested 
from all members of the household above the age of 10 and who report that they are 
currently unemployed and not seeking work. The question asks why the respondent was 
not actively working, or was not available, or was not looking for work. It is a pre-coded 
question and one of the answers provided to the respondent is Studies. We define as 
enrôlées all who are in the relevant age group (10-20), and who report that they are 
studying. All others in the same age group, including those who were not required to 
answer this question10, were considered as non-enrolees. Then the binary variable dj is 
defined as zero for non-enrolees and one for enrôlées. 

3.4.2.3 Demographic Characteristics 

Demographic characteristics such as Age, Gender, Ethnicity, Residence, Family size, Birth 
order, Mother's education, and whether father is Employer or Self-employed are either 
directly available or easily generated using the given information. 

3.4.2.4 Imputed Variables 

Because the Labour Force Survey only covers the income received as wages and salaries, 
income from other activities is not reported. Therefore, for those who earn income other 
than wage", the earnings variable is reported as missing. The reported income is also 
truncated at the upper tail (Rs. 10,000 and above). Finally, there were respondents who 

10 Those who were currently employed or unemployed, but reported that they are seeking work, were not 
required to answer this question. In fact, they were not attending school when the survey was conducted. 
11 According to survey definitions, only employees are required to report income. Respondents with labour 
force status other than employee are not required to report income. 
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reported that their monthly income is less than Rs.100, which is not reliable. Therefore, we 
use the following procedure to impute their income12. 

We impute the income of the following categories, a.) people with income of Rs. 10,000 or 
more, b.) non-wage earners13 and c.) income reported as below Rs.100. 

In order to estimate the income above Rs. 10,000, we assume that income is log-normally 
distributed. Then we use the Tobit estimation procedure to estimate the mean and standard 
deviation of the truncated log-wage distribution, which is then used to estimate the average 
earnings of the above Rs. 10,000 group14. According to our calculation, the average 
income of the group with more than Rs. 10,000 is about Rs. 12,484 (the mean and the 
standard deviation of the truncated log income distribution are 7.5 and 0.7, respectively; 
natural logarithm of Rs. 12,484 is 9.43). 

The Mincerian earnings function is used to estimate the earnings of other missing cases. 
Earnings function is reported in Appendix 3.A. 

Zero wages is assumed for those who have explicitly reported that they are unemployed or 
that they are not in the labour force. 

The income series of the mother and father of each household15 were aggregated to 
measure the parents' income. However, in addition to the ambiguity in estimating the 
income of un-reported cases, it does not represent the income of the parents of school 
leavers. Actually, what we need is the parents' income when the decision was made. As far 
as the current enrôlées are concerned we have the correct variable. For those who have left 
school however, unless we assume that the current income represents the income at the 
time they decided to leave school, current income is not a good proxy. Therefore, we also 
estimated an alternative specification replacing the parents' income variable with father's 
occupation, which is assumed to be more stable over the life cycle. For this purpose we 
divide all the reported occupations into four groups. 

The first group includes Legislators, Senior Officials and Managers (ISI Category I) and 
Professionals (Category II). The second group includes the following ISI categories: 
Technicians and Associate Professionals and Clerks. Service Workers, Shop and Market 
Sales Workers, Skilled Agricultural Workers, Fishery Workers, and Craft and Related 

Note that we have one group of respondents for whom no information about their parents was available. 
For them, we simply impute the average of the manipulated income series. 

This category includes employers, the self-employed (own account workers and unpaid family workers) 
and employees who had not reported income. 
14 See Maddala (1983), pp. 365 - 367. 

We use parents' income rather than family income. This is because of the unreliability of the available 
information. With regard to the current enrôlées, the information is acceptable. However, for the school 
leavers, we do not know whether the other children in the family were earning at the time when the 
respondent decided to leave school. In fact, this is equally true for parents as well. However, assuming that 
parents were working at that time is more reasonable than assuming that the other siblings were working. 



A Pearl of Great Price 61 

Workers are included in group 3. Plant and Machine Operators, Elementary Occupations 
and Armed Forces are in group 4. The control group consists of all others including 
unemployed, retired, and unreported cases, etc. 

In addition to the variables defined by the model, we included three quarterly dummies, a 
dummy to identify families with more than one age-eligible member, ethnicity, whether 
the father is an employer, whether the father is self-employed or an un-paid family worker, 
and whether the child is living with his parents. 

3.4.2.5 Descriptive Statistics 

Means and Standard deviations of the continuous variables appearing in the model are 
presented in Table 3.1 below. In calculating means of the level of education of mothers 
and children, we assumed that the respondents have completed the highest level of 
education in their education category. For example, for those who reported zero length, we 
assumed zero years; those who reported that they belonged to category 1 (grades 1 to 5), 
we assumed 5 years of education and so on. The second part of Table 3.1 presents the 
related statistics for categorical variables in the model. According to that data, 75 percent 
of respondents belonged to the Sinhala ethnic group, nearly 75 percent were school 
enrôlées, 83 percent were with more than one age-eligible respondent in the sample, and 
soon. 
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Table 3.1 
Descriptive Statistics 

Name of the Variable Mean Std. 
Continuous Variables 
a.) Age of the Respondents (Years) 
b.) Birth Order 
c.) Length of Education (Years) 
d.) Parental Income (Rs. Per month) 
e.) Mother's Education (Years) 
f.) Family Size  

14.92 
2.36 
8.89 
2290 
7.98 
5.96 

3.14 
1.21 
2.16 
1736 
3.01 
1.57 

Categorical Variables 
a.) Current Enrôlées 0.75 0.43 
b.) Sinhalese 0.78 0.41 
c.) Father is an Employer 0.04 0.17 
d.) Father is self-employed 0.33 0.41 
e.) More than one Member in the Sample 0.83 0.33 
f.) Male Respondents 0.51 0.50 
g.) Urban Respondents e 0.54 0.50 
h.) Father's Job: ISI Classification I or II 0.07 0.26 
i.) Father's Job: ISI Classification III or IV 0.12 0.32 
j.) Father's Job: ISI Classification V, VI or VII 0.25 0.43 
k.) All Other Fathers, Including Unemployed Fathers and Missing Cases 0.56 0.50 
1.) Parents' Information Available 0.77 0.42 
m.) Respondents from Quarter I Survey 0.24 0.42 
n.) Respondents from Quarter I Survey 0.25 0.43 
o.) Respondents from Quarter II Survey 0.26 0.44 
p.) Respondents from Quarter III Survey 0.25 0.43 

Source: Selected Sub-sample from Quarterly Labour Force Survey- 1993, Census and Statistics, Sri Lanka 
Note: Self-employed: Own Account Workers & Unpaid Family Workers 
Length of Education (Years) is calculated using only the school leavers. 
ISI-Classification I: Legislators, Senior Officials & Managers 
ISI-Classification II: Professionals 
ISI-Classification HI: Technicians & Associate Professionals 
ISI-Classification IV: Clerks 
ISI-Classification V: Service Workers & Shops and Market Sales Workers 
ISI-Classification VI: Skilled Agricultural & Fishery Workers 
ISI-Classification VII: Craft and Related 
All Other Fathers: Plant & Machine Operators and Assemblers, Elementary Occupations, Armed Forces, 
Unemployed, and Missing Cases 
Quarters I to IV refer to the quarter of the year when the survey was conducted. 

: Note that this proportion of Urban respondents is not comparable with the percentage of Urban 
respondents in the entire Labour Force Survey. The Urban participation in the entire Labour Force Survey is 
given in Table 5.6. 

3.5 Model Estimation and Empirical Results 

Depending on the variables that we used in the estimation, we have two different versions 
of each model. The results are presented in Tables 3.2 and 3.3. As we have already 
explained in a previous section of this chapter, the family income variable is imputed for 
some households. Therefore, in addition to the models with parental income, we also 
estimate the two models replacing the parents' income with the father's occupation. 
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Table 3.2 
Models of Enrolment and School Level Selection 

(Models with Parents ' Income) 

Enrolment Model School Level Model 
Name of the Variable Coefficient t-stat Coefficient t-stat 
Intercept 5.32 33.44 _ _ 
Gender of the child (Male = 1) -0.01 -0.33 -0.02 -0.59 
Age - 10 of the respondent -0.35 -45.00 - . 
Ethnicity (Sinhala = 1) 0.28 6.29 0.46 8.48 
Quarter II -0.06 -1.05 0.02 0.34 
Quarter III 0.03 0.56 0.04 0.57 
Quarter IV -0.02 -0.31 0.04 0.53 
Urban Residence 0.16 3.60 0.32 6.04 
Birth Order of the Child 0.10 5.39 0.12 1.64 
Mother's Education 0.07 9.26 0.12 12.40 
Family with more than 1 Child in Sample 0.35 4.84 0.49 4.71 
Family Size -0.05 -3.65 -0.02 -1.10 
Parents' Income 0.08 5.68 0.08 4.13 
Father is an Employer 0.20 1.60 0.20 1.13 
Father is self-employed 0.06 1.21 0.11 1.67 
Parents' information not reported -0.49 -11.38 -0.56 -10.47 
a, - - 0.00 0.00 
a2 - - 0.72 54.05 
a3 - - 1.79 70.03 
a, - - 3.14 47.95 
Pseudo-R2 

0.38 _ 0.11 . 
Number of Observations 8,665 8,665 

Source: Selected Sub-sample from Quarterly Labour Force Survey-1993: Census and Statistics, Sri Lanka 
Note: pseudo-R2 = 1 - [LL (-ß) ILL (0)], where LL ( ß ) is the log-likelihood function evaluated at ß and 
LL (0) is the value of the log-likelihood function under the null-hypothesis that all slope coefficients are zero 
[see Judge et al. (1985), 2nd edition, pp. 766-774]. 
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Table 3.3 
Models of Enrolment and School Level Selection 

(Models with Father's Occupation) 

Enrolment Model School Level Model 
Name of the Variable Coefficieni : t-stat Coefficient t-stat 
Intercept 5.32 31.55 - -
Gender of the child (Male = 1) -0.03 -0.67 -0.03 -1.02 
Age - 10 of the respondent -0.35 -44.52 - -
Ethnicity (Sinhala = 1) 0.30 6.50 0.47 12.15 
Quarter II -0.05 -0.95 0.02 0.50 
Quarter III 0.04 0.77 0.04 0.93 
Quarter IV 0.00 -0.02 0.04 0.92 
Urban Residence 0.13 3.19 0.30 7.95 
Birth Order of the Child 0.10 5.21 0.12 6.45 
Mother's Education 0.09 12.91 0.14 23.37 
Family with more than 1 Child in Sample 0.10 1.67 0.15 2.78 
Family Size -0.06 -4.17 -0.04 -2.84 
Father has a Category I Job 0.85 6.72 0.93 6.66 
Father has a Category II Job 0.63 6.01 0.53 5.08 
Father has a Category III Job 0.12 2.16 0.01 2.88 
Father has a Category IV Job -0.01 -0.16 -0.05 -0.89 
Parents' information not reported -0.32 -5.70 -0.39 -7.74 
a, - - 0.00 0.00 
a2 - - 0.73 55.99 
a3 - - 1.79 72.90 
CCt - - 3.11 45.52 
Pseudo-R2 0.35 - 0.10 -
Number of Observations 8,665 - 8,665 -

Source: Selected Sub-sample from Quarterly Labour Force Survey-1993: Census and Statistics, Sri Lanka. 
Note: For definitions of Father's Job, see the notes for Table 3.1 above. 
For a definition of the pseudo- R2, see Notes below Table 3.2. 

Again, due to various reasons, some respondents in our sample are not living with their 
parents and therefore family information is not reported. We replaced the missing parents' 
characteristics with the average parents' characteristics of the reported cases, and included 
a dummy to differentiate between that group and the others. (Parents' Information Not 
Reported = l)16. 

Using father's occupation instead of parents' income leaves most results unaffected. Only 
one coefficient really changes, and that is the dummy that distinguishes between single 
respondent families from multi-respondent families (if more than one child is in the 
sample, this dummy equals one). When parents' income is replaced by father's occupation, 
the effect of this dummy is reduced substantially. A family with more than one child in the 
sample will typically be a family in an intermediate situation in the family life cycle: one 

We also estimated another set of the same regressions excluding the family information not reported cases. 
The exclusion of those observations mainly affects the coefficients attached to the gender in both models, 
quarterly dummies in the schooling level model and the ethnicity in the enrolment model. Although the signs 
are not affected, all of these coefficients except the ethnicity dummy have increased in magnitude and 
become nearly significant when those respondents not living with parents are excluded. These results are 
available in Ranasinghe and Hartog (1997). 
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child in the sample will typify young families (only the oldest child is in the age-eligible 
group), or old families (only the youngest child is in the age-eligible group). The effect of 
the dummy will then be influenced by cohort-effects (younger families earn less and 
choose fewer years of schooling). Correcting for income then gives a sharper view of the 
cohort effect. According to Table 3.2, the dummy coefficient is substantial, suggesting that 
the negative effect relative to older families dominates the positive effect relative to 
younger families (i.e. intermediate-stage families are, on average, above the "extreme age" 
families). Replacing income by father's occupation, (which is probably less sensitive to 
age), confounds the cohort effect: the lower income of the middle-stage families relative to 
older families, swamps the cohort-effect to some extent. The effect of family size on the 
schooling length (ordered probit) is increased. However, it is difficult to find any 
explanation for this change. It is likely that the ambiguity of the reference category in the 
occupational dummy model would have some effect on the schooling length. Children of 
unemployed fathers, retired fathers, and those for whom the information with regard to 
father is missing, were lumped into the reference category. This makes the reference 
category rather heterogeneous. 

The overall significance as indicated by pseudo- R2 is quite low in the ordered probit 
equation, whereas it is satisfactory in the enrolment model. At best, only 38 percent of the 
variation in the enrolment decision and 13 percent of the schooling levels is explained by 
our model. Let us now turn to a discussion of the substance of our results. 

If our assumptions regarding the labour market and the education system are correct, the 
regression coefficient attached to age in the enrolment equation must be one (cf. Equation 
3.10). However, because the probit specification of our model helps us to identify all the 
regression parameters only up to a proportionate of a (standard deviation), the regression 
coefficient attached to the age variable can be interpreted as -1/rj, the inverse of the 
residual variance. This implies that o = 2.86. However, the accuracy of this estimate 
depends on the reliability of our assumptions17. 

As we have already described in the theoretical framework, whether the ability effect on 
education is positive or not can be tested indirectly. By definition, the regression 

M (R - V ) 

coefficient attached to the mother's education is 04 = ' '——. Our results show that 
c i 

this is positive and statistically significant in all the models that we have estimated. In the 
enrolment model the coefficient is nearly 0.10 and it is 0.14 in the ordered probit model. 
As we have presumed at the beginning of this chapter, if our assumption concerning Ci is 
true (i.e. it is positive), 04 can be positive only if ßi > yi- This indicates that the ability 
effect on the slope of the earnings function (i.e., the effect of the ability on the return to 

17 Our estimate of a = 2.86 is not comparable with the reported standard deviation of the schooling length (S) 
in Table 3.1 because the calculations in Table 3.1 are based on the assignment of values for each schooling 
category. Different assignments of course result in different estimates. 
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education) is greater than the effect of ability on the cost of education. In other words, the 
earnings functions for persons with different abilities diverge. 

The place of living effect (urban residence) on education is positive and statistically 
significant in all the models. In contrast to the Behrman and Taubman (1986) presumption 
that juveniles of a given family are less capable than the older children, we found a 

positive relationship between education and birth order. By definition, 03 = ——. 
c i 

We assume that Ci is positive and we have already shown that ßi > Yi- Then, the sign of 02 
is entirely dependent on the sign of u.2- Behrman and Taubman's claim that the younger 
members of a nuclear family are less capable depends on several factors: biological, 
psychological and economic. The two biological factors are that birth defects increase with 
the mother's age (mother is relatively young at the time of the first birth as compared to 
higher order births), and there is a negative relationship between genetic endowment and 
birth order. The psychological factors emerge mainly from Zajonc's confluence theory 
[See Zajonc (1976)]. Confluence theory suggests that the older children of a family are 
more intelligent because the average level of intelligence of the family is higher when they 
were born18 and older children learn more from teaching younger children than the younger 
children gain. Economic factors include the notion that the mothers have less time to care 
for the younger children compared with the time they were able to spend on older children, 
and so the marginal utility of child care is lower when the younger children need parental 
attention. 

Griliches (1986) criticises the Behrman and Taubman hypothesis on several grounds. On 
theoretical grounds he shows that the relationship would be U-shaped, and Birth-Order 
alone does not represent the theoretical structure such as that of Zajonc (1976). Griliches 
(1986) also has several comments on the identification and data problems of the 
underlying model. 

Griliches (1986) also argues that the theoretical model derived from the confluence theory 
is U-shaped. Furthermore, younger siblings probably receive better parental care because 
parents are now more experienced in child rearing. If indeed capability were to be lower, 
care and experience may compensate for the lack of ability. Hence, a positive effect of 
birth order need not surprise us19. 

This theory suggests that one's intelligence level is positively related with the average level of intelligence 
of the family. Before the first birth, the average is represented by the intelligence level of the parents. 
However, after the first child is born, the average level of intelligence of the family decreases, because of the 
lower level of intelligence of the newborn. Therefore, the first child grows up in an environment with a 
higher level of intelligence as compared to the situation of the latter-born. For further arguments on this, see 
Behrman and Taubman (1986). 
19 Athurupana (1994) has reported the same results for Sri Lanka. 
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Gender, (Male=l) has a negative effect on optimal length of schooling. The effect, 
however, is statistically significant only when the cases with incomplete information are 
excluded. This suggests that the effect is significant among children still living with their 
families and insignificant among children who have left home. This suggests a particular 
type of selectivity: boys and girls who leave the parental household before age 20 are not 
different in their demand for schooling. Boys who remain in the household have a lower 
schooling demand than girls. Athurupana (1994) estimates separate models for urban, rural 
and estate sectors of the country. He found that urban males are more likely to stay longer 
in school, whereas in the rural sector the opposite is true. In the estate sector, according to 
his findings, there is no consistent association between these two variables20. 

According to the specification of the model in this chapter, the weakly negative association 
between schooling decision and gender can be expected if the gender effect on the return 
to education is less weak than the gender effect on the cost of education. The insignificant 
coefficient in our estimate shows that the return and the opportunity cost of education for 
males differ by about the same magnitude as the return and cost for females [ß3 = y^]. 

Athurupana's findings, that in the urban sector males have longer schooling career than 
females, and that in the rural sector the reverse is true, imply that ß3 < Y4 is true for the 
urban sector and ß3 > Y4 is true for the rural sector. Since we have controlled for the rate of 
return variation over place of living in our model, we can safely assume that ß3 is constant 
in urban and rural sectors. The above inequality then implies that Y4 is varying over urban 
and rural sectors such that cost of education for rural males is higher than the cost of 
education for urban males. The high incidence of rural poverty is a probable explanation 
for this. Because the role of the male in economic activities in the rural sector is more 
important than that of a female, families rely more on the boys' assistance to overcome the 
economic hardship. Rural males may therefore quit school sooner than their female peers. 

We further found that parental income has a positive and statistically significant effect on 
the schooling decision. We obtained the same result if we use father's occupation instead 
of parental income. Despite the heterogeneity in the reference category, comparison of the 
regression coefficients attached to the occupation dummies shows that ceteris-paribus, 
children of the fathers with professional or administrative (managerial) level occupations 
have a much higher probability of staying in school and completing higher levels of 
education than the children of fathers with lower level occupations. There is a clear 
positive association between father's job level and the education decision, such that the 
children of fathers with higher positions in the occupation status are more successful in 
their educational attainment. The self-employment status of the father has no effect unless 
income is accounted for. 

20 When we apply our model for the three sectors separately, we find that our results are consistent with 
Athurupana. 
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The estimated coefficient of family size is negative in all models, thus revealing the sign 
of Y3 to be positive: larger families have a higher cost of investment funds. This also 
conforms with our expectations2'. The effect of living in a family with more than one age-
eligible member on the demand for schooling is positive. Within a structural interpretation 
this indicates that, in a stationary environment, this effect should occur through cost rather 
than through returns (since an effect on marginal return is difficult to imagine). The result 
suggests that the cost of investment is lower in multi-respondent families than in single-
respondent families22. This result is rather puzzling, particularly if we recall the finding 
that the effect is reduced substantially if we use father's occupation rather than parental 
income. In other words, with family income constant there is a strong effect; with 
occupation constant there is a weak effect. This suggests that it is not a straight cost effect, 
because one would expect the effect to be smaller if income is held constant. An 
alternative explanation for this apparently controversial finding is that there is an 
economies of scale effect for respondents with more than one family member of the 
eligible age. 

3.6 Variation in Schooling Length 
3.6.1 Voluntary Dropouts and Failures 

By using the regression results presented in the previous sections, we perform a simulation 
to understand the sensitivity of the schooling length to changes in different variables. 
Tables 3.4 and 3.5 show the results. Table 3.4 is uses the ordered probit regression23 in 
Table 3.2 (parents' income), while the ordered probit regression in Table 3.3 (father's 
occupation) is used to construct Table 3.5. This means that Tables 3.4 and 3.5 differ from 
each other in the reference categories in each case. In Table 3.4 the reference category 
consists of female ethnic minorities living in rural sector or estates. They represent 
Quarter I of the year. Furthermore, they are also from single respondent families, their 
fathers are employees, and they live with their parents. The reference category for Table 
3.5 is similar to that for Table 3.4 except, that it also represents the father's occupation in 
the reference category. (All fathers who cannot be classified into ISI classification I to Vu 
are included in the reference category. See the note below Table 3.1). Gender is ignored in 
simulations because it is insignificant in all of the models we estimated. Means of 
continuous variables are used for simulations. 

1 For an argument that the family size effect may be uncertain when the model is poorly specified, see 
Chapter 6 of this book (Section 6.5). 
22 When family size and the dummy for more than one member in the sample are dropped, we found that the 
coefficient attached to birth order is unaffected. We also estimated the models by excluding only the dummy 
for more than one member in the sample, without any substantial effect. 
23 See Becker and Kennedy (1992) for interpretations of ordered probit regression results. 
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Table 3.4 
Simulation of Probability Distribution of Highest Schooling Level Completed- A 

Reference Sinhala Urban Mother has a (b) & (c) (b), (c),(d) 
Category Ethnicity Residence Degree &Family Income 

(a) (b) (c) (d) =Rs. 10,000 
Below 5 9.68 3.92 5.26 1.16 1.88 0.00 
Grade 6 to 8 18.42 11.00 13.15 4.90 4.06 0.16 
Grade 9 to 10 40.69 36.28 38.34 25.50 32.65 2.91 
GCE(OL) 27.92 40.42 36.82 49.22 46.95 27.08 
GCE(AL) 3.29 8.38 6.43 19.22 14.46 69.85 
Competence to Pass OL 43.41 57.36 53.01 73.86 67.25 87.56 

Note: Calculations based on ordered-probit equation reported in Table 3.2. 
(a): Females belonging to minority ethnic groups, living in rural or estate sectors, Single respondent families 
and father is an employee. Quarter I of the year is also in the reference category. 
(b): Effect of Ethnicity (all other variables are the same as the reference group). 
(c): Effect of Place of Residence (all other variables are the same as the reference group). 
(d): Effect of Mother's Education (Mother's education is a degree: 16 years: all other variables are the same 
as the reference group). 
(b) & (c): Sinhala Urban Residence (all other variables are the same as the reference group). 
Competence to pass OL: Pupils who passed the OL as a percentage of the total who sit for the exam. 
Last column: Sinhala, Urban Residence with Mother's education is a degree (all other variables are the same 
as the reference group). 
Source: Selected Sub-sample from Quarterly Labour Force Survey-1993: Census and Statistics, Sri Lanka. 

Table 3.5 
Simulation of Probability Distribution of Highest Schooling Level Completed-B 

Reference Father's Father's Father's Reference (b)& 
Category job ISIC job ISIC job ISIC V, Category with Graduate 

(a) I or II III or IV VI or VII Uneducated Mothers 
(b) (c) (d) Mothers 

Below Grade 5 12.30 1.83 4.55 9.68 48.01 0.00 
Grade 6 to 8 21.06 6.86 12.30 18.75 27.16 0.66 
Grade 9 to 10 40.21 29.52 37.13 40.36 20.50 7.12 
GCE (OL) 23.87 46.40 38.24 27.70 3.90 38.24 
GCE(AL) 2.56 15.39 7.78 3.51 0.11 53.98 
Competence to Pass OL 44.65 67.67 39.66 43.61 16.47 92.95 

Note: These percentages are calculated using the ordered probit results reported in Table 3.3 above, 
calculations are similar to Table 3.4 above. 
For definitions of father's job, see the notes for Table ; 
Source: Selected Sub-sample from Quarterly Labour 

: 3.1 above. 
Force Survey-1993: Census and Statistics, Sri Lanka 

These two tables report the percentages of the respondents who discontinued schooling 
with levels of education reported in the first column. There are five education levels. The 
"below grade five" group reports the percentage of respondents who discontinued 
education before or just after completing the compulsory education requirement. Many of 
them may have reached grade five precisely because of the compulsory education law. 
According to Table 3.4 for example, 9.68 percent from the reference category and zero 
percent from the category represented by the last column have stopped education at this 
level. The next group, Grades 6 to 8, shows the percentage of respondents who 
discontinued schooling with 6 to 8 years of education. Both of these groups can be 
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classified as voluntary dropouts, because there is no selection or qualifying examination at 
these levels. Our estimates show that about 30 percent of the respondents from reference 
categories in Tables 3.4 and 3.5 are voluntary dropouts. The third group (year 9 to 10), 
consists of respondents with 9 to 10 years of education, and the next two groups (OL and 
AL) report the percentages of respondents who have stopped with OL and AL 
qualifications, respectively. By definition, those who failed in all attempts at the OL exam 
must be in the third group, and similarly, those who failed in all attempts at the AL exam 
must be in the fourth category. Tables 3.4 and 3.5 show strong effects of family 
background on educational attainment. A high parental income, a high occupational status 
of the father, and a high education level of the mother substantially boost the children's 
level of education24. The effect of Sinhala ethnicity and Urban residence is smaller, but still 
important. In the last row of each table we estimated the probability of passing the OL 
exam. We may safely assume that those with a final qualification of grade 10 have 
attempted and failed the OL exam. Since we do not know separately if an individual has 
stopped at grade 9 or 10, we approximate the probability of passing the OL as the ratio 
between those who passed the OL exam (including those who passed the AL), and the sum 
of those who have completed grade 9 or 10. Again, we see a very strong family 
background effect on the "competence to pass the OL25". The family background effect is 
remarkably strong for a system with free education. 

Hence, we observe that pupils from economically and educationally affluent families have 
low voluntary dropout rates and high competence rates in passing the OL exam. Human 
capital theory provides three interrelated explanations for this: Motivational factors, 
Ability and Quality of Schooling. Low cost and (or) high return to education are the 
motivational factors. It is quite conceivable that the reason for high variation in voluntary 
dropout across family backgrounds is the correlation between family background and the 
cost and return to education. If, for example, parents' income and mother's education have 
a positive correlation with rate of return or a negative correlation with the cost (discount 
rate), one would expect that children of poor and less educated parents would indeed stop 
education sooner. 

However, low motivation cannot be the only reason for low competence in passing the OL 
exam, because participation in the exam signals the desire to continue. A more likely 
reason for this phenomenon is the ability variation. For some reason, poor and less 
educated families produce less-able pupils than their richer and more educated 
counterparts. Better parental care, a more education-oriented home environment, and more 

24 There is a plethora of studies on the family background effect on educational and economic success of 
individuals and social mobility. See for example, Becker and Tomes (1986) and Polachek and Siebert 
(1993), Chap. 3. See chapter 2 of this book for further reference. 
25 This percentage is calculated by dividing the sum of the fourth and fifth rows by the sum of the third, 
fourth and fifth rows. 
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available and better-equipped school facilities26 may have made the latter more able than 
the former. However, this does not mean that school quality and ability have nothing to do 
with voluntary dropouts. Ability may have a direct effect on the opportunity cost and the 
rate of return to education and thereby motivate one to stay longer in education or to drop 
out early. The ability effect on the voluntary dropout decision cannot be predicted at a 
theoretical level, because presumably, it increases both the cost and the returns to 
education. Therefore, it is a matter for empirical investigation as to whether the ability 
effect on the rate of return is greater or less than the ability effect on cost. Our findings in 
section 3.5 show that the ability effect on the rate of return is greater than the ability effect 
on cost. 

3.6.2 Analysis of Residuals 

Since we have information on siblings sharing the same family background, we can search 
for family effects in the error terms. By using the estimated residuals of the enrolment 
model in Table 3.2 (parents' income), we correlate the error components of the children 
from the same family with each other. Table 3.6 reports the results. 

Table 3.6 
Error Correlation Coefficient Among Respondents from the Same Family 

First Second Third Fourth 
Child Child Child Child 

First Child 1.00 0.46 0.23 0.09 
Second Child - 1.00 0.43 0.22 
Third Child - - 1.00 0.37 
Fourth Child - - - 1.00 

Note: Fifth and higher order children were excluded because we have a low number of observations. 
Errors of the School Enrolment Model in Table 3.2. 
All correlation coefficients are significant at 1 percent. 

The correlation between the error components of the first and second child is 0.46 and is 
0.43 between the second and third child. It is nearly 0.40 between the third and fourth 
child. All these are statistically significant at one percent. These indicate that there may be 
a family effect on educational choice that is not properly explained by our models. Table 
3.6 also shows that the correlation declines as the distance between any pair of children 
increases. For example, the correlation between the first and the third is 0.22 and that 
between the first and the fourth is 0.09. This is probably due to the changes in the family 
environment in the long run. The family environment for a subsequent pair of children 
may be more or less the same. However, as the distance between any pair of children 
increases, we can assume that the family environment for the two births will be different. 
Since the estimated coefficients are still unbiased (though not efficient) under neglected 
heteroscedasticity, we did not adjust our econometric specification. 

26 This assumes that the schools differ from each other by type and number of facilities, and the family 
background affects the school choice. For an empirical justification of this assumption for Sri Lanka, see 
Chapters 7 and 8 of this book. 
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3.7 Policy Implications 

We have seen that voluntary dropout and competence in passing qualifying exams are 
highly influenced by family environment. In both cases pupils with affluent and educated 
family backgrounds do better than the average pupil. Policy makers may wish to eliminate 
this family background effect such that voluntary dropout will be minimal and the 
competence in passing qualifying exams is maximal, and both are invariable over different 
family backgrounds. One policy to effect this may be to improve the quality of schools and 
reduce the quality variation across districts and neighbourhoods. But we cannot analyse 
such an approach in this chapter because we do not know much about school quality and 
its effects on educational attainments27. However, we do have information on the effect of 
family income and we can consider a policy of income transfers to attain the stated goal. In 
Table 3.7 we calculate the required monetary compensation for motivating pupils to stay in 
school until the first qualifying examination (i.e. the OL exam in our case). In this 
endeavour our objective is to increase the income of all the households so that no one will 
quit education until reaching the third level (grade 9 to 10) of schooling28. According to 
our model, the lower boundary of the third level (grade 9 to 10) is represented by a2 - Xß 
(cf. Equation 3.12). We set â2 -Xßequal to -3.1 (in the normal distribution, 99.9 % of 
observations are located within three standard deviations) and solve it for parents' 
income29. This is the required parents' income for all pupils in our sample to stay in full-
time education until the planned level (grade 9 to 10). The difference between the required 
income and the actual parents' income then gives the compensation per family. 

Table 3.7 reports the estimated compensation for the four income quartiles of our sample 
and an estimate of the total money needed to implement the proposed compensation 
policy. 

Table 3.7 
Estimation of Monetary Compensation to Eliminate the Family Background Effect from Schooling Decision 

Per-family Number of Per-child Estimates Total 
Compensation Children Compensation of Number Required 

Rs. 000 Rs.000 of Pupils Compensation 
Rs. (billions) 

Lowest Quartile 34.596 4.132 8.377 1,039.320 8.71 
Second Quartile 32.337 4.091 7.906 826.274 6.53 
Third Quartile 31.622 3.914 8.087 1,249.967 10.11 
Top Quartile 27.337 3.730 7.329 1,042.199 7.64 
Total 31.440 3.958 7.939 4,157.760 32.99 

Note: Total number of pupils in four income classes is estimated by multiplying the total school population 
in 1992 by the relative frequency of pupils in our sample. 

27 See Chapter 6 for school quality effect on educational attainment. 
28 Practically, we shift the length of schooling distribution rightward so that the probability of terminating 
education before the third level (grade 9 to 10) is zero. 

Note that parents' income is one of the variables in vector X. See section 3.3.3. 
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The first column reports the per-family compensation for each income quartile. The 
second column reports the average number of children per family in the sample for each 
income quartile. By dividing column one by column two, we get the per-child 
compensation. This is reported in column three30. Column four reports the estimated 
number of children in full-time education for each income quartile. This is estimated by 
multiplying the total number of pupils in school census 1992 by the proportion of pupils in 
each income quartile in the sample. Next, the total expenses required for the proposed 
compensation policy is calculated. This is reported in column five. This is calculated by 
multiplying the per-child compensation in column two by the estimated number of pupils 
in column four. In fact, the cost is substantial. Our estimate shows that it is nearly 33 
billion Sri Lanka rupees (nearly 550 million US dollars), which is nearly 38 percent of the 
total government revenue, and 9 percent of the GDP current prices in 19923'. However, 
with the already existing budget deficit, this hardly seems to be an achievable target. 

3.8 Summary, Conclusions and Recommendations 

This chapter has developed a human capital theoretic model to describe the enrolment 
decision in post compulsory education. The model assumes that the child with compulsory 
education designs a plan for his optimal length of post-compulsory education. The 
decision-making criterion is the maximisation of the present value of the net lifetime 
income. We assume that the decision-maker is confident of his ability to complete the 
stipulated length of education, and the labour market is in a steady state. 

Using the same theoretical structure, we have looked at our data from two perspectives: 
the enrolment decision of age-eligible children and the length of schooling. The school 
enrolment decision is modelled in terms of a probit enrolment probability model. An 
ordered probit model with a partly censored dependent variable is constructed to analyse 
the length of schooling. 

We then estimated two different versions of each model. One with parents' income (Table 
3.2) as an explanatory variable and the other with father's occupational dummy (Table 3.3) 
instead of parents' income. Although some coefficients are affected by those changes, we 
consistently observed in all the models that the choice of education is largely related to 
family characteristics. Children from more affluent families stay longer in school than 
their poor counterparts and they also have a higher potential passing the qualifying exams. 
This has a very strong implication for the free education policy of Sri Lanka. Clearly, free 
education is an insufficient means of erasing the family background effect on school 

30 Assuming that a child of the relevant age can at most earn Rs. 3,000 per month, for all the quartiles the 
compensation is greater than the opportunity cost. In the lowest quartile the compensation is almost three 
times the opportunity cost, which reflects the substantial barriers that have to be overcome to keep the 
children in school. 
31 Total government revenue and GDP at the current price for 1992 are, respectively 85,781 and 387,000 
million Sri Lanka rupees. See Table 1.56 (p. 125) and Table 1.1 (p.l) of the Central Bank Annual Report, 
1993. 



74 Chapter 3: Investment in Education 

attendance. It seems that children from more affluent families receive greater benefits from 
the free education than poor children do. This means that by subsidising the education of 
the affluent children, the free education system worsens the education and income 
distribution patterns of the country. According to our estimates, if the government is 
prepared to spend an additional Rs. 33 billion, the family background effect on the 
schooling decision can be eliminated. In the presence of high budgetary deficits this is a 
somewhat impractical proposal. Calculations in Table 3.7 show that to increase schooling 
by one year, poor families need more compensation than that required by relatively rich 
families, because the poor families also have lower educational background. 

As we have emphasised several times in this chapter, our conclusions are subject to a 
number of limitations, the first of which are the data limitations. For example, due to the 
unavailability of information about school leavers at the time that they decided to leave 
school, we had to use current information. This necessarily leads to the recommendation of 
a new survey to collect this data. 

In addition to data limitations, our model assumes that the decision concerning the optimal 
length of the schooling career is made under a perfectly certain situation. In reality, these 
assumptions oversimplify the complexity of the problem. Therefore, a re-estimation of the 
model with uncertainty is required. 

In terms of policy analysis, our results show that the free education policy alone does not 
eliminate the effect of poverty on school participation. Therefore, an in-depth assessment 
of the free education policy — the effectiveness of alternative individual specific subsidy 
policies, such as the provision of financial incentives for poor families to send their 
children to school longer, as well as more effective compulsory education policies - are 
timely and important. 
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Appendix 3.A 
Table A.3.1 

Estimate of Earnings Equation 

Name of the Variable Coef. t-stat. 
Intercept 5.92 101.41 
Age 0.04 14.07 
Square of Age/100 -0.04 -11.77 
Education (Primary) 0.10 3.14 
Education (6 to 8) 0.29 8.83 
Education (9 to 10) 0.51 16.11 
Education (OL) 0.87 27.48 
Education (AL) 1.08 31.76 
Education (Degree & Above) 1.41 33.07 
Vocationally trained 0.20 11.64 
Ethnicity (Sinhala=l) -0.04 -2.62 
Gender (Male=l) 0.20 13.85 
Adjusted R2 0.38 
F statistic 419 
Standard Error of Regression 0.55 
Number of Observations 7,378 

Note: Figures given in parentheses are t-statistics. 
Source: Selected Sub-sample from Quarterly Labour Force Survey-1993: Census and 
Statistics, Sri Lanka. 

Table A.3.1 presents the regression results of the earnings function. As indicated by the 
Adjusted R2, 38 percent of the total variation of the log wage is explained by our 
specification of the earnings function. All the regression coefficients are highly significant 
and with the expected signs. On average, males earn 20 percent more than females. Our 
result is consistent with other estimates available for Sri Lanka. For example, according to 
Kelly's (1993) provisional estimates, the same coefficient is 0.28. This is also consistent 
with our assumption concerning the earnings differential between males and females. 

The earnings profile is maximised at age 47. On average, Sinhalees earn less than the 
others. However, this should not be interpreted in terms of the racial distribution of 
income in the country, because the North and the East provinces (where the predominant 
ethnic group is the ethnic minorities) are excluded from this sample survey due to the 
unstable political and military situation. 

Vocational training, which is vaguely defined in the survey, shows a highly significant 
effect on earnings. On average, vocational training increases income by 20 percent. 

The marginal rate of return to education shows an interesting pattern. If we set the 
marginal duration for O. Level, A. Level and university at 1, 2 and 4 years respectively, we 
can obtain an indication by simply dividing the differences in coefficients by additional 
school years. For example, per-year marginal rate of return to the primary education 
(grades 1 to 5) can be obtained as 0.1/5, and likewise, education level 6 to 8 can be 
calculated as (0.29 - 0.1 )/2, and so on. The marginal rate of return to education per-year 
increases from 2 percent for the primary education to 9 percent for people with 6 to 8 years 
of education. The marginal rate of return is around 9 to 11 percent for all the reported 
education levels except the GCE(OL). For the GCE(OL), the marginal rate of return is 35 
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percent. On average, the return to an extra year of education is about 9 percent, but there is 
a big jump at the O. Level. One of the explanations for this pattern is the effect of 
certification. According to the prevailing education system, the O. Level is the first exam 
in Sri Lanka issuing a valid certificate that can be used in the labour market. Therefore, 
this can be considered as the effect of certification. Another explanation is that the O. 
Level is the minimum educational qualification required for recruitment into many white-
collar jobs in Sri Lanka. Because the wage differential between blue-collar and white-
collar jobs is substantial, this can also be considered as the wage premium for white-collar 
occupations. 

However, the estimation of the rate of return to education is not the objective of the 
present chapter. The estimated earnings function is only a supplementary part of the 
chapter. Therefore, we used the simplest specification of the earnings function. These 
results must be interpreted with care because they are, in fact, preliminary findings. 



Chapter 4 

Inequality in Public Schools: 
Privileged Districts or Privileged Schools? 

4.1 Introduction 

The disparity in educational facilities has a key role in shaping the social and political 
atmosphere of Sri Lanka. For example, one of the primary reasons for the youth unrest in 
the 1990s was the inequality in schooling facilities between Colombo and other districts 
[see Report of the Presidential Committee on Youth Unrest (1991)]. The current debate on 
changing the university recruitment criterion is also an outcome of the same issue. 
According to the present criterion, 5 percent of the university intakes are from 
educationally under-privileged districts1. Policy makers are now preparing a new 
recruitment criterion based on under-privileged schools rather than on under-privileged 
districts . 

Both the youth unrest report and the currently applied university recruitment criterion are 
based on an implicit assumption that the variation of educational facilities between schools 
is minimal. The newly proposed recruitment criterion presumes, however, that the 
variation between schools is also not trivial. But thus far there is no comprehensive 
analysis available on the issue based on individual or school level data. 

In this chapter we argue that disparity between schools may arise from two sources. One is 
the disparity of school facilities. For example, some schools may have more facilities than 
the others have. The second source of variation comes from the efficiency of the schooling 
production process. This not only suggests the need to analyse the distribution of some 
selected school input and performance indicators, but also to better comprehend the 
association between the two. 

This chapter first shows the extent of the disparities of the educational opportunities and 
performances over districts. We further explore the extent to which inter-school disparities 
are also non-negligible. All the districts have a substantial variation in educational 
facilities, and performance greatly differs from school to school. Then, based on the 
review of available literature on the education production functions in Chapter 2, we 

1 Those districts are Nuwara Eliya, Hambantota, Kilinochchi, Mannar, Mulathivu, Vavuniya, Trincimalee, 
Ampara, Polonnaruwa , Badulla, and Monaragala. See Statistical Handbook 1990, Table 3.8, p. 37, 
University Grants Commission, Sri Lanka. This classification seems to have changed over time. For 
example, Statistical Handbook 1988 has excluded Nuwara Eliya, Kilinochchi, Vavuniya, Trincomalee, 
Polonnaruwa and Monaragala from the list of educationally under-privileged districts [Table 3.8, p. 39]. In 
this chapter we use the classification used in 1990. 
2 See Presidential Task force on Education Reform and Restructure Year of Education 1997. 
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develop and empirically estimate a model describing the association between school inputs 
and outputs. Policy implications and recommendations come afterwards. 

4.2 Inequality Between Districts: The Popular Slogan 

As we already mentioned at the beginning of this chapter, the university selection criterion 
of Sri Lanka partly depends on a district-based quota system. Several districts of the 
country are defined as under-privileged districts and lower cut-off marks for university 
entrance are set for these districts. The following two tables show several measures of the 
variation of educational opportunities over districts. 

Disparities across districts are not clearly visible in many education indices reported in 
Table 4.1 below. For example, the number of people per-school3, number of pupils per-
school, and pupil to teacher ratio do not reveal much variation between districts. In fact, 
some variables such as number of people per-school and number of pupils per-school 
show that educationally under-privileged districts are better off compared to the situation 
in the rest of the country. According to our estimates, there is a school per 1,287 people 
living in the educationally under-privileged districts, and the average number of pupils in a 
school is 345. The same figures for the entire country are 1,654 and 401, respectively. In 
the Colombo district there is a school per 3,941 people with approximately 781 pupils. 
The pupil-to-teacher ratio shows no variation. 

Where the secondary and upper secondary level educational opportunities are concerned, 
Table 4.1 shows that educational opportunities at those levels are proportional to the 
population distribution. For example, the estimated population distribution for 1992 [see 
Statistical Abstract-1993, Table 13, page 35] across districts shows that 20 percent of the 
total population lives in educationally under-privileged districts. Table 4.1 above shows 
that 20 percent of schools with the GCE(AL) education opportunities are located within 
the educationally under-privileged districts, and 15 percent of AL science students in the 
country have come from those districts. 

3 This is derived by dividing the district population by the number of schools located in the same district. 
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District 

Table 4.1 
District-wise Variation of Educational Opportunities: A 

No. of Pupils in 
AL Classes Per-
School with AL 

Classes 

Percentage 
Distribution of 

Schools with AL by 
Districts 

Percentage 
Distribution of 
Pupils in AL 

Classes by Districts 
(A) (B) (C) (D) Science Other Science AL Other Science AL Other 

Colombo 3941 781 26 58 165 109 11.48 6.59 19.35 10.47 
Gampaha 2422 550 27 52 85 81 9.02 6.29 7.85 7.41 
Kaluthara 1927 443 24 49 94 72 5.74 4.89 5.52 5.10 
Kandy 1696 407 22 43 135 83 7.38 8.04 10.19 9.69 
Matale 1286 328 22 51 61 50 2.25 3.25 1.41 2.35 
Nuwara Eliya* 1151 347 27 84 48 54 2.46 2.70 1.21 2.13 
Galle 1726 404 21 45 110 72 6.35 6.24 7.13 6.49 
Matara 1795 418 19 41 119 67 3.89 4.84 4.75 4.69 
Hambantota* 1560 418 21 75 103 66 3.07 3.54 3.25 3.43 
Jaffna 1800 448 31 58 101 93 7.79 3.94 8.07 5.36 
Kilinochchi* 1268 372 38 110 62 59 0.82 0.70 0.52 0.59 
Mannar* 1301 198 25 58 20 48 1.02 0.50 0.21 0.35 
Mulathivu* 959 247 32 117 52 51 0.61 0.50 0.33 0.37 
Vavuniya* 622 111 23 87 34 33 0.82 0.75 0.29 0.36 
Batticaloa 1616 384 37 75 79 70 2.25 1.75 1.83 1.77 
Ampara* 1406 418 29 83 81 71 3.89 3.20 3.24 3.28 
Trincomalee* 1430 349 29 81 52 42 1.64 2.10 0.88 1.28 
Kurunagala 1424 348 20 46 92 60 6.97 12.13 6.56 10.67 
Puttalam 1734 444 27 71 55 68 3.89 3.00 2.21 2.97 
Anuradhapura 1291 352 23 68 65 46 3.07 4.74 2.06 3.17 
Polonnaruwa* 1533 407 26 104 68 55 1.23 2.05 0.85 1.63 
Badulla* 1212 318 20 51 74 58 4.10 5.59 3.11 4.73 
Moneragala* 1477 412 28 94 59 54 1.02 1.85 0.62 1.44 
Ratnapura 1532 381 24 64 78 63 4.92 5.24 3.94 4.77 
Kegalle 1177 283 18 37 105 67 4.30 5.59 4.64 5.48 
Whole Country 1654 401 24 55 98 69 100 100 100 100 

Under-privileged 1287 345 25 76 68 57 20.70 23.46 14.51 19.60 
Keys: (A) Population per- School, (B): Pupils per- School, (C): Pupils to Teachers Ratio, (D): Pupils per-
Trained Teacher 
Note: These figures were calculated using Table 13 (page 35) of Statistical Abstract-1993 (last column). 
Table 5, Table 10, Table 13, and Table 33 of Education Statistics of Sri Lanka-1992. 
Under-privileged districts are marked with *. 

According to Table 4.1, it seems that educational opportunities - and educational 
opportunities at the primary level in particular - apparently show no variation over 
districts. For example, official statistics show that nearly 40 percent of pupils and schools 
with primary education are located in under-privileged districts. There are 90 pupils per-
school at the primary level in under-privileged districts and this is nearly the same for the 
rest of the country as well4. 

4 These figures are estimated using the statistics reported in Table 5 (Type 3 Schools) and Table 25 in 
Education Statistics-1992. 
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However, the story is not yet complete. Having nearly the same number of schools per-
person or per-pupil and having the same number of pupils per-teacher between the two 
types of districts does not necessarily mean that the accessibility to educational 
opportunities are equal between two district-types. Distribution of the quality of existing 
service is another dimension. Good (experienced, trained and more educated) teachers and 
other material facilities may not be equally available in all regions. For example, Table 4.1 
shows that the number of pupils per trained teacher in under-privileged districts is 
excessively large in educationally under-privileged districts even though the number of 
pupils per-teacher in general shows no variation. Some further measures related with the 
quality of education are reported in Table 4.2 below. 

Before commenting on the figures in Table 4.2, several remarks are required about the 
source of information. We calculated these figures using the school census data tapes for 
1992. A careful perusal of this data set shows that one percent of public schools in the 
country did not respond to this census, at least regarding some variables. Most of those 
districts are situated in the war-tom area: namely in the North and Eastern provinces of the 
country. The first two columns of Table 4.2 show the total number of public schools in 
each district and the number of schools that responded to the school census. 

Table 4.2 reports summary measures of several variables: per-pupil teachers' salary, per-
pupil school development funds raised by schools, number of graduate teachers per-100 
pupils and the percentage of pupils who passed the OL exam. Table 4.2 provides several 
descriptive measures on each variable: mean, skewness and the coefficient of variation. 
Definitions of skewness and coefficient of variation are given below Table 4.2. 

Per-pupil teachers' salary is calculated by dividing the total wage bill of a given school for 
a month by the number of pupils in that school. In Sri Lanka, a teacher's salary is 
determined by the central government, so that in a cross-sectional data set, teacher salary can 
vary only with education, training and experience of teachers. Under this circumstance, the 
average teacher salary can vary over schools only with the education, training and experience 
composition of teachers. Therefore, per-pupil teachers' salary in this analysis is an index of 
teachers' quality. In Levin's framework, teacher salary is one of the motivation variables: a 
higher salary is associated with greater effort levels [see Levin (1980)]. Graduate teachers 
per-100 pupils reflects another dimension of the skill composition of teachers. 
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Table 4.2 
District-wise Variation of Quality of Educational Opportunities: ] 

Per-pupil Teachers' 
Wage  

Graduate Teachers 
Per-pupil 

Per pupil School 
Funds 

Percentage Passed OL 

Districts (A) (B) Mean Sk C.V. Mean Sk C.V. Mean Sk C.V. Mean Sk C.V. 
Colombo 451 451 108.41 2.53 39.22 1.23 1.02 57.89 89.62 4.80 185.67 23.49 1.53 77.26 
Gampaha 582 581 108.71 2.08 43.51 0.94 1.57 84.58 32.57 6.73 181.69 20.87 1.38 67.89 
Kaluthara 463 463 140.52 9.54 92.48 1.01 2.48 102.62 20.98 5.55 265.02 18.71 1.63 74.12 
Kandy 686 686 138.26 2.49 52.73 0.99 1.26 91.00 32.48 9.13 299.25 19.28 1.60 82.22 
Matale 312 312 131.00 2.42 61.12 0.78 3.03 119.16 15.09 6.71 247.71 17.94 2.17 77.91 
Nuwara Eliya* 460 460 99.00 13.16 125.65 0.43 2.25 159.09 18.14 17.62 566.66 16.44 1.21 78.74 
Galle 506 506 148.19 3.63 57.99 0.98 3.40 109.73 28.30 11.28 452.24 19.31 1.66 70.18 
Matara 395 395 165.22 2.39 57.53 1.26 2.73 96.00 16.51 9.00 351.37 18.26 1.03 67.66 
Hambantota* 326 326 129.68 5.32 78.76 1.37 1.58 83.51 6.68 13.00 371.34 18.28 0.65 65.06 
Jaffna 480 463 68.02 4.66 149.09 0.45 11.61 252.53 26.24 6.58 231.26 21.70 1.09 71.06 
Kilinochchi* 83 77 55.32 5.21 86.53 0.28 1.46 144.77 15.42 3.65 148.45 18.39 0.04 62.79 
Mannar* 104 92 131.92 3.50 134.20 0.53 3.28 187.04 7.49 3.61 262.98 28.63 1.31 85.14 
Mulathivu* 99 86 66.34 4.91 93.88 0.32 2.33 196.15 10.41 8.08 324.57 16.68 1.79 93.94 
Vavuniya* 184 160 142.68 3.94 106.12 0.29 3.85 257.34 33.06 12.49 928.48 18.85 0.86 79.41 
Batticaloa 276 262 85.71 8.04 103.77 0.30 7.06 232.32 38.45 8.05 411.39 20.15 0.77 72.06 
Ampara* 360 359 84.55 2.52 59.13 0.42 3.46 158.75 10.74 3.81 220.38 20.45 1.18 73.47 
Trincomalee* 215 198 92.54 4.18 72.43 0.30 5.03 216.90 89.02 6.44 441.88 21.82 1.04 75.60 
Kurunagala 955 955 153.70 6.14 64.76 1.14 6.46 131.43 30.80 10.74 258.08 20.66 1.29 69.05 
Puttalam 345 345 91.13 15.07 105.82 0.54 1.09 103.49 29.78 9.81 390.68 22.21 0.60 69.29 
Anuradhapura 554 551 116.43 4.37 61.79 0.58 1.69 113.60 12.67 11.66 493.50 13.44 2.70 88.57 
Polonnaruwa* 207 204 91.80 1.34 42.92 0.82 1.67 89.20 15.85 7.79 269.17 14.65 0.84 66.67 
Badulla* 560 560 130.49 2.67 72.22 0.88 2.06 121.78 11.09 8.70 348.45 18.27 1.56 74.13 
Moneragala* 238 236 89.52 5.42 76.16 0.88 4.29 126.92 5.96 10.25 424.51 13.78 3.19 85.87 
Ratnapura 589 589 106.94 3.33 62.30 0.62 3.07 132.20 14.04 6.48 258.86 17.36 1.06 71.31 
Kegalle 610 609 191.85 10.47 104.43 0.87 4.29 137.73 20.21 22.79 652.63 17.09 1.30 80.00 
Whole Country 10040 9926 123.27 9.29 84.48 0.82 4.59 126.28 25.92 17.55 425.38 18.95 1.48 75.52 
Under-privileged 2836 2758 106.73 8.25 95.02 0.68 2.86 142.61 18.46 18.18 654.96 18.19 1.32 75.64 
CV Cross Districts 29.00 46.34 84.81 16.82 

Keys: (A): Total Number of Schools, (B): Number of non-missing Cases 
Note: Figures in this Table are calculated using the School Census Data Tapes 1992. 

C.V. Coefficient of Variation: X / o 

Cross District C.V. measures the relative dispersion of district averages around the average of the district 
averages. 

Sk = Skewness: (X - M o d e ) / o 

Under-privileged districts are marked with *. 

Another variable measuring the quality of educational opportunities is the availability of 
material facilities in schools such as libraries, laboratories, audio and video equipment, 
playgrounds and many other material facilities. Unfortunately, no surveys on schools of Sri 
Lanka provide information on the availability of these facilities. Instead, the development 
fund raised by schools is one of the closest proxies for the material inputs to which we have 
access by means of school census records. There are three main sources of these types of 
funds: facility fees, the school development society, and the school's alumni association. The 
census schedule also provides the ways in which these funds are utilised. They are mainly 
used for a.) Payments for temporary staff, b.) Books, newspapers and other library 
materials, c.) Building construction, and d.) Sports facilities. This indicates that the amount 
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of such funds is directly related with at least some of the material facilities available in a 
school5. 

Table 4.2 also reports the distribution of the percentage of pupils who passed the GCE(OL) 
in a given district. This is the number of pupils who passed the OL as a percentage of the 
total who sat for the exam. The school census for 1992 has collected information on the 
number of pupils who sat for the OL for two consecutive years (in first and second attempts), 
and the number who passed in those years in both attempts. Figures reported in the table are 
calculated by dividing the number of pupils who passed the OL during the entire period in all 
attempts by the total who sat for the exam in the relevant period and in relevant attempts. 
This is an approximate measure for the performance of schools6. 

In general, Table 4.2 shows that the quality of education available in public schools is lower 
in educationally under-privileged districts as compared to the situation throughout the rest of 
the country. The performance indicator, the percentage who passed the OL, however, shows 
no variation between privileged and under-privileged districts. Good and bad performances 
are distributed over privileged and under-privileged districts. For example, the highest 
performance is reported from an under-privileged district (Mannar), and the lowest 
performance is reported from a privileged district (Anuradhapura). The measure of skewness 
shows that all the variables are positively skewed within each district and in the entire 
country. This indicates that the average performance overestimates the situation of the 
majority of the schools located in a given district. We further observe that the degree of 
skewness is nearly the same for the under-privileged districts and for the rest of the country. 
We have also reported the coefficient of variation for each variable. The coefficient of 
variation measures the relative dispersion of a given variable. This measure is free from the 
unit of measurement and therefore recommended for cross-comparisons. In Table 4.2 we 
consistently observe that the degree of disparity among all the school quality variables is 
higher in under-privileged districts as compared to the situation in the rest of the country. 

The last row of Table 4.2 reports the coefficient of variation across districts. This measures 
the relative dispersion of the district averages of a variable. Comparison of this figure with 
the coefficient of variation across schools clearly shows that the within-district (cross-school) 
variation of school quality measures — as well as the school performance measure — is much 
higher than the between-district variation of the same variables. This finding does not 
support the currently university selection criterion. 

Official statistics further show that there are 16 schools per SLEAS7 qualified principal in the 
entire country, whereas the situation is 35 schools per one such principal in under-privileged 

Rich school development societies and alumni associations always represent wealthier and more educated 
segments of the society; therefore, it partly also represents the characteristics of the average pupil in the 
school. 

As we have shown in Chapter 2 [cf. section 2.5], output of the education system is multi-dimensional and 
difficult to measure by a single variable. [See chapter 7 for an alternative approach.] 
7 Sri Lanka Education Administration Service. 



A Pearl of Great Price 83 

districts. In Colombo there are only four schools per one SLEAS qualified principal. In 
general, SLEAS qualified principals are young, educated (graduates) and well trained 
administrators. If we assume that school administration under SLEAS qualified principals is 
more productive, the above statistics show that the distribution of administrative skills over 
districts is also uneven. 

4.3 Inequality Between Schools 

In order to understand the variation of educational opportunities between schools, we 
further analyse the four school level variables that we have analysed at the aggregate level 
in Table 4.2. To visualise the pattern of disparity between schools, we construct Lorenz 
curves for each of these variables. Constructed Lorenz curves are reported in Figures 4.1 to 
4.4 below. Each line within a given figure represents a district. 

A Lorenz curve plots the cumulative percentage of a given variable against the cumulative 
percentage of the receiving units, schools in our case. The variable in our interest is sorted 
in ascending order so that if it is distributed equally over all the schools, the plot must 
create a 45-degree line. The straight lines in the figures represent hypothetical equal 
resource allocation within districts. The farther the actual lines are away from the straight 
line, the greater the disparity within districts. Lines marked with squares represent the 
distribution of a given school resource among schools throughout the country. 

Figure 4.1: Within District Distribution of Teachers'Salary (per-
pupil) 

100 

U 

10 20 30 40 50 60 70 

Cumulative Percentage of Schools 

90 100 

Figure 4.2: Within District Distribution of Graduate Teachers per-100 
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Figure 4.3: Within District Distribution of School Funds (Per-Pupil) 
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Figure 4.4: Within District Distribution of GCE (OL) Results 
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Lorenz curves are in conformity with the pattern of the intra-district distribution suggested 
by Table 4.2. All the variables report highly uneven distribution within each district. For 
example, nearly 90 percent of schools possess less than 30 percent of the school 
development funds. The rest goes to 10 percent of schools in a given district. All the other 
variables also have a highly dispersed pattern within each district, although the degree of 
disparity is smaller compared to the disparity of the distribution of school funds. 

One of the remarkable findings of this analysis is that the school development funds act as 
the main source of dispersion across districts as well as across schools. Those funds are 
raised by the schools and no one can object to any particular school having more funds 
than other schools. In fact, the amount of funds raised by a school heavily depends on its 
reputation as a school, and the economic, education and social background of alumni and 
parents of current pupils of the school. Until the 1980s public schools were not allowed to 
conduct their own fundraising activities except for a minimal facility fee. At the end of the 
1980s school development councils were established and given the permission to collect 
funds and contribute to the development of schools. The councils are composed of alumni 
associations and parent groups. The purpose of establishing such councils is that they will 
presumably identify schools' needs. Plans are drawn at the grass-roots level and these can 
also contribute to the development of the school. In a sense this acts as an indirect pricing 
of public education. 
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As the statistical evidence in this section has shown, the funds raised by councils have 
become the main source of inequality between schools and between districts. This reveals 
a vicious circle embedded into this system. Schools in remote areas, and far corners of 
districts in general, serve economically less affluent communities. Therefore, school 
development councils representing such schools are poor and cannot contribute much to 
the development of those schools. In contrast, schools in cities and prominent districts 
possess rich school development councils. The result is a high quality of education for the 
latter type and a lower quality in the former type of school. In turn, economically affluent 
parents choose only schools with a high quality of education. This leads these schools to 
maintain the rich school development councils, and soon. Furthermore, this has 
encouraged benefactors and other well-off lobbying groups to pay more attention to 
privileged schools. 

4.4 Performance of Public Schools 

As we have already mentioned in Chapter 2, measuring the performance of schools is a 
rather difficult task. There is no agreement as to what it is that schools actually produce. 
Different researchers have used many various measures of school production and the 
results are heavily dependent on which output variable is chosen [see section 2.5]. In this 
section we use the proportion of who pupils passed the GCE(OL) exam from a given 
school as an indicator of the performance of public schools in Sri Lanka. 

Apart from the fact that this variable does not cover the multi-dimensionality of education 
output, there are two serious limitations. First, this does not measure the performances in 
grades for other than OL classes in a school. It assumes that the GCE(OL) exam is the 
ultimate target of schools and therefore ignores the pupils who leave school before and 
after this level. Second, this cannot measure the performance of schools without OL 
classes. Therefore, the statistical evidence reported in this section gives no clue concerning 
the performance of primary schools. An analysis of scholarship exam results at grade 5 
and GCE(AL) results at grade 13 — together with the OL results — would give a more 
accurate picture. However, unavailability of required information limits the analysis in this 
chapter only for OL results. 

The analysis in this section is divided in two parts. We first decompose the proportion of 
OL passers by district types and school types. Secondly, we add educational quality 
measures to the list of explanatory variables and give a production function interpretation 
for it. 

In this section we divide all the districts of the country into two groups: educationally 
privileged and under-privileged districts. This definition, given in footnote 1 of this 
chapter, is used by education authorities for determining the university admission criterion. 
We divide the schools into three types as under-privileged schools, average schools and 
privileged schools. This division is arbitrary. We also use different quality indicators (per-
pupil wage bill, per-pupil school development funds and graduate teachers per-100 pupils) 
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to classify schools into three categories. For each variable we estimate the first and fourth 
quartiles. All schools belonging to the first quartile are classified as under-privileged 
schools and all schools belonging to the fourth quartile are privileged. Those schools 
belonging to the second and third quartiles are classified as average schools. Each school 
quality indicator defines a different classification. We use each of these classifications in 
the analysis and found that results do not vary over different classifications. In this section 
we report the results based on the classification by per-pupil school development funds. 
The first quartile of this variable is 4.05 and the third quartile is 30.26. Therefore, all the 
schools reporting per-pupil school development funds less than or equal to 4.05 are 
defined as under-privileged schools. All schools reporting per-pupil school development 
funds on or above 30.26 are classified as privileged schools, and the others are in the 
average category. According to this classification, in a privileged district, percentages of 
privileged and under-privileged schools are 30 and 25 percent, respectively. There are 14 
percent privileged schools and 41 percent of under-privileged schools in under-privileged 
districts. 

The proportion of students who passed the OL is available in the school census-19928. The 
proportion of pupils who passed each exam is defined based on this information. 
Throughout this chapter we have a behavioural assumption about these proportions. 
Namely, we assume that these proportions have a Logistic-distribution [i.e. 
P = exp(Z)/[l + exp(Z)] ]. The only reason for this choice is that the range of this function 
is in the unit interval, which is the minimum requirement for a function representing 
proportions (probabilities). This function is not linear in probability. However, it is linear 
in log of odds-ratios, [ln{P/(l-P)}]. Maddala (1983) has shown that the error term in this 
specification is heteroscedastic. [See Maddala (1983), pp. 28-34.] In the presence of a 
heteroscedastic error structure, the OLS estimates are no longer BLUE: the OLS is unbiased 
but not efficient. An alternative method is suggested by White (1980) and is reported in 
many econometrics textbooks [see, inter-alia Greene (1993), Chap. 14, p. 391]. This method 
corrects the variance-covariance matrix for heteroscedasticity and provides a consistent 
estimate of it. We apply White's correction procedure throughout this chapter9. 

The first question in section 3 of the census schedule asks information about the GCE(OL). However, a 
cross- comparison of census schedules shows that this question has changed from census to census. For 
example, in 1990,only the number of pupils who sat for the exam was asked. In 1992, the number who sat for 
the exam together with the number who passed was asked for two consecutive years (1990 and 1991). For 
each year the number of first-time and second-time candidates and number who passed from each group is 
also reported. 
9 Maddala (1983) shows that the variance of the error term is 1/ NPj(l — Pj)and suggests using WLS 
(Weighted Least Square). However, the accuracy of the regression results derived by this method is heavily 
dependent on the choice of the weights [see Kennedy (1992), Chap. 8, pp. 113-133]. 
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Finally, for the regression analysis in this chapter, we choose schools having at least 10 
pupils who sat for the OL and the proportion of those who passed the exam is corrected by 
using the formula suggested by Cox (1970, p.33) . 

4.4.1 Variation Across Districts and Schools 

In this section we analyse the variation of performances of public schools by district and 
school types defined above. We have two district types (privileged and under-privileged) 
and three school types (privileged, average and under-privileged). This, together with two 
interaction terms of school types with district type, gives us five explanatory dummy 
variables as the determinants of the log of odds-ratio. 

In = a 0 +a 1 D + a2Sp + a3Su+a4(DSp) + a5(DSu) + E (4.1) 

where P is the proportion passing the exam, D is a dummy that equals one for privileged 
districts and zero otherwise, SP is a dummy that equals one if school is privileged and zero 
otherwise. Su is a dummy that equals one if school is under-privileged and zero otherwise, 
and the other two are the interactions of district and school types, E is the error term. 

We can use equation (4.1) to decompose the log odds-ratio into several breakdowns: 

l n - ^ - = ( a 0 +a 1 ) + (a 2 +a 4 )S P + (a3 + a 5 )S u +e : i f D = l (4.1.1) 

I n — = a 0 + a 2 S P + a 3 S u + e :ifD = 0 (4.1.2) 

p 

In = (a0 + a3) + (a, + a4)D + e : if Sp = 1 & Su = 0 

(4.1.3) 

l n ^ - = ( a 0 + a 2 ) + ( a 1 +a 5 )D + e : if Sp = 0 & Su = 1 

(4.1.4) 

I n — = a 0 +a 1 D + e :ifSp = 0&S u = 0 
1-P 

(4.1.5) 
Equations (4.1.1) to (4.1.5) show the breakdown of log-odds-ratios under different 
situations. Variation of the odds-ratios (and hence the probability) within privileged 
districts is shown by equation (4.1.1). Equation (4.1.2) shows the variation within under
privileged districts. Variations within privileged schools, within under-privileged districts, 
and within average schools are depicted by equation (4.1.3) to equation (4.1.5). 

1 Cox (1970) suggests using In 
P + (2n) l 

l - P + (2n) ! 
instead of the odd ratios. This correction is required if there 

are cases with 1 and (or) 0 proportions. This formula is also reported in Maddala (1983), p. 30. 
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Table 4.3 
District and School Type Variation of the Probability of Passing OL 

Regression Results 
Oc -1.687 

-(41.59) 
a, -0.037 

-(0.82) 
R' = 0.08 

02 0.471 a3 -0.225 F = 84.02 
(5.46) -(3.66) LL=-6638 

a4 0.111 
(4.17) 

a. 0.047 
(0.37) 

N = 4827 

Schools 
Probabilities: GCE(OL) 

P A UP 
Districts P 0.249 0.156 0.129 

UP 0.229 0.156 0.129 
Note: Figures in parentheses are t-values. 
P: Privileged, A: Average, UP: Under-privileged. 
Regression coefficients with |t|< 1 are set to zero when calculating probabilities. 
LL: Log of the Likelihood Function. 

There are two panels in Table 4.3. The top panel of the table shows the regression 
coefficients, t-statistics and other measures related with the statistical significance of the 
regression equation, and the bottom part gives the breakdown of the probability of passing 
OL by district and school types. These are the predicted probabilities from equations 
(4.1.1) to (4.1.5). Regression coefficients, a,, to as, are from equation (4.1). Table 4.3 
shows that the district and school types with their interactions explain only 8 percent of the 
total variation of the dependent variable. District dummy and the district-under-privileged 
school interaction terms are not statistically significant at 5 percent. According to equation 
(4.1), this means that only the performances of privileged schools vary over districts; 
average and under-privileged schools report equal performances regardless of whether they 
are located in privileged or under-privileged districts. 

We use the regression results reported in the top panel of Table 4.3 to predict the 
probability of passing the OL. Results are reported in the lower panel. In these calculations 
we set all the regression coefficients that are statistically insignificant at one percent, to 
zero. In other words, 0C2 and as were set to zero. Our estimates show that average and 
under-privileged schools show no variation over districts. However, privileged schools 
located in privileged districts perform better than the privileged schools located in under
privileged districts. This difference is statistically significant at any reasonable level. In 
general, privileged schools perform better than the average, and the average schools 
perform better than the under-privileged schools. Table 4.3 shows that a child studying in 
a privileged school located in an under-privileged district can increase his passing 
probability by nine percent by moving to a privileged school located in a privileged 
district. If one can move from an average school to a privileged school, his chance of being 
qualified for the OL exam will increase by nearly 50 percent. A similar movement from an 
under-privileged school to an average school will increase the chance by 21 percent. If one 
moves from an under-privileged school to a privileged school located in a privileged 
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district, his chances for passing the OL will soar by nearly 100 percent. These calculations 
clearly show that district-wise variations exist only because of the differences between 
privileged schools. Average and under-privileged schools show no variation over districts. 

We use the probabilities reported in the lower panel of Table 4.3 to rank the combinations 
of schools and districts by their performance. The most productive combination (with the 
highest passing probability) gets first in the ranking. The lower panel of Table 4.3 has six 
different combinations. Let us denote them by (PP), (AP), (UP), (PU), (AU) and (UU), 
where the first letter represents school and the second represents district. P stands for 
privileged, A is for average, and U is for under-privileged. Then (PP) means privileged 
schools located in privileged districts, and so forth. Ranking them reveals that (PP) is 
preferred to all other combinations. In other words, privileged schools in privileged 
districts is the best combination available. (PU) is the second most preferred type 
(Privileged schools in Under-privileged districts). In the case of average and under
privileged schools, schools in privileged districts are not significantly different from 
schools in under-privileged districts. In other words, (PP) is preferred to (PU), (PU) is 
preferred above all the other categories. Moreover, (AP) and (AU) are indifferent and (UP) 
and (UU) are also indifferent. Table 4.4 summarises the present situation at these schools. 

Table 4.4 
Selected Summary Statistics for School Types  

Schools Pupils Teachers Pupils/ Teach/ PTR Rank 
Schools School 

Popularity Performance 
Rank Rank 

PP 2,087 1,551,752 63,212 744 30 25 1 1 

PU 394 260,943 10,389 662 26 25 2 2 
AU 1,248 527,310 21,635 423 17 24 3 3 
AP 3,284 1,233,094 54,965 375 17 22 4 3 
UP 1,797 366,300 16,273 204 9 23 5 4 
UU 1,116 216,935 9,086 194 8 24 6 4 
All 9,926 4,156,334 175,560 419 18 24 Rank Correlation = 0.89 

Note: Pupils/Schools is the number of pupils per-school. 
Teach/Schools is number of teachers per-school. 
PTR: Pupils to Teachers Ratio 
Abbreviations PP to UU are explained in the text. 
Popularity Rank: This is the rank of school-district combinations by average school size (# of 
pupils/ # of schools) in a given category. 
Performance Rank: Rank of school-district combinations by predicted OL probabilities in Table 4.3. 

Table 4.4 shows that PP and PU are the most popular schools. On average, there are 419 
pupils per-school in the entire country. There are nearly 700 pupils per school in both PP 
and PU. The last two columns of Table 4.4 report the ranks of each school type on their 
popularity and on the performance (discussed in the previous paragraph). The rank 
correlation between the two is 0.89, indicating that both rankings are highly consistent 
with each other. This is an interesting finding with regard to the present situation of the 



90 Chapter 4: Inequality in Public Schools 

demand for public schools in Sri Lanka. The current situation has an enormous imbalance. 
Schools located in far corners are at risk of losing students. At the same time there are 
many schools with an excessively large demand. The fifth column of Table 4.4 shows that 
the PP and PU categories are the most demanded schools. Table 4.4 further shows that 
nearly 60 percent of pupils attend a school that is inferior to their second best school type, 
i.e. PU. This clearly not only reveals the widespread dissatisfaction with the distribution of 
educational opportunities but also the political sensitivity of this issue. The National 
Education Commission has recognised this as one of the main problems in the system [See 
Sri Lanka Sessional Paper No. V-1992, p. 82.] 

4.4.2 Technical Efficiency of Public Schools: Model and Estimation 

In section (4.4.1) we have estimated and discussed the district and school-wise variation of 
the probability of passing the GCE(OL). This measure is used as a performance indicator 
of public schools in Sri Lanka. In this section we continue the analysis for measuring 
technical efficiency of public schools. The limitations of the performance indicator that we 
described in section (4.4.1) are equally applicable in this section as well. 

Following the review of the literature on education production functions in Chapter 2 
(section 2.5), we assume that the performance of a given school is a function of four 
variables: characteristics of the average pupil studying in the school (Xj), material inputs 
(X2), teachers inputs (X3), and school administration (X4). This suggests the following 
function: 

Q = F(X1,X2,X3,X4) (4.2) 

where Q is the performance indicator and inputs X, to X are already defined. From section 
(4.4.1) we replace Q in equation (4.2) by the odds-ratio of passing the OL exam. Moreover, 
Xi, the average pupil characteristics, will not be an exogenous variable in this aggregate 
school production model. More able pupils will choose better schools. We can then write 

X, = X(Q) (4.3) 

Substituting equation (4.3) into (4.2) and solving for Q, we can write the following reduced 
form of the aggregate school production function: 

Q = Z(X2,X3,X4) (4.4) 

Furthermore, by following the review of literature in Chapter 2 [section 2.5] and Levin 
(1980), we believe that teacher inputs will have a dual role in the school production process: 
as a direct input and as a factor determining the "organisational climate"" of a school. From 
a sociological point of view, we can argue that the education composition of teachers affects 
the school sub-culture to shape its values and norms such that a school with more educated 
teachers is attributed with more "academic-oriented values". This leads us to presume that 
the education composition of teachers will have a positive effect on the efficiency. Further, 
the quality of administration X4 will also increase the efficiency. On theoretical grounds one 
can argue that the role of the administration in a school is to create an environment for 

"See Levin (1980) p. 218. 
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exploiting the maximum capacity of all inputs, and the administration will therefore affect 
the efficiency parameter of the above production function. 

We might now assume the following "specific form" of the CES production technology to 
represent equation (4.4): 

Q = Y[5X2P+(1-5)X3P ] "P (4.5.1) 

Y = Yog71 XI2 (4-5.2) 

where g is a measure of the education composition of teachers, y is the efficiency parameter, 
5 is the distribution parameter, p is the substitution parameter, and v is the scale parameter 
of the CES production function. By definition of the CES production technology, y > 0, 0 < 5 
< l , - l < p / 0 and v > 0. This further defines the elasticity of substitution, o" = l/(l + p). 
Advantages and disadvantages of the CES specification over other production technologies 
are well known and will therefore not be elucidated here . 

Let us consider the school-input measures at our disposal. Table 4.2 shows that we have four 
school-input variables: wage bill, school development funds, number of teachers, and 
number of graduate teachers. These variables represent teacher-inputs and other material 
inputs to the education production process [see section (4.2)]. We define g in the above 
production function in terms of the percentage of Graduate Teachers in a given school13. 
Note that in equation (4.5.2) we define the efficiency parameter also as a function of school 
administration: X4. The school census collects some information that can be used as a proxy 
for school administration. For example, qualifications of principal teachers are available in 
the census data records, but unfortunately, this particular variable is not present in the 
extracted data set available to us. We will also have to take into account the effect of school 
size in number of pupils. Given the data available we therefore specify 

Q=Yo(f) 
(Yl 

T feiw^ /p 
eE2 (4.6) 

where G is the number of graduate teachers, T is total number of teachers in the school, N 
is number of pupils, K and L represent rupee values of school development funds and total 
wage bill. Instead of defining variables on a per-pupil basis, in equation (4.6) we have 
defined the number of pupils as a separate explanatory variable with an estimable 
parameter:^. This specification is more general than a specification on a per-pupil basis 
because the latter is nested in this specification. 

Defining the CES production function in this form changes the interpretation of some of 
the coefficients. For example, v in this specification will no longer be the scale 

12 See Chiang (1984) and Bridge (1971) inter-alia. 
13 Defining g in terms of the percentage of Graduate Teachers is not a theoretical necessity. It may be 
represented by the percentage of trained teachers as well. In the course of this analysis we use the percentage 
of Graduate Teachers because it is the only variable at our disposal. 
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parameter14. The scale parameter is Yi+ v(l-r)). The size elasticity is -r)v. Other 
parameters of this function are Yo: efficiency parameter, yi-' effect of (G/T) on the 
efficiency, 5: distribution parameter, and p: substitution parameter. 

OLS will not estimate this function. In this chapter we derive a linear approximation for 
equation (4.6) using second-degree Taylor's expansion15 of the CES production function 
(see Appendix 4.A)16. Taylor's expansion of equation (4.6) is given below. 
lnQ = lnY0+Y|ln(G/T)-rivlnN + vôlnK + v( l -5) lnL- |pvô( l -5) [ lnK- lnL] 2 +e 2 

(4.7) 
Table 4.5 

Descriptive Statistics 

Descriptive Statistics 
Mean Std. Skewness 

log of Odds-Ratio -1.62 1.00 -0.03 
InGfGraduate Teachers] 0.79 3.60 -3.54 
lnK[School Development Funds] 6.24 7.58 -2.11 
lnL[Total Wage Bill] 10.88 0.63 0.60 
lnN[Total Number of Pupils] 6.24 0.71 0.14 
lnT[Total Number of Teachers] 3.16 0.56 0.56 
Number of Observations 4827 

Source: School Census 1992. Ministry of Education, Sri Lanka 

4.4.3 Variable Measurement 

In this section we define the dependent and independent variables in the school production 
function [equation (4.7)] that we estimate. This contains four explanatory variables, L: 
money value of teachers, T: number of teachers, K: money value of other material inputs, G: 
number of graduate teachers and N: number of pupils. The dependent variable in this 
analysis is the log-odds ratio of passing the OL. Summary measures of these variables are 
also given in Table 4.2. However, since all the variables in this model are in natural 
logarithmic form, Table 4.5 above reports the summaries of log values of relevant variables. 

4.4.4 Model Estimation 

As we have already described at the beginning of section 4.4, this model is attributed with 
heteroscedastic error terms. The error variance varies over individual cases. Therefore, the 
variance-covariance matrix is corrected by the White-procedure described at the beginning of 
section 4.4. We have estimated two different versions of the school production function: one 
without district and school type dummies and the other including them. Table 4.6 reports the 
regression results with dummies. 

14 See Appendix 4.B for derivations. 
15 CES production technology is an intrinsically non-linear function [See Jan Kmenta (1971), chap. 11, p. 
463]. 
16 We adopt this method here in order to maintain the consistency of production function estimates 
throughout this book. See chapter 7 for another estimate of the same production function. 
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Table 4.6 
Estimates of School Production Functions 

Coef. t-stat. 
Constant -8.389 -26.61 
Privileged District Dummy: D -0.074 -1.76 
Privileged School Dummy: Sp -0.053 -0.63 
Under-privileged School Dummy: S„ -0.633 -3.08 
Interaction D* Sp 0.011 0.14 
Interaction D* S„ 0.099 1.41 
ln(G/T) 0.007 1.57 
InN -0.068 -1.77 
InK 0.183 7.41 
InL 0.513 11.84 
[InK-lnL]2 0.006 7.34 
Adjusted-R2 0.24 -
F 154 -
LL -6171 
Observations 4827 -

Yo*1000 0.227 -
Yi 0.007 -
V 0.696 -
S 0.262 -
Tl 0.098 -
P -0.095 -
a 1.105 -

Size Elasticity: -r|v -0.068 
Returns to Scale: Yi+V(l-Tl) 0.628 

In general, the production function specification passes all the standard tests. Nearly 25 
percent of the variation of the dependent variable is explained. Only the regression 
coefficient of privileged school dummy and interactions of school types with district dummy 
are statistically insignificant at 10 percent. School and district type dummy variables in this 
specification capture the effect of school type and district on the efficiency parameter. Our 
estimates show that schools located in privileged districts, and under-privileged schools in 
general, are less efficient than the average schools. 

All the school-input variables are significant at 10 percent. All the parameters of the 
production function are with the expected signs. 8: the distribution parameter is 0.26. This 
indicates that the production process in public schools in Sri Lanka is highly teacher-input-
intensive. In fact, this would be the case everywhere in the world. However, we expect that 
the teacher-input-intensity in developed countries would be smaller than that of developing 
countries. There is unfortunately no empirical evidence to support this argument. The 
elasticity of substitution: a is 1.11. However, note that o measures only the substitutability 
between K and L in our specification. Defining a formula that can include all the variables is 
a rather cumbersome exercise, yi is positive and statistically significant at 10 percent. This is 
consistent with our prior expectations: that the education composition of teachers increases 
the efficiency. 
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The formulae for calculating return to scale from equation (4.6) is given in Appendix 4.B 
and the estimate of the relevant measure is reported in Table 4.6. The size-elasticity is 
statistically significant and negative. Considering that schools produce a collective-
consumption-item, one would expect that the sign of the size-elasticity would depend on 
whether or not the school is congested. The size-elasticity would be zero until the school 
becomes crowded and congested and negative afterwards. Negative size-elasticity in our 
estimates indicates that the average public school in Sri Lanka is overcrowded. To see 
whether this happens with all the public schools in Sri Lanka, we estimated a version of the 
production function specification with school-type interaction with log number of pupils 
(InN). Regression results are reported in Appendix 4.C. When we introduce interactions of 
log number of pupils (InN) with privileged and under-privileged dummies, we observed that 
the size-elasticity of privileged schools is positive and small and negative for the other 
schools. 

If we agree with this finding, it suggests that privileged schools are under-utilised and the 
other schools are congested as compared to the resources which have been allocated for 
them. A large pupil population and a relatively large class-size in privileged schools indeed 
could mislead the reader. In fact, the existence of more pupils does not necessarily mean that 
the school is congested. Congestion is defined relative to the capacity. Good libraries, a 
better administration, peer-groups with greater academic values, more and better 
opportunities for private tutoring in privileged schools, and the movement of the best brains 
from under-privileged and average schools to privileged schools above all may have 
increased their capacity to absorb more pupils without hampering their productivity. At the 
same time, the less populated average and under-privileged schools, which obtain less of 
everything, would have already exceeded their capacity. This inefficiency can be overcome 
either by allowing pupils to move from under-privileged and average schools to privileged 
schools, or by redistributing the available resources from privileged schools to average and 
under-privileged schools. Implications of our model show that unless a proper redistribution 
measure is implemented, there will be an exodus of pupils from average and under
privileged schools to privileged schools. 

Return to scale at 0.63 indicates that public schools in Sri Lanka are experiencing a 
decreasing return to scale. In fact, the return to scale is under-estimated. As we have shown 
in Appendix 4.B, a part of the dis-economies of scale would be recovered by increasing the 
administration quality. This, together with the definition of the size-elasticity, help 
decompose the total scale effect into two: the effect of an increasing number of pupils and 
the effect of increasing school input (keeping the number of pupils constant). Appendix 4.B 
shows that Yi + Y2 + v(l-T)) is the scale parameter, and -T)V measures the effect of 
increasing number of pupils for a given amount of inputs, or it is the size-elasticity. 
Therefore, the difference between the size-elasticity and scale parameter yields a measure 
of the effect of increasing per-pupil inputs. According to this specification, this is given by 
Yi + Y2 +v. In the absence of a measure of administration quality, our model estimates only 
Yi+v. 
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Table 4.7 
licted Probabilities of Passing OL: School Production Model 

Schools 
Districts P A UP 

P 0.230 
UP 0.211 

0.151 
0.146 

0.127 
0.127 

Using the regression results reported in Table 4.6 above and the group averages of 
explanatory variables in the school production function, we calculated the probability of 
passing the OL exam. Results are reported in Table 4.7. Table 4.7 reveals the same story as 
we had in section 4.4.1 above. 

4.5 Summary and Conclusions 

Two interrelated objectives govern the analysis in this chapter: the distribution of the 
educational facilities and opportunities, and the efficiency of public schools in Sri Lanka. 
The current education policy and the prevailing attitudes seem to confirm that the 
distribution of educational facilities and opportunities over districts is the main source of 
inequality. Apparently, the school-wise disparities are considered as less important. 

Contrary to this view, the findings in this chapter show quite consistently that the disparity 
across schools is enormous. While the regional disparity of educational facilities and 
opportunities is an undeniable truth in the Sri Lankan context, findings in this chapter 
show that the disparity across schools seems to be the main source of variation. More 
importantly, predicted probabilities of passing the OL show that the existing variation 
between districts has mainly been created by the variation of privileged schools based in 
two locations. The immediate implication of this finding is that the university recruitment 
policy based on a district quota system does not accomplish the desired objectives of 
policy makers. Instead, it may worsen the situation by favouring pupils who study in 
privileged schools located in under-privileged areas, and by discriminating against those 
who study in average or under-privileged schools located in privileged districts. Our 
findings strongly recommend that the university recruitment policy must be based upon a 
school quota system rather than on a district quota. 

Given that the output measure used in this analysis covers only a small part of the 
education production process, and that we have omitted an important input measure 
(management quality) from the specification, the school production function estimates 
reported in this chapter reveal some remarkable findings. Privileged schools are under
utilised and average and under-privileged schools have exceeded their capacity. In fact, the 
method applied in this chapter does not measure the capacity of schools directly. 
Therefore, this is only an intuitive interpretation for the size-elasticity. 

School input measures, together with school and district type dummies and their 
interactions, explain nearly 25 percent of the total variation of school output. This is 
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completely in accordance with the conventional wisdom outlined in the Coleman report. 
Allocation of resources among schools as well as among districts is highly dispersed. 
Similar disparity can also be observed in school performance. However, the contribution 
of the dispersal of educational facilities to the disparity in educational performance is 
remarkably low. 

The estimate of a school production function shows that the production process in the 
public schools in Sri Lanka is highly teacher-input-intensive. This may presumably be the 
case everywhere in the world. However, the degree of teacher-input-intensity in developed 
countries is expected to be lower than that of developing countries. In the absence of 
suitable statistical evidence, we cannot further elaborate on this issue. The elasticity of 
substitution between teacher-inputs and material-inputs is quite low. Furthermore, the 
scale parameter is less than one. 
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Appendix 4.A 

In this Appendix we present the derivation of second order Taylor expansion of the CES 
production function for a case with more than two inputs. For simplicity of presentation, 
we choose a model with three inputs. The generalisation of the three-input model is 
straightforward. 

Let 

In Q=ln y- - l n t ^ X f + S2X2
P + 83X;P ] (4. A. 1 ) 

P 
be the natural logarithm form of the CES production technology with three inputs. All the 
parameters are already defined in the text. We have the further constraint that 5i + 82 + 83 
= 1. We introduce this constraint into the final results. 

Now, let us define the following summary form for 4.A. 1 

lnQ=lnv--<t>(p) (4.A.2) 
P 

where, <Kp) = lnZ(p) and, Z(p) = [5,X,"P + 52X2
P + 83X3p] 

Now we can write the Taylor expansion for <)>(p); <Kp) = <t>(0) + <M0)p + <|>//(0)(p2/2!) +... 
where the terms beyond the second order are ignored. This is the Taylor expansion around 
zero. 

By definition of <])(p), we know that <(>(0) - 0. Therefore, we are now interested in the first 
and second derivatives of <|)(p). First and second derivatives of <|>(p)are given below. 

àfM Z ' ( P } àTfrt Z ' ( p ) Z ' ( p ) 2 

<t> (P)=^—— , <t> (P)=-Z(p) ' " ' Z (p) Z ( p ) 2 

By evaluating these derivatives around p = 0 and substituting them into equation 4.A.2, we 
can write the second-order Taylor approximation of the CES function: 

Y=a+ß1x1+ß2x2+ß3x3+ß4x
2+ß5x2

:+ß6x
2+ß8x1x2+ß7xlX3+ß9x2X3+e (4.A.3) 

where Y = InQ and all small x variables represent the natural logarithmic values of 
respective variables. Coefficients are defined below. 

a=lny, ßi=vSi> ß2=vÖ2> ß3=v( l -S , -S 2 ) 

vp8,(l-8i) o vp8 2 ( l -8 2 ) 
^- 2 ' Vs= - -

vp(8 ,+8 2 ) ( l -8 , -8 2 ) 
P 6 _ 2 ' 
ß7=vp8,82, ß8=vpSi(l-5, - 5 2 ) ß 9 =vp8 2 ( l -8 , -8 2 ) 
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Estimation of equation (A.3) yields 10 regression coefficients while there are only five 
independent parameters in equation (A.l) above. This shows that the linear version of the 
CES production technology is useful only when there are two input variables. 

Finally, note that if we have only two inputs, and if 5] + 82 = 1, above Taylor's series 
expansion reduces to equation estimated in this chapter. 
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Appendix 4B 

The production function specification according to equations (4.5.1) and (4.5.2) 

Q=YogY'XI2 <*r^*x" (4.B.4) 

where we have ignored the error term for simplicity. By rearranging terms, we can write 

Q=Y0g
Y1 x 4 2 N"nV [5K_P +(1-5)L"P } % (4.B.5) 

Let eN be the size-elasticity. By definition 
ainQ 

e M = 
31nN 

= -TJV (4.B.6) 

Now assume that all inputs are increased by X. The amount of production associated with 
the new input combination is Qi, and the initial amount of production is designated by Q0. 

Q,=Yo(^g)Y1 ( W ^N)-riv[ô(ÀK)-p+(l-ô)(ÀL)-p}^ 

Q, =5J' X1*r1^ Yog
Y1 Xp N-,1V [SK-P +(l-6)L-p ]~# = X11 X<2X^VXVQ0 (4.B.7) 

This shows that the return to scale in this production function is Yi+Y2+v(l-r|). 
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Appendix 4C 

In this Appendix we report the regression results we obtained when we combined equation 
(4.1) with (4.7) and introduced interaction terms of InN with school type dummies. We 
have estimated the following equation: 

InQ = lny0 +a,D + o2Sp +a3(D»Sp) + a4(D»SJ + Y, ln(G /T ) -

TivlnN+ß.anN'SpJ + ß ^ l n N ' S J + vSlnK + va-SJlnL-ipvSO-SjnnK-lnL^+e, 

Table 4C.1 
Joint-model of Education Production 

Variable Coef. t-stat. 

lnYo -7.611 -22.17 

District Dummy (D=l if Privileged District) -0.061 -1.52 
Privileged School Dummy -1.181 -4.26 
Under-privileged School Dummy -0.625 -0.65 
Interaction (D & Privileged School) 0.030 0.45 
Interaction (D & Under-privileged School) 0.023 0.23 
ln(G/T) 0.008 1.71 
InN -0.089 -2.10 
Interaction (InN & Privileged School) 0.172 4.16 
Interaction (InN & Under-privileged School) 0.014 0.15 

InK 0.141 6.35 
InL 0.491 10.44 
[InK-lnL]2 0.006 2.49 

Number of Observations 4827 
Adjusted R2 0.24 
F 126.72 
log of likelihood -6177 

Yo*1000 0.495 

Yi 0.008 

V 0.633 

5 0.223 

r|i (Average & Under-privileged Schools) 0.141 

T|2(Privileged Schools) -0.130 

P -0.111 

CT 1.12 
Size-Elasticity (Average & Under-privileged Schools) -0.089 
Size-Elasticity (Privileged Schools) 0.082 
Returns to Scale: [Average & Under-privileged Schools] 0.551 
Returns to Scale:[Privileged Schools] 0.723 

(4.C.8) 

Note that this equation nests all the regressions reported in the text. There are several 
differences in the regression results. In this specification the privileged school dummy has 
turned out to be negative and statistically significant. The under-privileged school dummy 
and the interactions with district dummy become insignificant. In the specification 
reported in Table 4.C.1, those dummies decompose the efficiency parameter of the CES 
production function. Therefore, negative signs on them would be interpreted in terms of 
the inefficiency. This implies that privileged schools are less efficient and schools located 
in privileged districts are less efficient. However, on average, these schools perform well 
because they have not yet reached their full capacity on the basis of utilisation, and they 
have more facilities (higher K, L and G). 
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Sample Survey and Data Characteristics 
5.1 Introduction 

Most of the readily available data sets do not provide much useful information regarding 
the schooling decision of individuals. For example, differences of schools, measures of 
cognitive ability, private expenditure on education, etc. are not collected together with 
other socio-economic and demographic variables, unless the survey is specifically 
designed for that purpose. In Chapter 3 we estimated a demand for education function 
without such information and we therefore assumed that schools are homogenous. 
However, Chapter 4 clearly shows that schools are different in resource endowment and 
they perform the service at different levels of efficiency. This finding raises two inter
related questions: if schools are different, which are the factors determining the choice of 
schools by rational individuals, and whether and how does the observed difference affect 
the schooling performance? The next two chapters analyse these issues in detail. For the 
analyses in the subsequent chapters, data is provided from a sample survey conducted in 
Sri Lanka from August to September 1996. This chapter explains the sampling methods of 
the sample survey and also provides some descriptive statistics of the survey information 
which are not fully articulated in the remaining sections of the book. 

This chapter first discusses the district where the survey has been conducted. The 
sampling method and questionnaire are described afterwards. The main body of the 
chapter provides a descriptive analysis of the survey findings, in which our main focus is 
to describe the aspects of education decisions that are not comprehensively scrutinised 
elsewhere. 

5.2 Kandy District 

Selected important characteristics of the district where the sample survey is conducted are 
presented here. For our survey, we choose the Kandy district, which is situated in the central 
province of the country. The total land area of the district is 1906.3 sq.km. Compared with 
the land area of other districts, this is the 16th largest district. Its total population is 
1,218,865 in 1994 and nearly 80 percent of the total labour force in the district is employed. 
The district is divided into 17 divisional secretariats (DS), 1,189 grama-niladhari (village 
headman) divisions, and 2,998 villages. Five-DS divisions have both urban and rural sectors 
and the remaining 12-divisions are rural. There are 262,272 households. Table 5.1 reports 
the estimated population distribution per DS division. 
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Table 5.1 
DS Divisions of the Kandy District 

(Estimated Population Distribution: 1995) 

DS Division Urban Rural Total 
a.) Gangawata Korale 198,730 41,050 239,780 
b.) Pasbage Korale 25,260 40,754 66,014 
c.) Yatinuwara 3,031 87,638 90,669 
d.) Pathadumbara 13,140 72,790 85,930 
e.) Udapalatha (Gampola) 43,094 99,600 142,694 
f.) Akurana 50,438 50,438 
g.) Medadumbara 56,223 56,223 
h.) Minipe 49,901 49,901 
i.) Pathahewaheta 83,177 83,177 
j.) Thumpane 69,181 69,181 
k.) Udunuwara 89,667 89,667 
1.) Harispattuwa 73,883 73,883 
m.) Poojapitiya 54,399 54,399 
n.) Kundasale 89,647 89,647 
o.) Panwila 26,874 26,874 
p.) Udadumbara 25,825 25,825 
q.) Gangaihala Korale 50,735 50,735 

Total 283,255 1,061,782 1,345,037 
Source: Statistical Handbook of Kandy District: 1995 

There are 690 government schools within the district. The following two tables provide 
information concerning the education facilities available within the district. 

Table 5.2 
Government Schools, Pupils and Teachers in the Kandy District 

by Type of School- 1993 

Type 1 AB Type 1 C Type 2 Type 3 Total 
No. of Schools 46 136 231 237 686 
No. of Pupils 73,542 97,475 78,467 47,243 296,727 
No. of Teachers 3,310 4,762 4,088 2,204 14,364 
Pupil-Teacher Ratio 22.2 20.5 19.2 21.4 20.7 

Note: Type 1 AB: Schools having classes GCE(AL) Science. 
Type 1 C: Schools having classes GCE (AL) Arts/ Commerce. 
Type 2: Schools having classes up to year 11 [GCE(OL)]. 
Type 3: Schools having classes from year 1 to 5 or 1 to 8. 
Source: Statistical Handbook of the Kandy District- 1995. 
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Table 5.3 
Number of Government Schools and Pupil-Teacher Ratios by DS Division-1995 

DS Division No. of Pupil-Teacher School pér
Schools Ratio oné sq.k.m. 

a.) Gangawata Korale 62 22.10 1.23 
b.) Pasbage Korale 35 30.30 3.41 
c.) Yatinuwara 44 18.10 1.59 
d.) Pathadumbara 28 22.50 1.63 
e.) Udapalatha (Gampola) 78 29.20 2.33 
f.) Akurana 26 23.90 1.25 
g.) Medadumbara 45 20.00 3.69 
h.) Minipe 25 28.70 9.68 
i.) Pathahewaheta 61 23.20 2.01 
j.) Thumpane 46 18.70 2.37 
k.) Udunuwara 57 17.80 1.17 
1.) Gangaihala Korale 33 22.80 2.99 
m.) Harispattuwa 31 17.90 1.92 
n.) Poojapitiya 34 19.60 1.59 
o.) Panwila 22 32.00 4.40 
p.) Kundasale 38 21.50 2.23 
q.) Udadumbara 25 21.30 11.21 
Entire District 690 22.20 2.76 
Source: Statistical Handbook of Kandy District-1995 

On average, there are three schools per square kilometre. This number varies from 1.17 for 
Udunuwara to 11.21 for the Udadumbara division. These figures justify one of the implicit 
assumptions in Chapter 7. The analysis in Chapter 7 relies on the assumption that an 
individual can choose the best school (subject to some constraints) out of many schools in his 
choice set. This makes Sri Lanka different from many other developing countries where, 
pupils in rural sectors in particular have no choice with regard to schooling. 

5.3 Sampling Method 

The sample selection procedure is multi-stage random. In the first stage we choose a district. 
We wanted to select a district with high disparity in both school enrolment and income 
distribution. Using the income and education distributions in Appendix 5A, we ranked all the 
districts with the exception of the north and eastern provinces, according to the size of the 
coefficient of variation. (North and eastern provinces were excluded because of the war.) 
We found that such districts as Colombo, Gampaha and Kegalle have performed relatively 
well in both aspects, while Kaluthara and Kurunagala have a good performance only in one 
of the variables. For example, in the Kaluthara district income disparity is very high, while 
the education distribution is highly concentrated around the mean. Kurunagala has the 
smallest education disparity, but meanwhile the earnings disparity is relatively high. We 
tried to identify the districts in which both distributions are highly dispersed. There were 
seven such districts: Kandy, Matara, Nuwara Eliya, Matale, Puttlam, Monaragala, and 
Ratnapura. We then chose a district from them at random for the survey. 

Next the sample size was decided. Due to practical difficulties, we were restricted to a 
sample of 1,000 households. This is nearly 0.5 percent of the total households within the 
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district. However, due to time and financial constraints, a simple random sample of 1,000 
households is not an achievable target. Therefore, we decided to proceed in the following 
way. 

First, we chose 10 divisional secretariats for the sampling frame. In order to maintain the 
urban participation in the survey, all five divisions with urban and rural sectors were 
included in the sample frame. Another five divisions were selected at random out of the 
remaining 12. 

We then chose the primary sampling units (PSU). A PSU is a census block. A census 
block is a collection of a certain number of households in a given geographical area; this 
division is based upon administrative purposes of the department of census and statistics. 
Out of the 10 divisional secretariats, we further restricted the sample frame to 90 census 
blocks as PSUs. The 90 PSUs were then divided among divisional secretariats and across 
sectors (urban and rural) based on the estimated household distribution such that more 
PSUs are selected from divisional secretariats with a higher density of housing 
distribution. Next, 10 and 15 housing units were selected at random from rural and urban 
PSUs, respectively, where a housing unit is a nuclear or extended family living under the 
same roof. For example, a household with unmarried children and their parents is a 
nuclear family, and a household with grandparents, parents and their unmarried children is 
an extended family. In some rare cases we found households with more than one nuclear 
family living with their parents. For example, consider a household where all children are 
married and have children who still live with their parents. In this situation we treat each 
nuclear family and their parents as one extended family and one questionnaire is filled for 
each of them. This represents the Secondary Sampling Unit (SSU) of our sample. 

The objective of the survey was to collect information from households regarding the 
schooling decision of the family members. One of the difficulties we had in this endeavour 
was that we were unable to identify whether or not a household consisted of children of 
school-going age before the visit. Therefore, the only thing we could do was to visit all 
households regardless of whether or not they consisted of school-going age children. If a 
household was found to be without a member of the age group between 5 and 20, it is 
considered as a failure and dropped from the sample. This together with non-responses 
makes the returns somewhat different from the sample frame. Table 5.4 reports the 
distribution of PSUs, SSUs and the actual returns. 



A Pearl of Great Price 105 

Table 5.4 
Distribution of Primary and Secondary Sampling Units 

Sample Framework Actual Returns 
Distribution of PSUs Distribution of SSUs Distribution of SSUs Response Rates 
Urban Rural Total Urban Rural Total Urban Rural Total Urban Rural Total 

a.) Gangawata Korale 11 5 16 165 50 215 141 40 181 85.45 80.00 84.19 
b.) Pasbage Korale 4 5 9 60 50 110 35 45 80 58.33 90.00 72.73 
c.) Yatinuwara 1 8 9 15 80 95 10 71 81 66.67 88.75 85.26 
d.) Pathadumbara 3 7 10 45 70 115 30 53 83 66.67 75.71 72.17 
e.) Udapalatha (Gampola) 5 9 14 75 90 165 74 84 158 98.67 93.33 95.76 
f.) Akurana 5 5 50 50 39 39 78.00 78.00 
g.) Medadumbara 6 6 60 60 59 59 98.33 98.33 
h.) Minipe 6 6 60 60 59 59 98.33 98.33 
i.) Pathahewaheta 7 7 70 70 61 61 87.14 87.14 
j.) Thumpane 8 8 70 70 70 70 100.00 100.00 

Total 24 66 90 360 650 1010 290 581 871 80.56 89.38 86.24 
Source: Kandy Survey-1996. 

Table 5.4 shows that nearly 80 percent of urban respondents and 90 percent of rural 
respondents have replied. At least 72 percent of the respondents have replied from all the 
divisions. Two reasons for non-responses are that some households were closed at the 
time of the investigators' visit, and other respondents declined to participate for 
unspecified reasons. 

Altogether there are 4,128 respondents. Dividing this by the number of households in Table 
5.4 (871) yields the average family size, which is 4.74. The average family size of the entire 
country as estimated from the Quarterly Labour Force Survey 1993 is 4.85. The average age 
of the respondents in our survey is 30 years with 19 years of standard deviation. This is again 
comparable with the country averages. According to the Quarterly Labour Force Survey in 
1993, the average age is 29 years with 20 years of standard deviation. Age composition of the 
respondents in our survey is reported in Table 5.5 below. 

Table 5.5 
Age Composition of the Kandy Survey 

Age Group Frequency Percent 
Below 5 232 5.62 
5 to 10 470 11.39 
11 to 20 938 22.72 
21 to 30 694 16.81 
31 to 40 576 13.95 
41 to 50 580 14.05 
51 to 60 324 7.85 
Above 60 314 7.61 
Total 4128 100.00 
Mean Age 29.71 
Std. Age 19.11 
Avrg. Family Size 4.74 

Source: Kandy Survey-1996. 

Analyses presented in Chapters 6 and 7 are based on the individuals who belong to the 
second and third age groups. There are 1,408 respondents in these age groups. However, we 
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have chosen only 1,260 respondents for further analyses. This is because the remaining 148 
respondents have either not reported their school (or other variables), or the schools cannot be 
traced from the schools' census data records. 

5.4 A Note on the Survey and Questionnaire 
5.4.1 The Questionnaire 

Together with the socio-economic and demographic information of the responding 
families, we wanted to gather specific information related to the education decisions of 
respondents. Namely, we asked respondents to give names and addresses of the school 
they last attended, education expenses, some measures of cognitive ability and responding 
families' attitudes towards education. We also added a few questions to observe the 
attitudes regarding risky investments and the respondents' own assessment of the 
minimum compensation they require if they are asked to stop education (reservation wage) 
and their wage expectation (potential earnings). 

In general, we received a reasonably high response although the questions on cognitive 
ability, wage expectation, attitudes regarding risky investments, and minimum 
compensation required if they are asked to leave full-time education received very low 
response. The low response rates preclude us from using these variables in a regression 
context. There are at least two possible methods for dealing with this kind of problem. 
One is to analyse the reported cases alone with some appropriate techniques, and the other 
is to deal with the missing observations either by imputing values for missing cases or by 
defining weights for the reported cases [see Little and Rubin (1989)]. 

5.4.2 Sample Characteristics 

Table 5.6 
Ethnic and Residential Compositions of the Sample and the Labour Force Survey 

Sample Survey Labour Force Survey-1993 

Male Female % Male Female % 
Sinhala 
Tamil 
Moors 
Other 

48.81 
49.53 
50.09 
55.88 

51.19 
50.47 
49.91 
44.12 

73.03 
12.86 
13.29 
0.82 

49.43 
50.70 
50.27 
49.30 

50.57 
49.30 
49.73 
50.70 

77.89 
10.26 
10.69 
1.16 

Overall 49.13 50.87 100.00 49.65 50.35 100.00 

Urban 50.47 49.53 35.93 48.76 51.24 21.38 
Rural 48.86 51.14 57.43 49.79 50.21 72.70 
Estate 44.16 55.84 6.63 

100.00 
48.88 51.12 5.93 

100.00 
Source: Kandy Survey-1996 and the Labour Force Survey-1993. 
The percentage of Urban participation in the Kandy Survey and Labour Force Survey as reported in 
this table are not comparable with the same figures in Tables 3.1 and 6.1. This is because the 
figures reported in Tables 3.1 and 6.1 represent only selected sub-samples of the entire survey. 
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Table 5.7 
Selected Descriptive Statistics from the Kandy Survey-1996 and the Labour Force Survey-1993 

Kandy Survey Labour Force : 3urvey-
1993 

Mean Std. Cases Mean Std. Cases 
Age 
Parents 47.73 12.37 1,581 46.86 14.20 13,086 
Children 17.22 9.77 2,190 16.96 10.25 17,338 
All Other 26.56 23.57 357 25.73 16.19 6,269 
Overall 29.71 12.54 4,128 29.12 19.57 36,693 
Education 
Parents 7.50 4.12 1,581 7.25 3.99 13,072 
Children 7.68 4.69 1,165 7.28 4.06 9,673 
All Other 6.06 5.22 260 6.60 6.52 4,319 
Overall 7.45 4.45 3,006 7.16 4.06 27,064 
Income 
Parents 4,290 3,524 352 2,247 1,829 3,853 
Children 3,534 3,837 160 1,965 1,305 2,646 
All Other 4,642 3,496 31 1,914 1,437 1,229 
Overall 4,087 3,617 543 2,097 1,620 7,728 

Source: Kandy Survey-1996 and the Labour Force Survey-1993 

Tables 5.6 and 5.7 together compare some selected descriptive statistics from the Kandy 
survey with the similar statistics for the entire country (excluding North and Eastern 
provinces) from the Labour Force Survey in 1993. Both tables show that despite the 
differences in sampling frames, most of the reported characteristics are similar in both 
surveys. Ethnic composition, age and education attainments are nearly the same in both 
surveys. However, the composition of residence and income make the two samples 
different from each other. The Kandy survey is more representative of urban respondents 
than the urban representation in the Labour Force Survey. This is due to the sampling 
method that we applied in the Kandy survey. Respondents in the Kandy survey seem to be 
economically more affluent than those in the Labour Force Survey. On the one hand, the 
Labour Force Survey collects information only about the employees, whereas the Kandy 
survey gathers income from all the sources. On the other hand, the income variable 
reported in the Labour Force Survey is truncated at the upper tail such that all income 
recipients above Rs. 10,000 are lumped together. 

5.5 Some Survey Findings 
5.5.1 Cognitive Skill 

In this survey we gathered information concerning three measures of cognitive ability. We 
asked three questions alternatively from all current enrôlées. First, to report their total 
scores for the scholarship exam held at the end of year 5; all the current enrôlées above 
year 5 have presumably sat for this exam. In our sample, there are 581 respondents in this 
category. Out of that number, only 79 respondents successfully replied to the question. 
This is only 6 percent of the entire sample. The second question was to report GCE(OL) 
exam scores if the respondent had already sat for the exam. (However, candidates are not 
informed about the total score of this exam.) Instead, candidates are informed only of the 
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grades given for each subject. There are four such grades. For a subject with a mark above 
75 percent, the student receives grade D. If marks are between 55 and 74 inclusively, the 
candidate obtains a C grade. An S grade is given if the marks range between 40 and 54 
inclusively, and an F (Fail) is given if marks are below 39. We therefore asked them to 
report the number of Ds, Cs, Ss and Fs they obtained in the GCE(OL) examination. There 
were 102 successful responses to this question. For those who were ineligible for either of 
the first two alternative questions, we had a third question. We asked them to report their 
total scores and number of subjects of the last examination at which that they sat1. There 
were 578 respondents to this question. Altogether, there are 759 responses for the 
cognitive ability question and 255 non-respondents to these questions. This number, added 
to the 246 respondents who had left school and were not asked these questions, gives a 
total of 501 missing cases in the entire sample. 

Table 5.8 
Descriptive Statistics of Measured Cognitive Ability 

Scholarship Exam GCE (OL) Exam Scores Other Exams 
Responses Descriptive Responses Descriptive Responses Descriptive 

Statistics Statistics Statistics 
Panel A 

No. % 
Respond 

Mean Std. No. % 
Respond 

Mean Std. No. % 
Respond 

Mean Std. 

Male Respondents 32 12.17 133 19 44 81.48 447 71 279 57.06 42 75 
Female Respondents 47 14.78 137 19 58 90.63 443 102 299 56.95 46 67 
Urban Respondents 43 23.89 141 20 33 73.33 510 89 194 62.38 47 77 
Rural Respondents 36 8.98 129 16 69 94.52 414 72 384 54.62 43 68 
Ethnic Sinhala 62 13.90 136 20 85 88.54 442 92 440 59.22 42 81 
Other Ethnic Groups 17 12.59 134 17 18 81.82 434 133 138 50.74 51 18 
Overall 79 13.60 136 19 103 87.29 441 100 578 57.00 44 71 
Panel B 

Correlation with Mother's Education 0.33 0.43 0.09 
Correlation with Parents' Income 0.29 0.36 0.05 
Correlation with Family Size -0.04 -0.14 0.02 
Correlation with Birth Order -0.12 -0.16 -0.06 

Source: Kandy Survey-1996 

Low responses and the censored nature of responses (for example, no one with scores 
below 100 for the scholarship exam has responded) preclude us from using the regression 
technique to analyse these variables. Table 5.8 reports some selected descriptive statistics 
for the three alternative measures of cognitive ability. Table 5.8 is divided into two 
panels. Panel A reports the number of responses, response rates, means, and standard 
deviations of each exam. The first column of this section reports the number of cases 
representing the category of respondents as indicated in the relevant row-head. For 
example, 32 male respondents have reported their scholarship exam scores, 44 male 
respondents have reported OL results, and 279 male respondents have reported their 
scores for other exams. The sum of these three numbers does not necessarily equal the 
total number of male respondents who answered this question, because at least some 

Answers to this question are vague because this encompasses all the year-end exams held by schools. 
Standards of these exams vary both over schools and over grades. 
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respondents have given answers for more than one option. Column two of this section 
reports the number in column one as a percentage to the total eligible respondents in the 
group. For example, 12.17 percent of male respondents (current enrôlées) with education 
above grade five have reported their scores for the scholarship exam. The response rate for 
the scholarship exam score is highly variable for the place of residence. Pupils living in 
rural sectors have replied less frequently to this question compared to their urban 
counterparts. For the OL results, rural participation is slightly higher than urban 
participation. For all the exams, urban respondents have reported higher scores than their 
rural counterparts. With the exception of the OL exam, female respondents earned higher 
marks than male respondents. Ethnic Sinhalees have higher marks for the scholarship and 
OL exams. 

Panel B of the table reports the correlation coefficients between exam scores and several 
family and individual characteristics. Results are similar for all three exams. The 
relationship between exam score and parents' income, and the relationship between the 
former and mother's level of education, are positive and statistically significant at one-
percent. Family size and birth order variables are negatively related with exam scores and 
they are statistically insignificant. 

5.5.2 Wage Expectation and Compensation 

Another two interesting variables we have collected are the potential earnings: maximum 
wage that respondents can earn if they go to the labour market with the existing educational 
qualifications and the reservation wage: the minimum compensation that they require if they 
are asked to leave full-time education. Before the survey began, we had the impression that 
these questions would reveal the "opportunity cost" of education. These questions were 
asked only from current enrôlées older than or equal to the age of 10. This reduces the 
number of respondents eligible to answer these questions to 714. Out of them, there were 
360 successful replies to the first question and 507 successful replies to the second. In this 
regard, the general opinion of statistical investigators was that, for most respondents, these 
were rather "new" questions. It seems that most of them had never thought about the "future 
labour market opportunities" at the time education decisions were made. This was 
particularly the case with the respondents below the age of 15. 

Means and coefficient of variations of potential earnings and reservation wage by level of 
education of the respondents are reported in Table 5.9. In Table 5.9 education categories 
below year four are excluded because there were fewer than 10 respondents in these 
groups. Some respondents' reaction to the question on the reservation wage was that they 
do not want to stop education for any amount of compensation. Ignoring these 
respondents, we observe from Table 5.9 that answers to both questions were positively 
related with the reported level of education. The relationship between the education and 
"potential earnings" is stronger than that between the education and the reservation wage. 
For example, the partial correlation between education and the former is 0.34, while the 
partial correlation between education and the latter is 0.14. Moreover, the former is always 
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smaller than the latter and the gap between the two decreases with the level of education. 
On average, the reservation wage is nearly twice as high as the potential earnings. 

The ratio of reservation wage to potential earnings reports a steady decline with the level 
of education. It declines from 3.48 for the lowest educational category to 1.46 for the 
highest category. Both the reservation wage and the potential earnings increase with 
education, but the rapidity of the change in reservation wage is much less than the rapidity 
in the potential earnings. In fact, this is a required condition for the existence of 
equilibrium in the investment in full-time education. If the rate of change of the potential 
earnings is smaller than that of the reservation wage, one will never stop full-time 
education because the longer the length of schooling the broader will be the gap between 
what one can earn and what one wants to earn2. 

Table 5.9 
Potential Earnings and Reservation Wages by Education 

Years of Mean Coef. Of Mean Coef. of Ratio of 
Education Potential Variation Reservation Variation (c) to (a) 

Wage (b) Wage (d) 
(a) (c) 

4 1394 74.75 4850 40.58 3.48 
5 1841 62.03 4691 42.95 2.55 
6 1920 59.38 4454 38.48 2.32 
7 1831 74.60 4556 43.22 2.49 
8 1919 53.83 4760 59.18 2.48 
9 1967 50.43 4213 40.30 2.14 
10 2196 46.81 4939 50.33 2.25 
11 2555 49.47 6068 61.67 2.37 
12 3140 41.50 5393 33.69 1.72 
13 3118 30.59 5583 25.85 1.46 

Overall 2166 56.65 4850 50.33 2.24 
Source: Kandy Survey-1996 

5.5.3 Private Cost of Education 

We gathered information on the private cost of education from the individuals who 
reported that they are current enrôlées of full-time education. We gathered total costs with 
nine different items: travel expenses, boarding fees, expenses for school uniforms, 
expenses for books and other supplies, expenses for private tuition education, school 
facility fees, donations to school, expenses on extra-curricular activities, and 
miscellaneous expenses. Some cost items are essentially conditional. For example, 
boarding fees are reported only if the responding child lives in a boarding house or school 
hostel. Private tuition expenses are reported only if the child receives private tuition, and 

One can use this information to predict the optimal length of schooling. The optimal length of schooling in 
this context is the length of schooling equalising the reservation wage to the potential earnings. We have 
estimated several preliminary versions of the potential and reservation earnings functions on completed 
length of schooling and on many other control variables, including individual and family background and 
school quality. However, the predicted optimal length of schooling with these models was rather unrealistic. 
The predicted optimal length of schooling, according to these estimates, varies from 17 to 20 years. 
Appendix 5.C reports the preliminary regression results. 



A Pearl of Great Price 111 

so on. Furthermore, the reference time for each cost item is not identical. For example, 
travel expenses, boarding fees, tuition fees, and extra-curricular activities are on a monthly 
basis; supplies and facility fees are on annual basis, and the other items, donations and 
miscellaneous expenses are not on a regular basis. Therefore, we used several reference-
time periods for different expenditure categories and used the reported expenses to 
calculate the monthly averages of each. 

Table 5.10 
Private Per-Child Expenses of an Education 

Reported Cases All Cases 
Expenditure Item No. of Average As a % of Mean As a % of 

Cases Parents' 
Income 

Parents' 
Income 

a.) Travel Expenses (Rs.) 313 121.5 3.28 37.50 1.01 
b.) Boarding Fees (Rs.) 10 182.5 4.93 2.05 0.06 
c.) School Uniforms (Rs.) 918 49.71 1.34 45.20 1.22 
d.) Books and Supplies 1012 40.25 1.09 40.18 1.09 
e.) Private Tuition (Rs.) 378 133.83 3.62 50.05 1.35 
f.) Facility Fees (Rs.) 961 2.70 0.07 2.56 0.07 
g.) Donations (Rs.) 396 16.24 0.44 6.27 0.17 
h.) Extra-curricular 79 112.54 3.04 17.99 0.49 
i.) Miscellaneous 258 14.03 0.38 5.06 0.14 

Overall 1014 206.87 5.59 
Source: Kandy Survey-1996 
Note: All are monthly costs. 

Table 5.10 has two sections. Section one reports the averages of all separate cost-items for 
those respondents who bear the cost. The number of people reporting non-zero expenses 
for each item is reported in column two. For example, there are 313 respondents in our 
sample with non-zero travel costs. This means that the others have walked to school. The 
averages reported in the first part of the table are calculated by using the number of cases 
reported in column two. Those who reported zero expenses are excluded from the 
calculation. In the second part all 1,014 current enrôlées were considered. 

Before interpreting the results it is worth defining the item extra-curricular in this table. 
This mainly includes expenses for private education which are not substitutable for school 
education. For example, there are some children who follow private lessons but do not 
study that particular subject in school. Sports may be a good example. Music and dancing 
also sometimes fall into this category. Other pupils attend private music or dancing lessons 
but they do not study those in their schools. In this study we classify all those into extra
curricular. If a child follows music lessons in his school and if he also attends private music 
classes, we classify it as private tuition. In a broader sense, one can classify both of these 
cost items into one category: private education. Even if we consider them separately, private 
tuition contributes a considerable proportion of the total monthly cost of education. 

One of the most remarkable findings in this table is that parents spend nearly 6 percent of 
their monthly income for the education of their children, although the education in public 
schools is free. In fact, our sample consists only of the pupils from free-public schools. 
This figure must be much higher if pupils studying in private schools are also included. 
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Furthermore, expenses for travel, uniforms, books and supplies, and private tuition are the 
most important expenditures. 

Although there is no such question regarding the respondents' opinion about private 
tuition, we understood from conversations with respondents that the main reason for 
choosing private tuition education is the extremely high competition in public exams. In 
fact, our estimates show that the averages and the percentage of respondents attending 
private tuition is very high for those nearly eligible to take the scholarship exam (grades 4 
and 5), and around the time of the GCE(OL) and (AL) exams (Grades 11 to 13). For 
example, average expenditure on private tuition education for the children from grades 1 
to 3 is Rs. 19, while only 18 percent of respondents belonging to that education level have 
attended private tuition. The attendance rate increases to 34 percent for the children in 
grades 4 and 5, while the average expenditure for private tuition of the same group is Rs. 
41. More than 80 percent of pupils at the upper-tail of the education distribution attend 
private tuition and their average expenditure is about Rs.120. 

5.5.4 Choice of Specialisation 

There are many other interesting issues in our survey that cannot be used in a regression 
framework due to a low number of responses. Among them, issues related to the choice of 
specialisation at year 12 [GCE(AL)] are of particular interest. 

Table 5.11 
Choice of Specialisation 

Science Arts Commerce Total 
Responses 

Sex: Male 
Female 

19.40* 
18.20' 

47.20 
61.40 

33.30 
20.50 

36 
44 

Ethnicity: Sinhala 
Other 

21.40 
18.20* 

35.70 
59.10* 

42.90 
22.70* 

66 
14 

Residence: Urban 
Rural 

29.40 
11.10* 

41.20 
64.40 

29.40 
24.40 

34 
46 

Mother's Education: 5 Years or below 
6 to 10 
OL or More 

9.10* 
34.30 

75.00* 
57.60* 
45.70 

25.00* 
33.30 
20.00* 

12 
33 
35 

Family Income: Rs. 1000 or Less 
1001-8000 
Above 8000 

13.10* 
38.90* 

57.40 
44.40' 

29.50 
16.70' 

1 
61 
18 

Overall 
Whole Country: 198 I e 

Whole Country: 1991® 

18.80 
30.38 
26.65 

55.00 
39.23 
44.12 

26.30 
30.39 
29.23 

80 
201,718 
186,567 

Note: * indicates cells with fewer than 10 observations. @ Handbook of Educational Statistics 1992. pp. 27-
28, Table 22. 
Source: Kandy Survey-1996 and Handbook of Educational Statistics 1992 

We asked this question only from the current enrôlées in full-time education with the 
reported level of education above the GCE(OL). This means all current school enrôlées 
with a reported level of education of 11 years or more are eligible to answer this question. 
There are 118 respondents in this category. However, among them some respondents in 
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year 11 have already sat for the OL exam but were not qualified for the AL. There were 38 
such cases. When we exclude them from 118 eligible candidates, we are left with 80 cases. 
Everyone reported his specialisation. Table 5.11 presents the percentages of respondents 
in each specialisation by some selected socio-economic and demographic classifications. 

Few observations in many cells reduce the significance of the findings. A comparison of 
overall percentages with national figures reported in the last three rows shows that the 
survey yields slight under-estimates of the percentages of science enrolments and over
estimates of the arts enrolments. However, it is consistent with the enrolment pattern (arts 
specialisation is the most popular, commerce is second, and science is third) revealed by the 
percentages for the whole country. Table 5.11 shows that the choice of specialisation is 
highly sensitive to place of residence, mother's education and family income variables. 
Pupils from the urban sector have a clear majority in science education. Moreover, the effect 
of mother's education and family income on the choice of specialisation is clearly shown in 
the table. 

5.5.5 School Choice 

The survey has included 1,014 children who were in full-time education when it was 
conducted. From this number, 1,013 have reported the school. These 1,013 children attend 
182 schools. Out of them, 174 schools are located within the district, while the remaining 
8 schools are located in outside districts. Allocation of children between schools is 
uneven. Nearly 20 percent of children in the sample are from 10 schools. Survey findings 
regarding the distance travelled for schooling show that, on average, a child travels 2.65 
kilometres per-day from home to school. This is the actual distance that they travel 
everyday. There are 11 percent of children in the sample who travel more than five 
kilometres per-day for schooling. As we already saw in Table 5.3 above, on average there 
are three schools per-square-kilometre in the district (ranging from 1 to 11 schools per-
sq.km.). Therefore, travelling farther distance for schooling cannot be fully explained in 
terms of the unavailability of schools. Some further aspects of the school choice are given 
in Table 5.12. 
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Table 5.12 
DS-di vision of Study by Place of Residence 

School Divisions 

1. Gangawata Korale 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 17 Other Total %In 

1. Gangawata Korale 184 2 3 1 190 97 
2. Udapalatha 18 164 2 1 8 1 194 85 

Ç 3. Minipe 1 67 1 1 71 94 
•a 4. Pasbage 3 77 2 7 1 90 86 

tu 
-*-

5. Yatinuwara 20 62 4 86 72 tu 
-*-6. Pathahewaheta 6 7 47 1 61 77 
u 7. Pathadumbara 30 2 1 61 1 7 102 60 
f3 

O H 
8. Thumpane 
9. Akurana 

7 2 60 
61 

1 11 3 
2 

84 
63 

71 
97 

10. Madadumbara 2 5 45 1 14 4 2 73 62 
Total 270 165 67 81 74 52 63 63 61 53 2 2 15 7 4 23 11 1013 

% from other Divisions 32 1 0 5 16 10 3 5 0 15 
2 2 15 7 4 23 11 1013 

Source: Kandy Survey-1996 

Table 5.12 reports the DS-division of study by the place of residence. Numbers in each 
column head are equivalent to the corresponding numbers in each row-head with the name 
of the DS-division. The sample survey is done only within the first 10 divisions. Column 
heads 11 to 17 represent the other DS divisions of the Kandy district which are not in the 
sample frame (see items k. to q. in Table 5.1). Pupils studying in districts other than 
Kandy are reported under the "Other". Each row of the table reports the distribution of 
children over schooling divisions for a given place of residence. For example, the first row 
shows how the children living in Gangawata Korale have chosen a DS-division for 
schooling. The last column reports the percentage of children choosing a school from the 
same division where they live. According to Table 5.12, 97 percent of children living in 
Gangawata Korale and 85 percent living in Udapalatha have chosen a school from the 
same division, and so on. The last row of the table shows the percentages of children 
coming into a given DS-division for education. Table 5.12 shows that 32 percent of the 
children studying in Gangawata Korale are from other DS-divisions. Ganagawata Korale 
is the most attractive DS-division for schooling and Pathadumbara has become the least 
attractive one. Respondents falling along the principal diagonal of the first part of Table 
5.12 are the children studying in a school located in their own division. Table 5.12 shows 
that 82 percent of respondents study in a school located in their own division. Choice of 
school is comprehensively analysed in Chapter 7. 

5.5.6 Other Issues 

In order to have a measure of respondents' preference on risky investments, we added a few 
experimental type questions. There are four questions in this section. Two questions solicit 
general information regarding the risk preference. Namely, we asked whether any member 
of the family possesses any insurance policy other than legal requirements such as a third 
party vehicle insurance policy, and we also asked whether they deal with share market 
investments, trading business, money lending and buying lotteries etc. Some respondents 
refused to answer the question on money lending due to religious reasons. We also added 
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two experimental questions. One question was to give the maximum price that they would 
pay for a lottery when the prize and the winning probability is given (cf. Hartog and Jonker, 
1997). Almost everyone chose to pay Rs.10. This was the expected value of the winning in 
this hypothetical lottery. However, when we asked them the reason for their answer, they 
replied that Rs.10 is the market price for many lotteries available in the market. Therefore, 
this answer cannot be used as a measurement of risk-aversion. We also asked the rate of 
interest that they wish to obtain if they lend Rs.100 for a period of one month. Many 
respondents refused to answer this question as well. 

5.6 Summary of the Chapter 

This chapter has described our sample survey. We explained the sampling method, 
characteristics of the district where the survey was conducted, and some descriptive 
analysis about the issues covered by the survey but not analysed in subsequent chapters. 
These issues were not fully-explored in separate chapters because there were only few 
responses. Despite this limitation, we observed that there is a consistent relationship 
between educational achievements and family and individual characteristics. Children 
from economically affluent and educated families and those who live in urban sectors do 
better in exams. They go far to find better schools, spend more on education and are more 
likely to have their children attend private tuition education. They also enjoy more 
opportunities for a science education at the GCE(AL). 
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Appendix 5A 

Table 5AI 
Distribution of Educational Attainment by Districts 

District Mean Coefficient 
Education of 

(Years) Variation 
Colombo 7.69 51.50 
Gampaha 7.66 46.20 
Kaluthara 7.02 53.76 
Kandv 6.76 58.17 
Matale 5.92 61.35 
N' Eliva 5.21 70.97 
Galle 6.63 57.71 
Matara 6.48 60.29 
H'tota 6.14 61.54 
Kurunagala 6.68 56.44 
Puttlam 6.16 57.83 
A' pura 6.73 52.35 
P' naruwa 6.21 57.84 
Badulla 5.92 66.52 
Monaragala 5.96 63.18 
Ratnapura 5.94 63.23 
Kesalle 6.54 56.10 
Total 6.71 57.06 

Source: Sri Lanka Labour Force Survey-1992: Final Report 

Table 5AII 
Distribution of Income by Districts 

District Mean Coefficient 
Income of Variation 

(RsO 
Colombo 5,967 91.00 
Gampaha 4,116 74.00 
Kaluthara 5,100 102.00 
Kandv 2,818 92.00 
Matale 2.934 94.00 
N' Eliva 2.832 91.00 
Galle 3,578 90.00 
Matara 3,149 94.00 
H'tota 2,755 79.00 
Kurunagala 3,215 116.00 
Puttlam 3,125 98.00 
A' pura 2.603 74.00 
P' naruwa 2,907 72.00 
Badulla 2.982 86.00 
Monaragala 3,490 104.00 
Ratnapura 2,651 98.00 
Kegalle 3.208 86.00 

Source: Household Income and Expenditure Survey: 1990-1991 
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Appendix 5B 

Questions asked in the survey 
(Frequency Distributions of Selected questions are reported) 
Administrative Page 
1. Address of the Housing Unit:- 2. DS-division: -
3. Name of Town / Urban Council (if Urban): -4. GS-division (if Village / Estate): -
5. Name of the Village (if Village):- 6. Name of the Estate (if Estate): -
7. Number of Households:- 8- Name and Signature of the Investigator: 
Demographic Information 
1. Name of the Individual 
2. Relation to the Household Head: 

Head SDOuse Child Parents Other Total 
880 701 2192 37 320 4130 

Gender 

Age 

Ethnicity 

Religion 

Male Female Total 
7.07.9 2101 4130 

TÏÖ 11-20 21-50 51 Total 
702 938 1850 640 4130 

Sinhala Tamil Moor Other Total 
3016 531 549 34 4130 

Buddhist Hindu Muslim RC Other Total 
2940 462 577 147 4 4130 

RC: Roman Catholic 

Years of Education (Only above 5 years old) 
No Ed. 1 to 5 6 to 10 OL + AL Total % ResDond 

268 974 1531 782 341 3896 94.33 

Name & Address of School 
No. Elieible No. ResDond 

3610 3556 

Whether Literate in Mother-Language 

Literate Illiterate Total % Respond 
3547 349 3896 94.33 

10. Civil Status 
Unmarried Married Widow Divorced/SeDarated Total 

2251 1676 174 29 4130 

11. Usual Activity (Employed /Searching for work / Full-time student/ House keeping / Retired or 
disabled /Other 

EmDloved Search Work Student House-keerjine Retired/Disabled Total % ResDond 
1293 48J 1122 655 345 3896 94.33 

12. Principal Occupation & Industry (if Employed)  
No. Elieible No. ResDond % ResDond 

1293 1293 100 

13. Employment Status (Public Sector/Private Sector /Semi-Govt./ Employer/ Self-employed /Other) 
(If employed) 

Govt Semi-Govt. Private Enrolover Own Work UnDaid Familv Other Total 
271' 40 654 15 254 56 3 1293_ 
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Current School Enrôlées 
1. Distance from Home to School 

No. Elisible No. ResDond 
1014 1014 

2. Mode of Travel (walk/ public transport/ school bus / own Car/ Bicycle/ Motor-bicycle/ Other 
3. Educational Expenses (Travel/ Boarding fees/ Uniforms/ Books, etc./ Private tuition/ facility 

fees/Donations/ Extra-curricular/ Other 
4. Total Scores in Grade 5 Scholarship Exam 
5. Number of Ds, Cs Ss and Fs in GCE (OL) exam 
6. Total Scores of the last exam attended and number of subjects and type of exam. 
7. Maximum wage that you can earn if you find a job now? 
8. Minimum compensation required if you are asked to leave full-time education? 
Income (if Employed) 
1. Monthly Income from the Job 
2. Other Monetary receipts Profit and interest/ Rent/ Remittance from abroad/ Other 
3. Value of non-monetary receipts 
4. Income from Agriculture: Value of Product / Total costs / Profit 
5. All Other 
Risk and Time-preference 
1. Engaged in Following Activities: Buying Lotteries/ Trading Business/ Share Market/ Money 

Lending? 
2. Do you Possess: Life/ Health/Education or any other Insurance Policy? 
3. There is a Rs. 100 win for a lottery with the chance of winning of 0.10. What is the maximum price 

you like to pay for this lottery? 
4. How much do you expect in return after (1 month/ 2 months/ 3 months) if you lend Rs.100 now? 
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Appendix 5.C 

Table 5.C.1 
Regression Results 

Potential Earnings 

Variables 
Intercept 
Years of Schooling Completed (S) 
Per-capita Monthly Income of Parents (Rs.) 000 
Mother's Years of Schooling 
Whether the Respondent Lives in Urban Locality 
Whether the Respondent is Male 
Per-child School Funds (Rs.)000 
Per-child Teachers' salary 
Average Class Size 
Adjusted R-Square 
F 
Number of Observations 
Required (Reservation) Earnings 

Variables 
Intercept 
Years of Schooling Completed (S) 
Per-capita Monthly Income of Parents (Rs.) 000 
Mother's Years of Schooling 
Whether the Respondent Lives in Urban Locality 
Whether the Respondent is Male 
Per-child School Funds (Rs.) 
Per-child Teacher Salary 
Average Class Size 
Pseudo R-Square 
CHI-square 
Log likelihood 
Number of Observations 
Equilibrium Length of S  

Regression Regression Regression Regression Regression Regression 
I II III IV V VI 

Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat 
6.51 48.00 6.48 47.75 6.48 45.17 6.41 42.69 6.37 41.56 6.42 39.55 

Regression 
VII 

Coef. t-stat 

0.11 7.35 0.10 
0.10 

6.98 
2.09 

0.10 
0.10 
0.00 

6.91 
1 

0.13 
54 
360 

0.14 
29 

359 

0.11 7.02 
0.10 1.85 
0.00 0.18 
-0.03 -0.34 
0.10 1.49 

0.11 
0.12 
0.00 
0.00 
0.11 
-0.17 

7.12 
2.02 
0.41 
0.03 
1.61 

-1.18 

0.11 
0.10 
0.00 
-0.03 
0.10 

6.95 
1.83 
0.24 
-0.36 
1.46 

0.13 - 0.14 - 0.14 - 0.13 -
20 - 12 - 10 - 10 -

359 - 359 - 359 - 359 -
Regression Regression Regression Regression Regression Regression 

I II III IV V VI 
Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat 

8.30 
0.02 

11.5 
1.75 

8.23 79.17 8.12 73.63 

0.00 
3.05 
-480 
507 
20 

0.02 
0.11 

1.68 
2.81 

0.01 
10.9 
-473 
503 
20 

0.02 
0.06 
0.02 

0.02 
18.48 
-469 
502 
19 

1.12 71.14 
0.02 1.40 
0.06 
0.02 
0.01 
0.00 

1.44 
2.67 
0.12 
-0.04 

11 
0.02 
0.07 
0.02 
0.02 
0.00 
-0.07 

69.19 
1.49 
1.53 
2.75 
0.28 
0.04 
-0.64 

0.02 
0.06 
0.02 
0.01 
-0.01 

1.65 
1.37 
3.00 
0.13 
-0.15 

0.02 
18.49 
-469 
502 
19 

0.02 - 0.03 
18.91 - 24.68 
-469 - -466 
502 - 502 
19 21 

Regression 
VIII 

Coef. t-stat 

-0.25 -0.28 

6.40 
0.11 
0.10 
0.00 
-0.03 
0.10 

30.81 
6.82 
1.84 
0.19 
-0.34 
1.48 

0.08 0.00 
0.13 

10 
359 
Regression 

VII 
Coef. t-stat 

3.27 65.05 7.91 
0.02 
0.06 
0.02 
0.00 
0.00 

-1.67 -2.50 
0.01 
0.02 
22.54 
-467 
502 
17 

6.38 
0.11 
0.11 
0.01 
0.00 
0.11 
-0.17 
-0.26 
0.00 
0.13 

24.37 
6.92 
2.00 
0.48 
0.01 
1.58 

-1.19 
-0.25 
0.07 

359 
Regression 

VIII 
Coef. t-stat 

51.02 
1.68 
1.31 
3.03 
0.07 
-0.01 

2.02 

8.10 
0.02 
0.06 
0.03 
0.02 
0.00 
-0.09 
-1.31 
0.00 
0.03 
26.02 
-465 
502 
19 

38.34 
1.85 
1.44 
3.20 
0.33 
-0.01 
-0.85 
-1.63 
0.88 





Chapter 6 

Determinants of the School Attainment: 
School and Family Background Effect 
6.1 Introduction 

This chapter is a continuation of the analysis in Chapter 3 where we showed that family 
characteristics play a very significant role in the schooling decision of Sri Lankans. This 
clearly suggests that the free-education policy in Sri Lanka has not helped much to 
equalise the educational opportunities for all. This condition highlights the importance of 
reconsidering education policy. By so doing, policy makers will have to select the most 
effective policy instruments to eliminate the family effect on schooling decisions. In this 
chapter we evaluate two alternative policy regimes: to pay pupils to remain in school and 
to improve the quality of education whereby the school will become a more attractive 
place for pupils. We use four school characteristics: per-pupil, per-month school 
development funds (K), per-pupil teachers' salary (W), class-size (CLS), and the number 
of graduate teachers per-hundred students (GTPR) to characterise quality of education in 
public schools. We measure the per-pupil cost to achieve a target level of schooling 
distribution under different policy regimes. 

How family environment affects education decisions is one of the most interesting issues 
for economists and many other social researchers. There are, in general, two broad 
theoretical interpretations for the existence of such an association. We refer to the 
traditions emanating from Becker (1967) and Ben-Porath (1967); their analyses provide an 
explanation within the realm of the neo-classical economic paradigm. We also draw from 
theories that explore the social, cultural and anthropological dimensions of the issue which 
have, in particular, been developed by Bourdieu and Passeron (1964) and Boudon (1974), 
to mention but a few [See Shavit et.al (ed.) (1993)]. Economic theories link the family 
background with schooling decisions through utility of schooling, discount factor and 
ability of learning. The maintained hypothesis of these theories is that affluent and 
educated family backgrounds are associated with greater satisfaction from education, a 
lower discount rate, and greater competence for learning new things. As far as the 
theoretical deductions are concerned, economic theory nests the cultural capital theory of 
Bourdieu and Passeron (1964) and the economic constraint theory of Boudon (1974). The 
cultural capital theory presumes that children from less affluent families have a low 
learning competency because of low inherited-abilities and the limited transfer of cultural, 
education enhancing values in the home environment. Whereas the economic constraint 
theory explains the relation in terms of tighter economic constraints faced by poor 
families. One of the drawbacks of these theories is that none of them identifies the role of 
society in maintaining the gap between different social strata. In that endeavour, the 
cultural reproduction theory provides a useful theoretical explanation regarding the role of 
society. The basic hypothesis of this theory is that the education-based selection and 
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allocation in the labour market are used to maintain the hegemony and privilege of 
dominant social groups. 

The aforementioned theories suggest a vicious circle of social immobility. For example, 
someone can be less educated because he comes from a family with a history of low 
educational attainment. According to these theories, unless an intervention occurs, the 
family effect on education decisions persists forever. Then the question is about the 
optimal intervention. Policy makers can intervene in individual decisions on schooling in 
two ways: regulations and incentives. Policy makers can make education compulsory by 
law or (and) they can provide direct and indirect incentives for pupils to stay longer in 
school. Provision of free education and many other education subsidies and paying 
students or their parents are two of the popular policy strategies in this case. Improving 
schools in order to make a more attractive place to stay is yet another policy strategy. 

6.2 Theoretical Framework 

The theoretical foundation for this chapter is similar to the one used in Chapter 3. 
Following the review of literature in Chapter 2 and the relevant sections in Chapter 3, we 
can write the optimal length of schooling, S* as 

s . = bL -c £ L ( 6 i ) 

where equation (6.1) is identical to equation (3.3) in Chapter 3. Sj , b, c0 and Ci are already 
defined in Chapter 3. 

We now specify both bj and c0i as a function of three types of variables, individual 
characteristics, family characteristics and school quality. We assume the following linear 
relationships to hold. 

b; = ft+^ßj+F^+Qiß« (6.2) 

c0, = Yi + FiiY2 + F2iY3 (6-3) 
where Q, Fi and F2 are matrices of school-characteristics, family-characteristics and 
individual characteristics, respectively1. We assume that family characteristics influence 
ability such that respondents with affluent family backgrounds start schooling with a 
relatively better position compared to their less affluent counter parts. This is quite 
consistent with the cultural capital theory and the human capital theory. However, whether 
a child with an affluent family background stays longer in full-time education depends on 
the effect of Fj on return to education and on the cost of education. Individual 
characteristics, F2 affect schooling decisions in the same way as do the family 
characteristics. 

Note that if Q is constant, this model is similar to that developed in Chapter 3. 
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Our specification is very particular about the treatment of Q and the assumptions 
regarding the marginal rate of return to education. These assumptions allow us to link our 
model with the other literature on schooling quality and earnings. 

Substituting equation (6.2) and (6.3) into equation (6.1), we can write the following 
equation for the optimal length of schooling. 

S; 'ft-V + F.i 
'ß 2 -Y 2 ' 

+ F2i 

r^-y^ fa \ 
+ Qi ß (6.4) 

where all the variables and coefficients are already defined. Assuming that C] is positive, 
we can see from equation (6.4) that the effects of Fj and F2 on optimal length of schooling 
depend on their relative effects on return and the cost of education2. 

The model represented by equation (6.4) is very general and we cannot proceed without 
defining Fi, F2 and Q matrices more specifically. In fact, defining these matrices is 
heavily dependent on the availability of data. In this chapter, we assume that the matrix Fj 
consists of parents' income, family size, whether the responding family has more than one 
child in eligible age group (5 to 20 years), and mother's level of education. Matrix F2 

contains gender, ethnicity, place of residence, and birth-order of the respondent . Matrix Q 
represents the following characteristics of the school where the respondent attends: a.) 
per-pupil teachers' salary, b.) per-pupil funds accumulated by schools (savings from 
previous year and the collection in the current year), c.) average class-size and its square 
and, d.) number of graduate-teachers per-hundred students. These variables are extracted 
from the 1992 School Census. Use of these variables is not without its drawbacks such as 
the fact these variables do not fully represent school quality. [See Chapter 2 for further 
details on measuring school quality]. These variables represent only the situation in 1992, 
however, we had to rely on this data set because it was the only one at our disposal. 

6.3 Econometric Specification 

The estimation method of the optimal length of schooling model in this chapter is similar 
to the one we used in Chapter 3, where we estimated school enrolment probability and an 
ordered-probit length of schooling functions. The dependent variable in the latter model 
was right-censored for some respondents. The estimation procedures [section 3.3] and 
likelihood functions of these models were elaborated in Chapter 3 [cf. equations 3.11 and 
3.14] and will therefore not be repeated here. 

6.4 Data and Source of Data 

One of the differences between this chapter and Chapter 3 is that in Chapter 3 we assumed 
schools to be homogenous and the effect on return to education is therefore constant for all 

2 In Chapter 3 we assumed some individual and family characteristics to affect both the return and the cost 
of education, while others affect only one of them. This assumption is required only for parameter 
identification. We maintained this assumption throughout this chapter as well. 
3 Variables in matrices F2 and Fi have come directly from the model developed in Chapter 3. 
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individuals. In other words, we assumed that the type of school does not affect the 
decision of optimal length of schooling. In this chapter we relax this assumption and let 
the type of school affect the schooling decision. However, country-wide data sets readily 
available in Sri Lanka, do not provide information regarding the school where the 
respondent attends together with their individual and family characteristics. For the 
analysis in this chapter, we used our own data set that we collected from a sample survey 
in 1996. In this survey, in addition to the social, economic and education background of 
the family, we also gathered information concerning the school where current enrôlées 
attend, and the last school where the school-leavers had attended. We asked the 
respondents to report the name and the address of their school and lastly school 
characteristics are obtained from the 1992 School Census4. 

6.5 Model Estimation and Empirical Results 

Before proceeding to the regression results we present the descriptive statistics of the 
variables used in the model in order to give an idea about the variables. Table 6.1 presents 
the descriptive statistics. 

Table 6.1 
Descriptive Statistics 

Family and Individual Characteristics Mean Mode Std. Min. Max N 
Proportion of Male Respondents 
Proportion of Ethnic Sinhalees 
Proportion of Urban Residence 
Birth Order of Respondents 
Mother's Years of Education 
Parents' Income per month (Rs. 000) 
Family Size 
Age of the Respondents 
Father is an Employer or Self Employed 
Parents' Information is missing 
Families with more than one child in the Sample 
School quality  
Per-pupil, per-month School Funds (Rs.) 
Per-pupil, per-month Teachers' salary (Rs.) 
Average Class-size/10 
Graduate Teachers per 100 pupils  
Other Variables 
Age-eligible Children in a Household 
Proportion of Current Enrôlées 
Father's Years of Education 
Respondents' Years of Education 

0.49 - - - - 1260 
0.72 - - - - 1260 
0.29 - - - - 1260 
1.82 1.00 0.98 1.00 8.00 1260 
7.64 11.00 3.88 0.00 16.00 1260 
3.46 1.50 3.41 0.05 41.00 1260 
5.51 5.00 1.47 2.00 11.00 1260 
13.22 16.00 4.26 5.00 20.00 1260 
0.27 - - - - 1260 
0.01 - - - - 1260 
0.85 - - - - 1260 

10.75 0.00 20.93 0.00 111.81 1260 
111.97 102.05 49.93 28.47 656.87 1260 
2.51 2.53 0.94 0.50 7.95 1260 
1.15 0.00 0.66 0.00 5.00 1260 

2.63 2.00 1.16 1.00 8.00 1260 
0.80 - - - - 1260 
7.78 11.00 3.65 0.00 16.00 1260 
8.63 10.00 3.30 0.00 13.00 246 

Source: Selected sub-sample from Kandy Survey (1996) & School Census 1992. 
Note: Respondents' Average Years of Education is calculated only from the respondents age 5 to 20 years 
who had left school when the survey was conducted. 
Figures reported in Tables 5.6 and 5.7 are different from the similar figures reported in this Table. See the 
note below Table 5.6 for details. 

4 See Chapter 5 for further information about the survey. 
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Table 6.1 contains three sections. Section one reports the descriptive statistics of family 
and individual characteristics and section two reports the descriptive statistics of school 
characteristics. Section three of the table reports descriptive statistics of several other 
variables, which have not been directly used in the model estimation, but provide some 
information useful for interpretation of the model. Only the mean and the number of 
observations are reported for categorical variables. 

Comparison of Tables 3.1 and 6.1 shows that the sample of respondents analysed in this 
chapter are more rural-based, and are relatively young and richer compared to the 
respondents in Chapter 3. For example, 54 percent of respondents in Chapter 3 represent 
the urban sector while it is only 30 percent in this chapter. On average, respondents in 
Chapter 3 are 15 years old, whereas the average age of respondents in this chapter is only 
13 years. Average income of parents in the previous sample is Rs. 2.29 thousand. Parents' 
income of the average respondent in this chapter is Rs. 3.46 thousand. Despite these 
differences and the differences in the sample frames, most of the characteristics of the 
respondents in the two samples are remarkably similar. On average, they share the same 
characteristics with many individual and family environment variables except age, 
parents' income and residence. Respondents below the age of 17 in the previous sample 
and respondents above the age of 13 in the current sample represent the same birth 
cohorts. 

Table 6.2 estimates the enrolment probability and length of schooling models. Overall 
significance of estimates as indicated by the pseudo-R2 is fairly high. Enrolment 
probability and length of schooling models explain nearly 40 and 12 percent of their 
respective dependent variables. Comparing the regression results of the estimates reported 
in Table 6.2 with our own estimates in Chapter 3 (Table 3.2) shows a remarkable 
similarity. Despite the fact that a country-wide sample was used in Chapter 3 and minor 
differences in the model specifications, we obtain reasonably similar results. There are two 
differences between these two Tables. Firstly, there are 3 dummy variables representing 
the Quarter of the year in Table 3.2, but not in Table 6.2. This is because the survey 
generating data for Table 6.2 is conducted within a given Quarter of the year. The second 
difference is that employer and self-employed fathers are lumped into one category in 
Table 6.2, whereas they are treated as two different groups in Table 3.2. We combined 
them in Table 6.2 because the number of respondents in each category was too small to 
treat them separately. 
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Table 6.2 
School Enrolment and Length of Schooling Models: 

No control for School Quality 

Name of Variable Enrolment Model School Level Model 
Coef. t- stat Coef. t- stat 

Intercept 1.51 5.07 
Gender (Male = 1) -0.20 -1.90 -0.21 -2.03 
Age - 10 -0.28 -14.08 
Ethnicity (Sinhala = 1) 0.31 2.51 0.50 4.46 
Urban Residents 0.01 0.10 0.22 1.64 
Birth Order 0.19 2.34 0.16 2.07 
Mother's education 0.03 1.68 0.10 6.42 
More than one child in the sample -0.12 -0.76 -0.47 -3.08 
Family Size 0.00 0.01 0.11 3.69 
Parents' Income (Rs.000) 0.10 3.96 0.11 3.95 
Father is an Employer or Self Employed 0.00 0.01 0.06 0.51 
Parents' Information is missing -0.62 -1.60 -0.33 -0.96 

a, 0.00 0.00 
a2 0.39 11.93 
a3 1.72 27.95 
a4 2.87 16.97 

pseudo-R2 0.41 0.12 
Log of Likelihood Function -366.33 -460.30 
Number of Observations 1,260 1,260 

Source: Selected sub-sample from Kandy Survey (1996). 
Note: see the notes below Table 3.2 for a definition of pseudo-R2 

Table 6.3 
Comparison Between Table 3.2 & Table 6.2 

Name of V; iriable Enrolment Model School Level Model iriable 
Table 3.2 Table 6.2 Table 3.2 Table 6.2 

Intercept + + n.a. n.a. 
Gender (Male =1) 0 - 0 -
Age - - n.a. n.a. 
Ethnicity (Sinhala = 1) + + + + 
Urban Residents + 0 + + 
Birth Order + + + + 
Mother's education + + + + 
More than one child in the sample + 0 + -
Family Size - 0 0 + 
Parents' Income + + + + 
Father is an Employer i Dr Self Employed + 0 + 0 
Parents' Information is missing - - - 0 

Note: Critical t-value for 2-tail test at 10 percent level of significance is ± 1.65. However, we consider 
all the regression coefficients with a t- value above or equal to 1.60 as statistically significant. 
Magnitude of the effects of Age, Ethnicity and Parents' Income is unaffected in both models. Effect of 
Mother's Education is also unaffected in the School Level model. 

Comparison between Tables 3.2 and 6.2 at a 10 percent level of significance is reported in 
Table 6.3. Out of 12 coefficients in the enrolment model and 10 coefficients in the length 
of schooling model, only one has opposite signs as compared to the regression results 
reported in Table 3.2. At a 10 percent of level of significance, we observe a greater gender 
and birth-order effect, a smaller effect from residential locations (urban vs. rural), and 
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mother's education and father's employment status in Table 6.2, as compared to those 
effects in Table 3.2. The effects of ethnicity and parents' income remain the same in both 
tables. Plus, we observe mixed results with regard to the effects of family size and the 
dummy differentiating single-respondent families from multi-respondent families. 

In general, the story in Chapter 3 behind the association between family background and 
educational attainment can be empirically upheld. Pupils from economically and 
educationally better-off families stay longer in full-time education. Furthermore, the birth-
order effect is positive: younger siblings in a family stay longer in full-time education than 
their older counterparts. However, it seems that the magnitude of the family-effect is 
smaller in Table 6.2. 

Given the differences between sample frames and observed average characteristics of the 
respondents, (that the respondents in the Kandy survey are younger, richer and 
predominantly from rural locations), we can easily justify some of these differences in 
regression coefficients. However, two coefficients have changed their signs. Family-size 
in Table 3.2 was negative and the effect of the dummy differentiating single-respondent 
families from the multi-respondent families was positive. The negative sign of the family 
size is, of course what we expected, and the positive effect of the latter variable was 
interpreted in Chapter 3 in terms of the economies of scale effect [see Chapter 3, section 
3.5]. 

A negative family-size effect and a positive effect of multiple respondent families are not 
theoretical necessities. One can easily show that the signs of these effects are 
unpredictable, particularly when the model is poorly specified. For each member of a 
family, there are some negative and positive externalities (within the family) from 
changing family size. Therefore, the sign of the ultimate effect depends on whether the 
negative (positive) externalities over-rule the positive (negative) externalities. This point 
will become clear once we examine the composition of the family size. We can define the 
family size variable as a sum of three components: number of infants (below 5 years) («/), 
number of teen-agers (5 to 20 years) (nr), and number of adults (over 20) {HA )• 

We can observe three different cases with large family-size. When a family is chosen at 
random it may be bigger than the average family because it has more infants. In this case it 
must also be clear that teen-age members in this family must be the older children. In this 
situation, teen-agers will face tighter budget constraints because there are more consumers 
than earners in that family. This is a negative effect on the schooling decision of those 
teen-agers. However, based on Zajonc's confluence theory5, one would expect that these 
children would stay in full-time education longer because they are more talented. 

According to the second case, a randomly selected family may be larger than the average 
because the selected family has more teen-agers. This is exactly what we represented by 
the dummy for multiple respondent families. As has already been clarified, this family 

5 See Chapter 3 section 3.5 of this book for more details. 
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would have a tighter budget constraint as compared to the average family, and we would 
therefore expect a negative effect on educational attainments. However, there is also an 
economies of scale effect, which benefits all teen-agers in the family: again the family-size 
effect is uncertain. 

We may also observe larger families with more adult members. In this case again the 
family size may not necessarily be a constraint because those adult members may also 
contribute to the family income. The analyses reported in Table 6.2 and 3.2 use only 
parents' income not family income [see Chapter 3, footnote 14]. Therefore, the 
contribution made by adults other than the parents may have reflected on the coefficient of 
family-size variable6. 

The two models presented in Table 6.2 assume that school quality do not affect the 
schooling decision. In order to identify the effect of school quality on the schooling 
decision, we re-estimate the enrolment probability and school level models with some 
selected school quality measures. Tables 6.4 and 6.5 report the results. 

Table 6.4 
School Enrolment Model: 

Controlling for School Quality 

Name of the Variable Teacher Wage School Funds GTPR Class Size All Quality 
Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat 

Intercept 1.51 4.67 1.63 5.19 1.42 4.72 1.36 2.90 1.24 1.86 
Gender of the Respondents (Male=l) -0.20 -1.90 -0.22 -2.10 -0.20 -1.88 -0.20 -1.90 -0.22 -2.06 
Age - 1 0 -0.28 -14.07 -0.28 -14.11 -0.28 -14.27 -0.28 -14.06 -0.29 -14.33 
Ethnicity (Sinhala= 1) 0.31 2.48 0.26 2.07 0.14 1.06 0.32 2.42 0.15 1.05 
Urban Residence 0.01 0.10 -0.10 -0.74 -0.01 -0.04 0.01 0.07 -0.09 -0.67 
Birth Order of the Child 0.19 2.34 0.19 2.31 0.19 2.40 0.19 2.33 0.19 2.31 
Mother's Education 0.03 1.67 0.02 1.36 0.02 1.30 0.03 1.71 0.02 1.14 
Family with More than 1 Child in Sample -0.12 -0.76 -0.11 -0.70 -0.09 -0.57 -0.12 -0.76 -0.09 -0.57 
Family Size 0.00 0.01 0.00 -0.10 0.00 -0.11 0.00 -0.02 -0.01 -0.21 
Parents' Income (000) 0.10 3.95 0.08 3.34 0.09 3.67 0.10 3.90 0.08 3.13 
Father is Employer or Self-employed 0.00 0.02 0.00 0.03 -0.05 -0.42 0.00 0.03 -0.03 -0.28 
Parents' Information not Reported -0.62 -1.60 -0.67 -1.68 -0.57 -1.45 -0.63 -1.62 -0.61 -1.54 
Per-pupil Teachers' Wage Bill -0.03 -0.03 0.09 0.06 
Per-pupil School Development Funds Per month 0.01 2.70 6.93 2.07 
Graduate Teachers to Pupil ratio 0.27 2.93 0.26 2.63 
Average Class Size/10 0.12 0.41 0.12 0.51 
Average Class Size Square/100 -0.001 -0.38 -0.001 -0.39 
Pseudo-R'1 0.41 0.42 0.42 0.41 0.42 
Log of Likelihood Function -366 -363 -362 -366 -359 
Number of Observations 1,260 1,260 1,260 1,260 1,260 

Source: Selected sub-sample from the Kandy Survey (1996) & School Census 1992. 
Notes: see the notes below Table 3.2 for a definition of pseudo-R 
GTPR: Graduate Teachers per 100 pupils. 

6 In fact, this argument is consistent with our finding in Table 3.3 that negative family-size effect has 
increased when parents' income is replaced by father's occupation, which is presumably more representative 
of family wealth than parents' income. 
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Tabli ;6.5 
Length of Schooling i Vlodel: 

Controlling for School Quality 

Name of the Variable Teacher School Funds GTPR Class Size All Quality 
Wage 

Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat 
Gender of the Respondents (Male= 1 ) -0.23 -2.17 -0.22 -2.10 -0.23 -2.14 -0.26 -2.41 -0.30 -2.72 
Ethnicity (Sinhala = 1) 0.45 3.75 0.45 3.76 0.23 1.83 0.40 3.33 0.17 1.18 
Urban Residence 0.19 1.40 0.22 1.59 0.20 1.46 0.17 1.20 0.02 0.11 
Birth Order of the Child 0.15 1.90 0.16 1.96 0.15 1.93 0.12 1.48 0.12 1.47 
Mother's Education 0.10 6.09 0.10 6.05 0.09 5.76 0.10 5.98 0.09 5.24 
Family with More than 1 Child in Sample -0.43 -2.76 -0.48 -3.14 -0.46 -2.98 -0.52 -3.30 -0.53 -3.28 
Family Size 0.09 2.91 0.10 3.37 0.09 2.96 0.06 1.67 0.05 1.43 
Parents' Income (00) 0.11 4.13 0.11 3.96 0.09 3.50 0.10 3.68 0.07 2.70 
Father is Employer or Self-employed 0.04 1.99 0.05 0.39 -0.02 -0.19 0.04 0.31 -0.03 -0.25 
Parents' Information not Reported -0.45 -1.30 -0.32 -0.95 -0.25 -0.73 -0.39 -1.16 -0.34 -0.96 
Per-pupil Teachers' Wage Bill 0.85 0.74 1.21 0.73 
Per-pupil School Development Funds Per month 1.22 1.07 11.51 3.04 
Graduate Teachers to Pupil ratio 0.40 4.29 0.35 3.48 
Average Class Size/10 0.38 2.98 0.45 1.87 
Average Class Size Square/100 -0.04 -2.97 -0.05 -1.99 

« i 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.44 1.28 

« 2 0.41 11.96 0.40 11.93 0.40 11.96 0.41 11.97 0.85 11.96 

a-i 1.74 28.01 1.72 27.98 1.77 28.01 1.75 28.05 2.26 28.22 
« 4 2.91 17.01 2.88 17.00 2.95 16.95 2.92 17.04 3.52 16.91 

pseudo-R 0.13 0.12 0.14 0.13 0.16 
Log of Likelihood Function -458 -460 -451 -456 -441 
Number of Observations 1,260 1,260 1.260 1,260 1.260 

Source: Selected sub-sample from the Kandy Survey (1996) & School Census 1992. 
Notes: see the notes below Table 3.2 for a definition of pseudo-R2 

GTPR: Graduate Teachers per 100 pupils. 

Four equations with a single school quality variable and one with all available school 
quality variables are reported. Comparison of the values of log likelihood functions in 
each model with that of Table 6.2 shows that the effect of the addition of school quality 
variables into the model is trivial. Only two school characteristic variables are really 
significant in the enrolment model:per-pupil school development funds and the graduate 
teachers to pupils ratio. In the length of schooling model, class size and its square are also 
statistically significant in addition to the former two, thus indicating that too-small and 
too-large classes are less productive7. In fact, this is acceptable. There are some schools in 
extremely remote areas with one or two teachers and few pupils. The average class-size of 
those schools is very low. Meanwhile, for many reasons, the optimal length of schooling 
of the pupils in those schools is very short. At the other extreme there are schools with 
overcrowded classrooms; teachers have no extra time to attend to the at risk students. 

We should not forget that these variables are only crude representations of school quality8 

and may be proper only for the current enrôlées. For others we need the average 

Solving this we observed that the optimal class-size is around 50 pupils per-teacher. This is slightly higher 
than the targets of the Ministry of Education. The Ministry's target seems to allocate one teacher per-40 to 
45 pupils. See Circular No. 1997/04, Policy Planning and Review Division, Ministry of Education and 
Higher Education, Sri Lanka. 

The inadequacy of the generally available "school characteristics" measures to represent school quality is 
discussed in the literature on education production functions. See Chapter 2 section 2.5 for more details. 
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characteristics of the schools when the respondents studied, but we do not have that 
information at our disposal. Therefore, we have to assume that schools have not changed 
much over time. In fact, this is a very stringent assumption. We have also neglected the 
possible dynamics of the children's behaviour. For example, a child may change his 
school from time to time. In this situation what should be the most appropriate school to 
represent the school quality effect? The last school? Or the school where he studied 
longest? In this chapter we used the last school9. Nevertheless, we must be cautious when 
interpreting the results. 

Per-pupil teacher salary explains nothing in the two models. The regression coefficient of 
this variable is statistically insignificant in all the models, and the sign has turned out to be 
negative in some cases. In Sri Lanka this variable represents a combination of skill and 
experience composition of teachers in a given school. Schools with more experienced, 
trained and educated teachers will report greater values for this variable. Therefore, this 
variable measures the effect of teacher quality on the schooling decision. However, our 
results show that teacher quality does not have any significant effect on the enrolment 
probability and the length of schooling decisions. 

Other school quality variables have the expected signs. According to our theoretical 
specification in section 6.2 {cf. equation 6.6), school quality affects the schooling decision 
only through its effect on the rate of return. Rate of return to education is higher for the 
pupils being trained in better schools. 

According to the results reported in Tables 6.3 and 6.4, the most important school 
characteristics are the proportion of graduate teachers and per-pupil school development 
funds. While per-pupil teacher salary represents teacher quality in general, the graduate 
teachers per 100 pupils represents one specific aspect of teacher quality. Our results show 
that teacher quality in general is not effective, while the effect of graduate teachers is very 
strong. 

Comparing Table 6.2 with Tables 6.4 and 6.5 shows that the family background effects 
and effects of residence and ethnicity drop tremendously once the school quality variables 
are introduced. The magnitude of this drop varies by the selected school quality measure. 
For example, adding per-pupil wage bill has no effect. However, in general we 
consistently observe that residential effect, ethnicity and family characteristics have less 
effect after controlling for quality. This is a clear indication that school quality has 
reinforced the effects of ethnicity, residential location and family background. In other 
words, respondents living in urban locations, ethnic Sinhalees, and those who have 
affluent family backgrounds enjoy a higher quality of education which reinforces the 
variation of educational attainment. Although we provide more evidence to support this 
argument in this chapter, the issue of family background effect on school choice is 
comprehensively studied in Chapter 7. 

9 In fact, this is not a serious problem for the objectives of this chapter. However, if the school choice is the 
objective, this problem will be more serious. See Chapters 7 and 8 for further discussions of this issue. 
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6.6 Variation in Schooling Length 

6.6.1 Voluntary Dropouts and Failures 

In Chapter 3 we used the regression results to estimate the probability distribution of the 
highest educational attainments by various socio-economic and other characteristics. We 
repeat the same analysis in this chapter as well. In this section, we first report the 
estimated probability distributions for varying family and individual characteristics. 

We performed this simulation under several assumptions and using several ordered probit 
results reported in this chapter. Only certain interesting simulations are reported in Tables 
6.6 to 6.9 below. Table 6.6 is comparable with the figures in Table 3.4 in Chapter 3. We 
report that merely for comparison. Table 6.6 simulates the relevant probabilities for the 
"average person" by moving him across different socio-demographic characteristics: for 
example, by ethnicity and by place of residence. Gender-wise simulations are not reported 
in this table because we only compare Table 6.6 with Table 3.4, where the gender effect 
was insignificant. Simulations based on gender are reported in Table 6.7. 

Table 6.6 
Simulation of Probability Distribution of Highest Schooling Length Completed: 

(School Level Model) 
Without Controlling for School Quality 

Reference Ethnic Urban Mother (b.) & ( c.) (b.), (c), (d.) 
(a) Sinhala (c.) has a (e.) & Parents' 

(b.) Degree Income Rs. 
(d.) 10,000 (f) 

Below Grade 5 
Grades 6 to 8 
Grade 9 to 10 
GCE(OL) 
GCE(AL) 

2.07 0.55 1.19 0.20 0.29 0.00 
2.88 1.03 1.88 0.44 0.60 0.00 
32.50 19.03 26.39 11.66 14.03 0.47 
42.18 42.32 43.45 37.30 39.46 6.88 
20.37 37.07 27.09 50.40 45.62 92.65 

Volunteer Dropout 4.95 1.58 3.07 0.64 0.89 0.00 
Competence to Pass OL 65.81 80.66 72.77 88.26 
Average Length of Education (Years) 12 12 13 

Note: Reference category includes females belonging in minority ethnic groups 
sectors. Single respondent families and unemployed fathers are also included 
Volunteer dropouts: sum of the probabilities in row 1 and 2. Competence to pass 
sum of the probabilities in rows 4 and 5 to the sum of the probabilities in rows 3 

85.84 99.53 
13 15 

and living in rural or estate 
in the reference category. 
OL is the percentage of the 
4 and 5. 

Column one of Table 6.6 reports the situation with regard to the reference category. The 
reference category is defined in the note below the table. These are the probabilities of the 
average person in the reference category. Comparing the first and last columns of Table 
6.6 reveals two extreme situations. The reference category represents female, ethnic 
minorities living in rural or estate sector, and family education and economic 
characteristics are at their overall average. The last column reports the situation of male, 
ethnic Sinhalees living in urban sectors with very high education and family economic 
environment. Our estimate shows that nearly 5 percent of respondents from the reference 
category leave education before the system disqualifies them at grade 11, but this 
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percentage drops to zero for the respondents in the last column. If we compare Table 3.4 
with Table 6.6, we see that the respondents in this sample are less likely to stop education 
early, and the socio-economic characteristics have less influence on educational 
attainment. For example, in Table 3.4 nearly 30 percent of respondents from the reference 
category have dropped out voluntarily, whereas the same figure for the reference category 
in Table 6.6 is only 5 percent. Although an exact explanation is not possible, one reason 
for this is that the Kandy district has some of the best educational opportunities available, 
whereas in the analysis reported in Chapter 3, there are many districts with a very poor 
quality of education [see Tables 4.1 & 4.2 and the introduction to Chapter 5]. The good 
educational facilities available in the Kandy district probably would have reduced the 
voluntary dropout in this sample. 

A more accurate picture of the variation of educational attainment over different socio-
demographic categories is reported in Table 6.7. 

Table 6.7 
Simulation of Probability Distribution of Highest Schooling Length Completed: 

Without Controlling for School Quality: Continuous Variables are at Group Average 

Group Averages Ref. Sinhala Other Urban Rural Male Female 
Birth Order 1.00 1.78 1.91 1.68 1.87 1.79 1.85 
Mother's Education 3.44 8.06 6.56 9.55 6.86 7.60 7.68 
Family Size 4.63 5.34 5.95 5.36 5.58 5.51 5.51 
Parents' Income (Rs.) 000 1.60 3.36 3.72 5.11 2.79 3.44 3.48 
Per-pupil Teacher Salary 000 0.09 0.12 0.10 0.11 0.11 0.11 0.11 
Per-pupil Funds per month 2.40 12.10 7.30 23.00 5.80 12.60 8.90 
Graduate Teachers per 100 pupils 0.66 1.32 0.72 1.21 1.13 1.13 1.17 
Average Class Size/10 2.77 2.31 3.02 2.49 2.52 2.51 2.51 
Number of Cases 16 908 352 365 895 621 639 

Ethnicity Effect Residence Gender Effect 
Effect 

Ref. Sinhala Other Urban Rural Male Female 
Below Grade 5 11.70 0.54 2.12 0.47 2.81 3.51 0.54 
Grades 6 to 8 9.49 1.00 2.93 0.89 3.62 4.27 1.00 
Grade 9 to 10 8.62 18.79 32.78 17.58 36.04 38.63 18.79 
GCE(OL) 65.54 42.22 42.12 41.70 40.68 39.13 42.22 
GCE(AL) 4.65 37.45 20.05 39.36 16.85 14.46 37.45 
Volunteer Dropout 21.19 1.54 5.05 1.36 6.43 7.78 1.54 
Competence to Pass OL 89.06 80.92 65.48 82.18 61.48 58.11 80.92 
Average Length of Education (Years) 10 12 11 12 11 11 12 

Note: Reference category is similar to Table 6.6, except that continuous family and Individual variables are 
at group average. Sinhala: Respondents' ethnicity is Sinhala. All other categorical variables are similar to the 
reference category. Other: All other ethnic groups. 

Table 6.7 contains two panels. Panel one reports the group averages of the continuous 
variables. For example, column one reports that the average birth order of the reference 
category is 1, average level of mother's education is 3.44 years, and so forth. Although the 
parents' income is lower, family education background and the educational facilities of 
ethnic Sinhalees are better than that of the other ethnic minorities. In general, urban 
residents are in a better position than their rural counterparts. This panel further shows that 
the quality of education has a high variation over different groups. This variation is visible 
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in most of the school quality measures. It is clearly shown in all the cases that ethnic 
Sinhalees and urban residents enjoy a higher quality of education than their counterparts. 

The lower panel of Table 6.7 shows that nearly 20 percent of respondents from the 
reference category stop education before they reach grade nine (volunteer dropouts) and 
89 percent is competent to pass the OL. The average years of schooling in this category is 
10. The columns now show the total effect of group affiliation by including differences in 
average levels of the explanatory variables. 

In general, ethnic Sinhalees and urban residents derive greater benefits from the public 
education. However, as we have already stated in several places in this book, the ethnic 
variation of school attainments revealed by this study cannot be generalised for the entire 
country. Ethnic minorities are represented in this chapter mainly by the respondents from 
the plantation sector and the Muslim community living in the rural sector. North, East and 
North-Eastern provinces, where the majority is the ethnic minorities of the country, are not 
covered by this study due to unavailability of data. Male and female respondents are 
similar in many aspects, but female respondents have shown a greater achievement in 
educational attainment. For example, Table 6.7 shows that nearly eight percent of male 
respondents stop education before grade nine and only 58 percent of male respondents are 
competent to pass the OL. Among female respondents these figures are 2 and 81 percent, 
respectively. 

In both Tables 6.6 and 6.7 we assumed that school quality does not affect the stipulated 
probabilities. We observe the effect of changing family and individual characteristics on 
individuals enjoying the same quality levels. In order to isolate the effect of the quality of 
schools, we performed another simulation where we kept all family and individual 
characteristics at average and changed the school quality. Results are reported in Table 
6.8. This shows the expected effect of school quality of the length of schooling of the 
average respondent in our sample. 

Table 6.8 
Simulation of Probability Distribution of Highest Schooling Length Completed: 

Effect of Changing School Quality  

Below Grade 5 
Grades 6 to 8 
Grade 9 to 10 
GCE(OL) 28.28 30.15 0.00 13.24 38.27 22.97 
GCE(AL) 67.36 5.05 100.00 85.77 52.39 74.22 

iference • (A) (B) (C) (D) (E) 
0.02 7.49 0.00 0.00 0.08 0.00 
0.07 7.66 0.00 0.00 0.24 0.05 
4.27 49.65 0.00 0.99 9.02 2.76 

Volunteer Dropout 0.09 15.15 0.00 0.00 0.32 0.05 
Competence to Pass OL 95.73 41.48 100.00 99.01 90.95 97.24 
Average Length of Education (Years) 14 10 16 15 13 14 

Note: Reference category is similar to Table 6.6, except that the figures in this table are derived by using the 
"all quality " model reported in Table 6.5. 
Category (A): Reference Category with minimum School quality measures. 
Category (B): Reference Category with maximum School quality measures. 
Category (C): Reference Category with 50 % increase in Funds. 
Category (D): Reference Category with 50 % decrease in Class-size. 
Category (E): Reference Category with 50 % increase in Number of Graduate Teachers per 100 pupils. 
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Column one reports the schooling probabilities for the reference category. The reference 
category in Table 6.8 performed better than the reference category in Table 6.6 above. 
This difference shows the bias of the predictions when school quality is neglected. Cross-
comparison of columns (A) to (F) shows the effect of changing each school characteristic 
on schooling probabilities. For example, column (A) reports the distribution of schooling 
probability for the pupils studying in the school with the lowest number of facilities in the 
sample. All family characteristics are at averages. Column (A) shows that the probability 
of leaving school at the end of grade 5 is increased to 15 percent as compared to the 0.09 
percent for the reference category. For the average respondent, the probability of voluntary 
dropout is over 15 percent and the length of schooling would drop to 10 years if the 
schooling quality variables are at their minimum. The other extreme is reported in column 
(B). According to column (B), it would be a sure event that the average respondent would 
pass the OL if the school quality variables were at their maximum. Columns (C) to (E) 
report the effect of changing school characteristic variables by 50 percent. According to 
this table, the most effective school characteristic variable is the graduate teachers per 100 
pupils. Per-pupil teacher salary is not used in simulations because it is not statistically 
significant at 10 percent. 

Simulations reported in Tables 6.6 to 6.8 above assume that only one variable, (either 
categorical and family background variables or school quality), varies at a time. Table 6.9 
below reports the simulated probabilities when we allow for the fact that school quality 
varies with the family background. 

Table 6.9 
Simulation of Probability Distribution of Highest Schooling Length Completed: 

Effect of Changing Parents ' Income  
Before Compensation After Compensation: Increase 

Parents' income by 100 % 
Group Averages Qi 0? 0! 04 0, 0. 0. Q4 
Birth Order 1.81 1.88 1.91 1.70 1.81 1.88 1.91 1.70 
Mother's Education 6.14 6.65 7.71 10.17 6.14 6.65 7.71 10.17 
Family Size 5.51 5.51 5.63 5.41 5.51 5.51 5.63 5.41 
Parents' Income (Rs.) 000 0.89 2.07 3.36 7.78 1.78 4.14 6.72 15.56 
Per-pupil Teacher Salary 000 0.12 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
Per-pupil Funds per month 5.50 4.40 10.60 22.30 4.40 22.30 22.30 22.30 
Graduate Teachers per 100 pupils 1.13 1.04 1.15 1.27 1.04 1.27 1.27 1.27 
Average Class Size 2.47 2.61 2.51 2.47 2.61 2.47 2.47 2.47 
Number of Cases 382 249 314 315 382 249 314 315 

Q. 0? 0. O4 Qi O7 0. Q4 
Below Grade 5 0.49 0.52 0.02 0.00 0.49 0.03 0.00 0.00 
Grades 6 to 8 1.01 1.06 0.06 0.00 1.01 0.10 0.00 0.00 
Grade 9 to 10 20.86 21.39 4.10 0.00 20.86 5.24 0.06 0.00 
GCE(OL) 46.79 46.88 27.74 0.91 46.84 30.95 2.33 0.43 
GCE(AL) 30.85 30.15 68.10 99.09 30.80 63.68 97.61 99.57 
Volunteer Dropout 1.50 1.58 0.08 0.00 
Competence to Pass OL 78.82 78.27 95.90 100.00 
Average Length of Education (Years) 12 12 14 16 

Note: Q, to Q4 are four income quartiles. 

1.50 
78.82 

12 

0.13 
94.75 

14 

0.00 
99.94 

15 

0.00 
100.00 

16 
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Table 6.9 estimates the probability distributions of schooling for different income 
quartiles. The first income quartile consists of parents earning less than Rs. 1.50 thousand. 
The second quartile ranges from Rs. 1.50 to Rs. 2.53 thousand. Rs. 2.53 to Rs. 4.12 
thousand group represents the third quartile, and the fourth quartile represents parents who 
earn over Rs. 4.12 thousand. The table contains two panels: the top panel reports the 
averages of the continuous variables for each income quartile and the bottom panel reports 
the probabilities. Again, each panel is divided in two: the left panel reports the current 
situation with regard to the educational attainments. In the right-hand panel we report 
results of a simulation based on changing family income. The purpose of this exercise is to 
demonstrate the overall effect of income. The survey of the literature in Chapter 2 shows 
that income has direct and indirect effects and we cannot always properly disentangle 
them. Here, we analyse the effect of a powerful infusion to family income in order to 
illustrate what might happen if all the direct and indirect effects of income remain valid. 
Therefore, in this table we consider an increase of family income by 100 percent. As the 
top-right quadrant of Table 6.9 shows, this moves Qi into Q2 and Q2 and Q3 into Q4. Q4 
remains unchanged. This increases the quality of education received by respondents in all 
income quartiles other than Q4. Q4 does not change because it is already at the highest 
level of school quality. Other variables such as mother's education, family size and birth 
order do not change. We took that into consideration when we calculated the group 
averages after the (top-right quadrant in Table 6.9). 

The bottom-left quadrant of Table 6.9 shows the predicted probabilities for each income 
quartile before the change. Moving along columns Q, to Q4 in this quadrant presents a 
more accurate picture of the variation of educational attainments among different socio
economic and demographic clusters of Sri Lankan society. Over 20 percent of respondents 
belonging to the first and second quartiles leave schools before the OL. However, this 
drops to 4 percent for the third quartile and to zero for the fourth quartile. 

The overall income effect is mainly reflected in the second and third income-quartiles. 
Respondents from the fourth quartiles have already reached the highest level in the 
education system. Low numbers of reactions from the respondents in Qi indicates a strong 
result for the potential implementation of individual-level financial subsidy schemes. Our 
estimates clearly show that the respondents in lowest income quartile react negligibly even 
after a 100 percent income increase. This shows that even a huge income subsidy scheme 
would not be sufficient to compensate for their less favourable situation in the other family 
background variables as well as compensate for the poor quality of the schooling that they 
can afford. 

6.6.2 Analysis of Residuals 

Using the model (with all quality variables) reported in Table 6.4, we derive the 
unexplained component for all the respondents and these errors of the members in a given 
household are then correlated. Presumably, these correlation coefficients must be zero if 
all the family effects are captured by the included family characteristics. We estimate 
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correlation matrices both with and without controlling for school quality. Results are 
nearly similar. Therefore, only the correlation matrix with control for school quality is 
reported. The correlation matrix is reported in Table 6.10 below. 

Table 6.10 
Error Correlation Coeffic ients between Respondents from the same family 

First Second Third Fourth 
Child Child Child Child 

First Child 1.00 0.26 0.05 0.01 
Second Child 0.26 1.00 0.09 -0.05 
Third Child 0.05 0.09 1.00 0.21 
Fourth Child 0.01 -0.05 0.21 1.00 

Note: Higher order births above 3 are excluded because we have only few observations. 
Errors from "All quality" enrolment model are in Table 6.5. 
All Correlation Coefficients between first and fourth and second and fourth are statistically insignificant at 
all reasonable levels. All other pairs are significant at one percent. 

The first order partial correlation coefficients, between first-second and third-fourth, 
except that between second and third child, are fairly high. Similar to what we observed in 
Chapter 3, the partial correlation coefficients decline as the distance between a pair of 
children increases. For example, the partial correlation between the errors in first and 
second child is 0.26 and that between the second and third child is 0.05.The correlation 
between the errors in second and fourth child is negative. However, this is not statistically 
significant at any reasonable level. Compared to the similar analysis in Table 3.6, we 
observe that the error correlation coefficients have dropped substantially. This indicates 
that most of the variation due to the family effect is now captured by the included 
variables. The only explanation we can offer for this is that the relatively high quality of 
education available in the Kandy district would probably have already substantially 
reduced the family effect from schooling decisions. In fact, this is what we observed at the 
beginning of this chapter. 

6.7 Policy Implications 

In this section we return to the policy issue raised in Chapter 3. Namely, we consider 
different policy options to reduce the early dropouts from the education system. In Chapter 
3 our only available option was parents' income. There we proposed that if an additional 
550 million US dollars can be allocated to pay parents for sending their children to 
schools, we can reduce the voluntary dropout to zero. In this chapter we consider two 
more policy options: increasing teachers' quality and increasing school funds. The goal of 
this policy is to lower the voluntary dropouts to zero. The following paragraphs report the 
required increase in each variable per child. 
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Table 6.11 
Estimates of Per-child Cost for Reducing Volunteer Dropouts to Zero: 

Pay Children for Schooling 

Estimated Costs for Income Subsidising Policy 
Per-family Number of Per-child Estimated Total Required 

Compensation Children Compensation Number of Compensation, 
Rs. 000 Rs. 000 Pupils Rs ;. billions 

First Income Quartile 13.35 1.99 6.696 1,260,527 8.44 
Second Income Quartile 13.59 2.26 6.020 821,653 4.95 
Third Income Quartile 0.00 2.27 0.000 1,036,140 0.00 
Fourth Income Quartile 0.00 1.96 0.000 1,039,440 0.00 
Overall 1.80 2.12 0.848 4,157,760 13.39 

We observe that respondents in the third and fourth income quartiles have already reached 
the target. Therefore, zero compensation is reported for them. Using the total number of 
pupils in public schools as reported in the School Census for 1992, we calculate the total 
income required for the implementation of each policy option. Our estimates show that 
paying pupils is an expensive option. This policy option requires Rs. 13.39 billion (223 
million US Dollars10) extra funds, which is nearly 16 percent of the total government 
revenue for 1992, and 4 percent of the GDP at current prices in that same year. We also 
consider school development funds and graduate teachers as two policy options. Teachers' 
wage bill is not used in this exercise because it is not statistically significant. School 
development funds in this analysis are only proxy measures of the material facilities. Our 
estimates show that this requires Rs. 17 million (0.28 million US Dollars) extra funds 
which is about 0.02 percent of the total government revenue and 0.004 percent of the GDP 
at current prices in 1992. In this context we have to remember that the school development 
funds are not an allocation of the government. These are funds collected by schools from 
different sources. Therefore, to propose this option does not mean that schools should 
increase the intensity of raising these funds. According to the school census schedules, 
these funds are used to develop many facilities available in schools such as libraries, 
laboratories, etc. Therefore, what this policy option means is that we can reduce the 
volunteer dropouts to zero by increasing the number of facilities available at schools. 

Our next option is to increase the number of graduate teachers to achieve the same target. 
First we solved the ordered probit equation (school quality model in Table 6.5) for the 
desired Graduate teachers to pupil ratio. This is done for each income quartile separately. 
The third and fourth quartiles have already reached the set target. This means that as far as 
the set target is concerned, there are more than enough graduates in the schools where the 
respondents in the third and fourth income-quartiles study. We can therefore reallocate 
those additional Graduate Teachers to the other schools without hampering the education 
enrolment decision of these two income quartiles . After this reallocation, our estimates 
show that we need nearly 45,000 more graduate teachers to accomplish the target. In 1992 

1 One US Dollar =approximately 60 SL Rupees at the present exchange rate. 
We could also consider this in the income-compensation policy just described. For example, levy a tax 

from the third and fourth quartiles and pay compensation to the first and second quartiles. However, this 
option is not considered in this book. 
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there were 40,056 graduate teachers in the system. This means that we have to double the 
number of graduate teachers in order to achieve the desired objective. Assuming Rs. 2,000 
extra per month in salary per graduate teacher, this policy requires Rs. 90 million extra [2 
million US Dollars, 0.11 percent from Government revenue and 0.02 percent from the 
GDP]. In fact, we under-estimate the effectiveness of this policy. Increasing the number of 
graduate teachers will triple the impact on the school level model: its direct effect, its 
effect via the increased teachers' wage, and its effects on average class-size and its square 
(other school quality measure). 

6.8 Summary, Conclusions and Recommendations 

This chapter is a replication of the analysis in Chapter 3. However, in addition to a simple 
replication, we added a few more dimensions to the analysis. In Chapter 3, based on the 
human capital demand for schooling model, we modelled and estimated school enrolment 
and length of schooling decisions. Empirical analysis was done based on the Quarterly 
Labour Force Surveys of 1993. Due to the unavailability of data, we were restricted in 
Chapter 3 to assuming that no one leaves full-time education before the end of the 
compulsory education (age 10), and there is no effect of school quality on the two 
decisions we modelled in that chapter. 

As far as the first assumption is concerned, empirical findings show the contrary. For 
example, our own sample survey in the Kandy district shows that nearly 18 percent of 
school leavers have left before the post compulsory education began. Furthermore, our 
analysis in Chapters 4 and 5 shows that schools are enormously different from each other. 
However, the data source used in Chapter 3 did not permit us to incorporate these issues 
into the analysis simply because of the unavailability of data. 

We have individuals ranging between the ages of 5 and 20, as well as some selected 
school characteristic variables. However, the data set analysed in this chapter is not 
without its limitations. For example, this survey is limited to only one district of the 
country. The school characteristics are very limited and not properly dated. What is 
available to us are some extracted variables from the 1992 School Census. At best, these 
variables represent the situation of schools during this particular year. We have the same 
problem with regard to family characteristics, in particular, family characteristics of the 
school leavers: we do not possess the information for the year they decided to leave 
school. This is a general defect of all the cross-sectional analyses of the issue. In the 
absence of a panel data set, we rely on this information by assuming that neither family 
background nor school quality varies over time. 

Despite these limitations, our findings are quite interesting. The replication part of the 
chapter shows a remarkable similarity of the results. Signs and statistical significance have 
changed only for a few variables. Family background and school quality play a very 
important role in determining the enrolment decision and length of schooling decisions. 
Our simulations reported in Table 6.9 show that the average school quality varies highly 
over different income quartiles: richer pupils have chosen better schools (first panel of 
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Table 6.9). Table 6.8 shows moreover, that school quality plays a very important role in 
determining the length of schooling. These together suggest that the currently existing 
pattern of school quality distribution worsens rather than lessens the family background 
effect on schooling decision. One of the very important policy implications related with 
this finding is that the improvement of school quality without reducing its disparity will 
not help to break the family background effect on school attainment. Therefore, deprived 
schools must be given priority in new investment plans. 

We also considered three alternative policies for reducing the volunteer dropouts to zero: 
paying pupils, increasing the number of Graduate teachers per-pupil, and increasing the 
facilities available in schools. Our findings show that paying pupils is the most expensive 
option. Increasing the quality of teachers (Graduate teachers) and the provision of other 
material facilities is cheaper, because these two policy options require a redistribution of 
available resources rather than any new investment. 





Chapter 7 

Production, Demand and Private Cost of 
Education Quality: 
An Application of Canonical Regression 

7.1 Introduction 

As noted in Chapter 2, two inter-related but distinct issues dominate the recent literature 
on quality of education: the education (school) production function, which measures the 
effects of "school inputs" on the "output" of schools, and the demand for schools. The 
former became popular in the United States after the controversial Coleman report in 
1966. The Coleman report argued that inputs of a given school are not important 
determinants of the performance of pupils being trained by the school. According to this 
report, the most important factors are the family characteristics and the effect of peer-
groups. This controversial finding has motivated many economists to further investigate 
the issue; they have emerged with mixed findings on the relation between inputs and 
output of the education system [see Hanushek (1986)]. 

This leaves the controversy of the Coleman report unresolved until today. One of the main 
problems associated with the estimation of the school production function is that the 
empirical estimation of the production function is based on only some observable 
dimension of its output; meanwhile, the true output of schools may not be measurable due 
to its many dimensions [Hanushek (1986)]. In general, the conceptual framework behind 
the school production function presumes that schools are different from each other in 
efficiency, whereby some schools are better than others. The immediate implication of this 
belief for school selection is the theme for the latter issue, demand for schools. If schools 
are different from each other, a rational pupil chooses the best available school. 
Consequently, school choice becomes an endogenous variable in the human capital model. 
Most literature related with the school demand function is unique in its methodology and 
estimation techniques. In general, authors of this literature define several school types 
based on the quality of service, and focus on the estimation of the willingness to pay for 
quality improvement, and (or) upon the welfare loss associated with fee levying education 
systems [see Gertler and Glewwe (1990) and Athurupana (1993) for discrete choice school 
demand functions and Gertler et al. (1987) Gertler et al. (1994) for applications to demand 
for health care]. The estimation method they have applied is the Nested-Multinomial-Logit 
(NMNL) of McFadden (1981), and the method for estimating willingness to pay is from 
Small and Rosen (1981). Nevertheless, this method is not without limitations. One can 
criticise that the classification of schools is highly subjective and the regression results are 
heavily dependent on this classification. For example, Gertler and Glewwe (1990) used the 
classification of faraway and nearby schools relative to the residence of the respondent. 
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The maintained hypothesis of this classification is that the quality of education provided 
by faraway schools is better than that provided by the nearby schools. Athurupana (1993) 
classified schools into three categories as private schools, fee levying public schools and 
free schools. His presumption is that private schools are better than fee levying public 
schools and the fee levying public schools are better than free schools. The advantage of 
this method is that it does not require the researcher to use an explicit school quality 
measure. This at least partially overcomes the problem of non-measurability of school 
quality. The absence of a hard and fast rule for school quality classification remains as the 
major drawback of this method. In fact, the final estimate is highly subject to the choice of 
school classification. The use of broad school categories such as the one used by Gertler 
and Glewwe (1990), or by Athurupana (1993) neglect the possible variation of school 
quality within a given category. In other words, this method assumes that schools in a 
given category are homogenous. 

In this chapter we relax this assumption and treat each school as a separate entity. The 
quality of the service then differs from school to school. Each school is represented by its 
own quality index (Q), and the quality index is a function of observable school 
characteristics such as school size, per-pupil teachers' salary and per-pupil school 
development funds, etc. We can then write Qj = Q (Xj), where Qj is the quality index of 
school j and Xj is a vector of exogenous determinants of the quality index. The rational 
pupil chooses the school with the highest quality index subject to his own constraint 
functions. This leads us to write Qi = D (Zj), where Qj is the quality index of the school 
chosen by individual i and Zj is a vector of exogenous determinants of his demand. In 
tum, we can write that Qjj = Dy (Zj) is the quality index of school j chosen by individual i. 
In equilibrium, Dy (Zj). = Q (Xj). 

Next, we use Hotelling's canonical correlation (1935 &1936) to estimate the coefficients 
of the quality index Q (Xj) and the demand for school j by individual i Dy (Zj). [See also 
Vinod (1968, 1969 & 1976) for a regression-like interpretation for canonical weights]. 

7.2 Model 
7.2.1 Demand for Schools 

In this chapter we assume that the children between 5 and 20 years of age (or their 
guardians) first decide whether or not to go to school and then choose a school. The first 
decision will not be discussed in this chapter. This chapter begins by assuming that 
children in the relevant age group have decided to attend school. The problem they now 
have is to choose a school. In the remaining sections of this chapter we develop a 
theoretical framework explaining the choice of school and subsequently we estimate the 
implied demand for school function. 

The maintained hypothesis of this chapter is that schools are different from each other on 
the quality of their service, such that some schools produce more human capital in a given 
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time period (for example, a year) than other schools do, and the quality measure is 
continuous. We further assume that school quality has many dimensions, of which in 
practice we observe only a few. However, school quality is a function of school inputs, 
which are both measurable and observable. A child chooses the school quality to 
maximise his utility function. The utility function is assumed to be in the following form: 

U,=U(Qy ,Xi,G,) (7.1) 

where Qy is the quality of education received by individual i who chooses school j . One of 
the phenomenal features of individual behaviour concerning education in Sri Lanka is that 
many pupils receive extra lessons from private tutors after school hours, on week-ends and 
during school vacations. Our survey shows that more than 30 percent of respondents 
receive private tuition education and on average, over one percent of the family's per-
month income is spent per-child on this purpose [see Table 5.10]. The heavily competitive 
education system and more importantly, the general dissatisfaction of pupils (their 
guardians) regarding the school education are considered by many as the primary cause for 
this behaviour [see Economic Review, May/June (1994)]. Therefore, Q should be defined 
to include both the quality of the public school where the respondent attends and the 
quality of private tuition education. 

For the ease of simplicity, one may assume that the quality of education, Q is the sum of 
the quality of public school, Qs and the quality of private tuition education Qp. G; is the all-
other-goods, and X is a shift-parameter representing the preference for quality. We further 
assume that the shift parameter, X is a function of the academic environment of the family 
and that of the community where the respondent lives. More precisely, we assume that 
more educated parents and more educated communities assign a higher weight to the 
quality of school. In other words, they have higher X as compared to the X of the average 
respondent. The academic environment of the family is assumed to be represented by 
mother's education (M)1 and the academic background of the community is assumed to be 
represented by the standardised-score (z-score) of the length of schooling of the adults 
(over 30 years old) living in the community. (ZA)2. This leads us to write À=À(M,ZA ). 

The utility function is maximised subject to the following budget constraint: Y = G + 
E(Q), where the price of G is normalised to one, E(Q) is the total private expenditure on 
the quality of education, and Y is the family income. Total private expenditure on quality 
of education, E(Q) is the sum of ES(QS), Ep(Qp) and Ed{D(Qs)}. Where ES(QS) is the private 
expenditure on the quality of public education, Ep(Qp) is the private expenditure on the 
quality of private tuition education, and Ed{D(Qs)}is the private expenditure on travelling 
to public schools. This expenditure relation assumes that travel expenditure is a positive 

1 For consistency we choose mother's education instead of father's or the average education of parents. 
Throughout this book we use mother's education to represent the family education background. In fact, we 
did estimate the model by replacing mother's education with father's education, but observed that the results 
were not sensitive to this change. 
2 The average length of schooling of the adults in our sample is 8.08 years with the standard deviation of 
1.15. 
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function of distance travelled for education. Maximising the utility function subject to the 
budget constraint yields the following demand functions for Qs and Qp: 

3E. 3EH 3D 3E 

and therefore, 

Q n = Q J Y , ^ s ^ i , - ^ — , — ^ , M , Z ] (7.2.2) 

Note that under standard simplifying assumptions, 3E s /8Q s=p s , 9Ep/9Q = p 

3Ed/3D = pdand 3D/3QS = dQ, where ps is the unit price of the quality of education at 

public schools, pp is the unit price of the quality of education at private tuition schools, pd 

is the price per-one kilometre distance travelled for schooling, and CIQ is the distance 
needed per-unit increase of education quality. 

In this study we assume that ps and pp are constant for all individuals for a given time and 
pd and dç are positive functions of the distance travelled, D. 

We can write the following cross-sectional demand for quality of education function as 
Q = Q[Y,M,Z,D] (7.3) 

where all the variables are already defined3. Assuming a semi-log functional form, and 

allowing for non-linearity of the effect of Y and D and interactions between M, Y and D, 

we can write the following demand for school quality function as 

Qi = exp(ß0 + ß, Y; + ß2Y(
2 + ß3Di + ß4D

2 + ß5Mi + ß ^ + ß7 (MY), + ß^MD), + e, ) 

(7.3.1) 
7.2.2 Determinants of School Quality Index 

By following Chapter 4 (equation 4.6), we write the school quality index in the following 
form: 

Q=Yo ] ' N T ^ I ô K - P +(l-Ô)L-ppPeE 2 (7.4) 

This is the model we estimated in Chapter 4. In this chapter we have an additional 
problem, i.e. inclusion of ln(G/T) into the production function specification was not 
possible due to high co-linearity. Therefore, ln(G/T) was also excluded from the 
specification at the estimation stage. 

3 
Equation (7.3) defines Q and the sum of Qs and Qp. However, due to data limitations, we are restricted only 

to Qs in this chapter. 
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We can now substitute the right-hand side of equation (7.4) into the left-hand side of 
equation (7.3.1) and re-write 

—1 ' N-"v[8K-p +(l-5)L-p^eE2 = 

exp(ß0 +ß1Yi + ß2Y;
2 +ß3D, +ß4D,2 +ß5M, +ß6Z i +ß7(MY)i +ß8(MD)i +e,) 

(7.5) 
where all the variables and coefficients are already defined. 

7.3 Estimation Procedure 
7.3.1 An Overview of the Estimation Procedure 

It is clear that equation (7.5) cannot be estimated by the OLS. One method available in the 
literature is canonical regression. This idea is an extension of Hotelling's Canonical 
Correlation. [See Hotelling (1935) and (1936) for the original work.] Canonical 
Correlation is the simple Pearson's Correlation between two linear combinations of 
variables. In other words, it is the simple correlation between two unobserved composite 
indices. 

The canonical regression technique is applicable only if the relations on both sides of the 
equation are intrinsically linear. (They are linear or can be converted into linear equations.) 
It is apparent that by taking natural logarithms we can convert the demand function into a 
linear relationship. However, the production function cannot be converted. Therefore, we 
use the second-degree Taylor's expansion of the production function (See Appendix 4A). 
Linear versions of both equation (7.3.1) and (7.4.1) are given below: 

InQi =ß0+ß1Yi+ß2Y
2+ß3D1+ß4D

2 + ß5Mi + ß6Z1+ß7(MY)I+ß8(MD)I+e1 (7.6) 

lnQ = lnY0+Y1ln(G/T)-TivlnN-i-v81nK + v( l -S) lnL- ipvS( l -S)[ lnK-lnL] 2 +e 2 

(7.7) 

7.3.2 Canonical Correlation 
7.3.2.1 The Technique 

Suppose we have two matrices Y and X: Y with k variables and X with g variables 
arranged by rows, respectively4. Each contains N observations. Further assume that all 
variables are standardised. We define two linear composites U and V: U= a Y and V = ß/ 
X. The canonical correlation is then defined as the simple Pearson's correlation between U 
and V. Here, the methodology is to find a and ß such that the correlation between U and 
V is maximised. Since all the variables in Y and X matrices are standardised, U and V are 
also standardised and therefore the correlation between U and V is the covariance between 
the two. We can define the covariance between U and V, Cov(U,V)= E(UV/) = E(aYXß) 
= a/E(YX/)ß= oc/Ryxß- R is the correlation matrix between Y and X variables (inter-set-

4 Throughout we assume that g is greater than k. 
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inter-correlation). The maximisation is done subject to two constraints, namely both U 

and V have unit variance. This yields the following maximisation problem: 

q^ocH Y X ß - À(a'R Y Y a -1 ) - ^ ß ' R ^ ß -1 ) (7.8) 

where X and \i are Lagrange multipliers and the expressions in the two constraints are the 
variances of U and V respectively. In order to have a non-trivial solution for this problem, 
the first-order condition requires IRYX'RYXRXXRXX'RXY - VI = °> where all Rs are 
matrices of relevant correlation coefficients as indicated by subscripts. The operator |...| 
indicates the determinant value. Since this equation will have more than one solution for X 

, we have the subscript j with X. It is very easy to see that these solutions to X are the 
characteristic roots of the determinant IRYX'RYXRXXRXX'RXY - A.jl| and therefore of 
equation (7.8). The number of distinct characteristic roots is equal to the number of 
variables in the smaller matrix, in this case k. We can also show that the square root of a 
characteristic root gives a canonical correlation [for details, see Anderson (1984) and 
Vinod (1968)]. 

Canonical correlation is mostly used in psychology where the researchers' interest is to 
measure the association between pairs of complex phenomena such as mental and physical 
fitness, ability and the various determinants of it. [See inter-alia Morrison (1967) and 
Thompson (1984) for more illustrative examples]. Economists' interest in this method is 
rather recent. [See Vinod (1968), (1976), Kuylen and Verhallen (1981) and Rijken Van 
Olst (1981) for early economic applications and Chizmar and Zak (1983), (1984) and 
Chizmar and McCarney (1984), Cohn et al. (1989) and Gyimah and Gyapong (1991) for 
recent applications]. 

Vinod (1968) further develops this idea and gives a regression-like interpretation to 
canonical weights (vectors a and ß above). A comprehensive discussion of the 
econometric applications of canonical regression is also available in Rijken Van Olst 
(1981). [See Chetty (1969), Dhrymes et al. (1969) and Rao (1969) for criticism of Vinod 
(1968)]. The following paragraphs briefly discuss Vinod's canonical regression. 

According to the above description of canonical correlation, we can write U= AY, V= BX 
and because U and V are standardised variables (by assumption), we can write U = RV or 
AY = RBX, where A and B re-arrange vectors a and ß above into diagonal matrices. R is 
a diagonal matrix of canonical correlation coefficients. This provides the following 
estimates of canonical regression coefficients for each canonical correlation coefficient. 

â r a = â m (7.9.1) 

b h = î / h (7.9.2) 

where â and b are the estimates of canonical regression coefficients, âand ßare the 

estimates of canonical weights for Y and X matrices, respectively. Subscripts denote 

variable names, f is the canonical correlation and its subscript denotes the order of the 

canonical correlation coefficient. For example, rj is the j t h canonical correlation coefficient. 
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Subscripts m and h denote the canonical weights attached with the mth variable in matrix 
Y and hth variable in matrix X, respectively. 

7.3.2.2 Tests for Statistical Validity 

There are several tests for the statistical validity of a canonical regression. Three such tests 
are described below: R2: proportion of explained variance of Y(and X) variables; R2 (Y | 
X ) and R2( X | Y): redundancy coefficient of Y given X and the redundancy coefficient of 
X given Y, respectively; V (Y | X) or V (X | Y): proportion of redundancy of Y given X or 
X given Y for a given canonical correlation coefficient. 

The proportion of explained variance is conceptually similar to the R2 in the regression 
context. We can estimate this measure for both X and Y variables separately. The formula 

is R2 = X(CL:)2 / n , where CL is the canonical loading of a given matrix. Canonical 
j=i 

loadings are the simple partial correlation coefficients of canonical variâtes (U or V) with 
their respective matrices (Y or X, respectively). In the above formula n refers to number of 
variables in the matrix (g and k, respectively). 

But this measure takes only one set of variables into consideration. Therefore, the 
redundancy coefficient is defined by multiplying the above coefficient by the square of the 
canonical correlation coefficient. This measures the explanatory power of one variable set 
given the explanatory power of the other set. 

The proportion of redundancy is another measure. This can be estimated by dividing the 
redundancy coefficient for a given canonical correlation by the sum of all redundancy 
coefficients for the given matrix. 

There are also some measures for the statistical significance of the canonical regression. 
For example, CR. Rao's F- statistic and Bartlett's Chi-square5 are given below. 

Rao's F= 
1-A1/S llms + 2v 

A"s kg 
(7.10.1) 

Bartlett's Chi-square tf = -[(N-l)-^(k+g+l)]lnA (7.10.2) 

where N is number of observations, k and g are number of variables in Y and X matrices, 
i 
2 min(k.g) 1 

respectively. A= n (1-^j) , m = [N-l--(k + g + l)], &•• 
i=i 2 

kV 
k 2 + g 2 - 5 

and, 

v = 
( 1,„ o \ 

(-1) 
k g - 2 

5 This is as reported in Timm and Carlson (1976). 
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Degrees of freedom for F distribution are (kg) for the numerator and (ms+2v) for the 

denominator. Bartlett's Chi-square is with kg degrees of freedom. 

7.4 Estimation and the Results 
7.4.1 Data 

Data for the empirical estimation of model (7.5) has been gathered from a sample survey 
and the School Census of 1992. The sample survey was conducted in the fourth quarter of 
1996 in Sri Lanka [see Chapter 5]. This survey provides all required variables except 
school characteristics. Due to the practical difficulties of conducting a countrywide survey, 
our sample has been selected from one particular district: the Kandy District. The school-
input measures were then collected from the School Census of 1992. These data have been 
described in Chapter 5. 

7.4.1.1 Descriptive Statistics 

Descriptive statistics of the data used in the analysis are reported in Table 7.1 below. Since 
the analysis in this chapter is based only on the current enrôlées, figures in Table 7.1 were 
calculated by using the information only from current enrôlées. There are 1,014 full-time 
students in our sample. Therefore, the figures reported in this table are different from the 
descriptive statistics reported in Chapter 6 (Table 6.1). In addition, the definition of some 
variables is also changed. In this chapter the economic background of the nuclear family is 
represented by the family income per-month, whereas parents' income is used in Chapters 
3 and 6. In Chapter 3 we argued that the current family income does not properly represent 
the economic status of school leavers at the time of leaving school. Under those 
circumstances, the current income of parents may be more representative of the economic 
status of nuclear families of school leavers, if we can assume that parents' economic 
conditions are more stable over time. We do not have that problem in this chapter because 
all the respondents here are current enrôlées. And finally, all the school characteristics are 
in natural log form. 
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Table 7.1 
Descriptive Statistics of Variables Used in Canonical Regression 

Variable Mean Std. Dev. Min Max 
Variables in Production Function 
Log Number of Pupils: InN 6.74 0.90 3.00 8.08 
Log Extra School Income: InK 10.04 3.82 -6.91 15.20 
Log Teacher Salary: InL 11.41 0.90 8.57 12.82 
Variables in Demand Function 

0.83 0.81 0.06 Per-member Family Income (Rs.000) ; Y 0.83 0.81 0.06 10.25 
Mother's Education (years): M 7.98 3.82 0.00 16.00 
Length of Schooling of Adults (years) 8.08 1.15 0.00 16.00 
Standardised-score of Adults Schooling 0.00 1.00 -1.84 1.22 
Distance Travelled to the School (k.m.): D 2.65 4.25 0.00 36.70 
Variables in Cost Function 

206.31 207.67 19.68 Private Expenditure for Education 206.31 207.67 19.68 1730 
Expenditure for Transport & Boarding 39.31 97.05 0.00 1000 
Expenditure for all other Educational Services 167.31 155.76 19.47 1480 

Note: Zeros in K were replaced with 0.001 (an arbitrary-small number) in order to take natural 
logarithms. 
Distance travelled is the distance from the usual residence to their school. 

Most of the variables in Table 7.1 have already been described in Chapter 5 and will 
therefore not be repeated here. Per-member family income is on a monthly basis6. This is 
the per-member income in thousand rupees received by all family members during the 
reference period. The reference period again varies for different income items. For 
example, income received from agricultural activities refers to the last season, whereas for 
all other income sources the reference period is the previous month. 

Table 7.2 
Correlation Matrix 

InN lnK InL [lnk-lnl]2 TC Y Y2 M MY MD Z D D2 

InN 1.00 
InK 0.68 1.00 
InL 0.93 0.80 1.00 

[lnk-lnl]2 -0.30 -0.85 -0.46 1.00 
TC 0.41 0.37 0.42 -0.10 1.00 
Y 0.34 0.29 0.35 -0.09 0.56 1.00 
Y2 0.19 0.17 0.20 -0.05 0.37 0.84 1.00 
M 0.36 0.39 0.42 -0.23 0.39 0.39 0.24 1.00 

MY 0.38 0.34 0.40 -0.12 0.60 0.95 0.81 0.56 1.00 
MD 0.15 0.17 0.17 -0.07 0.36 0.20 0.10 0.34 0.26 1.00 
Z 0.30 0.36 0.41 -0.21 0.23 0.24 0.11 0.34 0.27 0.04 1.00 
D -0.02 0.00 -0.01 0.01 0.16 0.06 0.02 0.02 0.06 0.80 -0.05 1.00 
D2 -0.08 -0.04 -0.07 0.00 0.06 0.00 -0.01 -0.05 -0.01 0.63 -0.06 0.94 1.00 

Note: TC= Total Private Cost of Education. Definition is given in Chapter 5, section 5.5.3. 

Table 7.2 reports the correlation matrix of the variables in the model. The correlation 
matrix is divided into four quadrants. The top left quadrant reports the partial correlation 

An alternative might be to apply family size equivalence scales. Without robust equivalence scales 
estimated for Sri Lanka however, this would only add an element of arbitrariness to the model. [For details 
on equivalence scales, see Folkertsma (1996) inter-alia]. 
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coefficients between the variables in the production function and the bottom left quadrant 
shows the correlation coefficients between the variables in the production function and 
those in the demand function. In the literature this is called the intersect-inter-correlation 
matrix. The bottom right quadrant reports the correlation coefficients between the 
variables in the demand function. 

The correlation matrix shows that the variables in the production function are highly 
correlated. The presence of high multicolinearity has to be resolved before estimating the 
model. Vinod (1976) suggested applying the Canonical Ridge estimator to overcome the 
problem. However, as is well known, ridge regression results are not consistent. The only 
advantage of ridge regression is that it is efficient. Furthermore, the application of the 
Canonical Ridge Regression is rather cumbersome. However, with the OLS or Canonical 
regressions we can still have unbiased regression estimates. Therefore, in this chapter we 
prefer to obtain unbiased estimates of the regression parameters although they are not 
efficient. 

7.4.2 Regression Results 

Table 7.3 below7 presents the estimates of the Canonical Regression of equations (7.6) and 
(7.7). 

The R is relatively high for the production function, thus indicating that a fair proportion 
of the variation of the production function is captured by our specification. Nearly 12 
percent of the total variation of the variables in the demand side is captured by our 
specification. The proportional redundancy rate shows that over 90 percent of the total 
variation on each side of our specification is captured by the first canonical correlation. 
This justifies our decision to leave higher order canonical correlation coefficients 
unexplained. Chi-squared and Rao's F statistics show that the specification is statistically 
significant at any reasonable level of significance. 

We can use the regression results reported in Table 7.3 to calculate the parameters of the 
CES production function and various elasticity coefficients of demand for quality. 
According to equation (7.5), the top part of Table 7.3 provides estimates of -r)v, vS, v(l-S) 
and -'/2pv5(l-5), respectively. We can solve the reported coefficients for each of these 
coefficients. Table 7.4 reports the calculations. 

Note that intercepts are not calculated. Estimation was done with mean deviations of all variables and 
therefore intercepts are zero. 
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Table 7.3 
Canonical Regression Estimates: First Canonical Correlation 

Production 
Coef. t Loadings 

InN 
InK 
InL 
[InK - InL] 

-1.011 -7.79 0.75 
0.431 10.92 0.76 
1.090 7.51 0.88 
0.027 11.48 -0.34 

R / 0.506 
Redundancy 0.199 
Prop. Redundancy 0.931 

Demand 
Per-member Family Income (Rs.000) ; Y 
Per-member Family Income(Rs.000)-square: Y2 

Distance Travelled to the School (km.): D 
Distance Travelled- squared (km.): D 
Mother's Education (years): M 
Percentage Passed OL in Local Schools: Z 
Interaction of M & Y 
Interaction of M & D 

R / 
Redundancy 
Prop. Redundancy 
Canonical Correlation 
Chi-square 
Rao's F 
Number of Observations 

0.154 1.25 0.66 
-0.049 -4.59 0.38 
0.053 1.99 0.03 
-0.002 -3.90 -0.11 
0.023 2.13 0.71 
0.316 11.85 0.72 
0.032 3.12 0.74 
0.003 1.92 0.35 
0.309 
0.122 
0.926 
0.628 
1551 

209.72 
1014 

Note: Coefficients reported in the lower part of the table are the products of canonical weights and 
the first canonical correlation. 
t : t statistics for zero null hypothesis. 
Loadings: Partial correlation coefficients between the predicted composite indices and their 
respective variables. 

Table 7.4 
Estimates of the Coefficients of CES Production Function 

Parameter 
Estimates 

V 1.52 
Distribution Parameter: 5 0.28 

n 0.67 

P -0.17 
Size-elasticity: -T|V -1.01 
Return to Scale: v(l-T)) 0.51 
Elasticity of Substitution : 0 1.21 

For further information on the definitions of these coefficients, see section 4.4.2 of Chapter 
4. 

A comparison of the results in this chapter with the results reported in Chapter 4 (Table 
4.6) shows some dissimilarity. The school output measure in Chapter 4 was the odds-ratio 
of passing the OL, whereas in this chapter the output is more general and unobserved. The 
samples used in the two analyses and the statistical techniques are also different. Some 
determinants of the school production function in Chapter 4 (G/T) are removed from the 



!52 Chapter 7: Production, Demand & Private Costs 

analysis in this chapter. The observed dissimilarities of the parameters of the production 
function may be explained in terms of these differences. Above all, what is most 
compelling is that both findings lead us to the same policy recommendation. 

The size-elasticity is negative and substantial, thus indicating that schools are 
overcrowded. This was negative but rather inelastic in Chapter 4. Return to scale for per-
pupil inputs (v) is greater than one. Schools are experiencing an increasing return to scale. 
A 1 percent increase of all the inputs per-pupil associates with a more than 1 percent 
improvement of the quality of schools. In other words, to expand schools by adding more 
teachers and other facilities, while keeping number of pupils constant, may increase the 
quality of education. This is not consistent with the findings reported in Chapter 4, where 
we found decreasing returns to per-pupil inputs as well. Estimates of elasticity of 
substitution (a) and distribution parameter (5) are quite similar to their estimates in 
Chapter 4. These coefficients are interpreted in Chapter 4. 

Table 7.5 
Demand Elasticity of School Quality 

Variable Elasticity 
Measures 

Y : Family Per-member Income (in Rs.) 0.27 
M : Mother's Education 0.47 
D : Distance Travelled 0.17 
Z: Community Education a 0.32 

Note:a The average Z is zero by definition. Therefore, in this cell we report the regression 
coefficient itself. This measures the effect of increasing the community education by one 
standard deviation unit. 

The demand function specified by equation (7.3.1) suggests non-constant elasticity 
measures. Our estimates show that the demand for quality of schooling is inelastic to all 
the variables in the demand function. Community and family education background seem 
to be the most important determinants of the demand for quality of schooling. 

The income elasticity first increases with income and then declines. A positive interaction 
between income and mother's education shows that the income elasticity is higher for 
children with a higher academic environment at home. Interaction between income and 
community education background was also tested and it turned out to be statistically 
insignificant. Variation of the income elasticity with income and mother's level of 
education is depicted by Figure 7.1 below. The figure has four projections. Each represents 
the income-elasticity for different levels of mother's education. The lowest line represents 
the income elasticity when the mother's education is zero. The next line represents income 
elasticity when the mother's education is at average. The third line is the income elasticity 
for mode of the mother's education, and the top line is associated with the situation where 
mother has s degree or above. The distance elasticity has the same pattern. 
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Fig. 7.1: Simulation of Income Elasticity of Quality of Education: 
by Mother's Education 

Family Income 

Note: Ei is the path of Income Elasticity when Mother's Education is at Maximum 
E2 is the path of Income Elasticity when Mother's Education is at Mode 
E3 is the path of Income Elasticity when Mother's Education is at Mean 
E4 is the path of Income Elasticity when Mother's Education is at Minimum 

The hump-shaped income elasticities may be explained in terms of Becker and Tomes 
(1986). Becker and Tomes (1986) argued that altruistic parents invest in their children in 
two different forms: in human capital and in non-human capital. For example, they invest 
in the education of their children and they also bequest their physical inheritance to the 
children. The marginal rate of return to the physical capital is constant. It is a given rate. 
However, the marginal rate of return to human capital is diminishing with the amount of 
investment. This is because there is a maximum that parents' investment can do in the 
human capital production function. Once the maximum is reached, further investment adds 
nothing to the human capital stock of children. As long as the marginal return to 
investment in human capital is greater than that of non-human capital, a 1 percent increase 
in the family income will associate with an increase of the investment in human capital. 
However, there is a critical value of investment in human capital, where the marginal 
return to human capital equalises the marginal return to non-human capital. Once the 
critical value is reached parents will no longer increase the investment in human capital. In 
general, it is more likely that rich parents are closer to the critical value of human capital 
investment than poor parents. Assuming that the choice of school quality is a form of 
parental investment in the human capital formation of their children, we can apply the 
above theory to explain the variation of income elasticity depicted in Figure 7.1 above. 
The positive effect of mother's education on the income elasticity may be explained either 
in terms of an ability effect or in terms of non-monetary values associated with education. 
The positive effect of mother's education on the ability of offspring will predict that the 
offspring of educated mothers have a higher marginal rate of return to the quality of 
education, and they need a large amount of investment to reach the critical point. 
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7.5 Cost of Education Quality 

We have gathered information on various types of cost items in the sample survey. 
Definitions and some descriptive statistics of these cost items are presented in Chapter 5. 
As we described in Chapter 5, these cost items represent different types of costs related 
with education. Remember that our sample covers only the public schools and therefore 
what students pay to their schools is not a substantial contribution. Our estimates show 
that direct payments to schools in terms of facility fees and donations account for only 4 
percent of the total private expenses of education. 

Presumably, the private cost of education is positively correlated with the quality of 
education. In this section we regress the private cost of education on the quality of schools 
estimated by using the canonical regression. Table 7.6 reports two different estimates of 
the cost function: one with the quality predicted from the demand function, and the other 
with the quality predicted from the production function reported in Table 7.3. 

Table 7.6 
Private Cost of Education Quality 

Q: Demand Q: Production 
Coef. t- stat Coef. t- stat 

Predicted Quality (power 3) 1.78 4.31 0.21 4.25 
Male Respondents -3.36 -0.24 14.29 0.43 
Urban Residence -13.38 -0.76 -69.94 -1.69 
Ethnic Sinhalees -31.23 -1.93 -149.37 -4.12 
Quality (power 3)& Male 0.23 0.87 -0.03 -0.74 
Quality (power 3)& Urban 0.73 2.42 0.12 2.58 
Quality (power 3)& Ethnic Sinhala 1.37 3.74 0.23 4.90 
Constant 112 6.91 18.09 

0.33 
0.51 

Adjusted R squared 0.42 
18.09 
0.33 

F (7, 1006) 107 73 
Number of Observations 1014 1014 

Note: School Quality is predicted using the demand and production functions reported in Table 7.3. 
Q: Demand: Quality is predicted using Demand function. 
Q: Production: Quality is predicted using Production function. 

The reported cost functions in Table 7.6 are cubic equations. We estimated linear, second 
and third degree polynomial specifications of the cost function. When the third degree 
term is included, school quality and its square turned out to be insignificant. Adding first 
and second-degree terms to the cubic equation does not increase its explanatory power. For 
example, the adjusted R-square of the cubic cost function (without dummies) is 0.41 and it 
increases only to 0.42 when the first and second-degree terms are included. Therefore, the 
final version of the cost function is cubic. We further add three dummies and their 
interactions with quality to allow total, average and marginal cost to vary over gender, 
place of residence and ethnicity. 

Regression coefficients are highly sensitive to the choice of the quality-measure. In 
general, gender does not have any effect on the average or the marginal cost of quality of 
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schooling. Urban residents and ethnic Sinhalees experience lower average costs and higher 
marginal cost schedules. 

In fact, the analysis reported in this section is preliminary and requires improvement, both 
in theoretical and in technical terms. We will not pursue this any further. 

7.6 Summary, Conclusions and Recommendations 
7.6.1 Summary & Conclusions 

In this chapter we used the canonical regression to estimate the equilibrium condition of 
the market for school quality. One of the advantages of this method is that it estimates 
both the production and the demand for school quality simultaneously. Despite the 
inherent limitations of the data set, we observe that our method draws conclusions similar 
to previous studies using different statistical techniques. 

Estimates of the parameters of the production function show us that the entire production 
process is dominated by a teacher input intensive production technology. This is what we 
already found in Chapter 4. 

Schools in our sample are experiencing an increasing return to scale for per-pupil inputs. 
The size-elasticity is minus one, indicating that the average public school in Sri Lanka is 
overcrowded. A 1 percent increase of number of pupils is associated with a 1 percent 
decrease of the quality of education. Therefore, the expansion of schools (increase both 
pupils and inputs) reduces the quality of service. Most of the findings in this chapter with 
regard to the school production function are similar to the findings in Chapter 4. 

The demand function to which we have paid more attention in this chapter reveals an 
interesting story, which is also very useful for policy making purposes. Demand for school 
is more sensitive to family and community education than to family income and distance. 
Estimates of the demand elasticities show that the academic environment of the family 
(M) and that of the community where the respondent lives (Z) have the highest impact on 
the demand for quality of schooling. Figure 7.1 further shows that income elasticity is also 
positively correlated with the academic environment of the family. The same is true for the 
distance elasticity. In fact, this has a very strong policy implication. According to our 
model, M and Z represent the given factors for policy makers: family and social 
background of the pupils. Policy makers can intervene only through Y: financial 
compensations. However, our results show that the effects of financial compensation are 
positively correlated with family and social background of pupils. This limits the policy 
makers' capacity to resolve the problem by providing financial aid, because for whichever 
the reason, pupils from low education backgrounds respond slowly. 
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7.6.2 Recommendations 

The conclusions of this chapter are limited by several drawbacks of the methodology and 
data availability. A sampling bias, particularly with respect to the estimation of the 
production function, is to be expected. Our argument is the following. We have chosen a 
sample on a household basis. The sample is stratified by census blocks [see Chapter 5]. 
Therefore, our sampling method is more likely to choose a greater number of individuals 
from large schools located in the vicinity of the residence in, for example, 20 percent of 
respondents from 10 schools (see Chapter 5, section 5.5.5). This essentially suggests that 
the results of the school production function have to be verified by an alternative estimate 
of the same model with a more representative sample. More careful sample design, which 
picks up both households as well as schools on a random basis into the sampling frame, 
will also be a solution to this problem. This study has been based entirely on a sample 
selected from one particular district, which suggests an expansion of the sample to 
represent the entire country. 

The analysis in this chapter was restricted due to data and technical problems. For 
example, the quality of school administration, an important determinant of the quality of 
school, was not available to us. We also had to drop the percentage of graduate teachers 
from the model because of a high co-linearity problem. The percentage of graduate 
teachers represents the education composition of teachers, which presumably increases the 
efficiency of the school production process. A detailed discussion of this issue was 
available in Chapter 4. 



Chapter 8 

Summary and Conclusions, Policy 
Implications, Limitations and 
Recommendations 
8.1 Introduction 

In the preceding chapters we have reported a theoretical review and some empirical 
findings with regard to the schooling decision of Sri Lankans. In this final chapter 
limitations of the present study as well as policy implications and recommendations for 
further study will be discussed. 

8.2 Summary and Conclusions 

Although the primary concern of the book has been to explore the determinants of school 
enrolment and optimal length of schooling at the individual level, this book has also dealt 
with the issues related with the efficiency in public schools in Sri Lanka. In addition to the 
historical and theoretical reviews in Chapters 1 and 2 and the sample characteristics in 
Chapter 5, the book contains four analytical chapters. School enrolment and optimal length 
of full-time education, effect of school quality on enrolment and optimal length of 
schooling, choice of schools, and the (in) efficiency of the education technology in public 
schools in Sri Lanka are the four issues addressed in these chapters. The analyses in these 
chapters are based on several primary data sources: Quarterly Labour Force Surveys in 
1992, School Census for the year 1992 and our own survey conducted in the Kandy district 
at the end of 1996. The Labour Force Survey is conducted by the Department of Census 
and Statistics. The School Census is also conducted by the same department on behalf of 
the Ministry of Education. In spite of the differences in sample frames and sampling 
methods, we observed a remarkably consistent behaviour of the responding units with 
regard to the objectives of the present study. 

Effects of family background and school quality on educational attainments is explored in 
Chapters 3 and 6. Both analyses share the same theoretical framework. Namely, Becker 
(1967) provides the theoretical foundation for both chapters. This theory presumes that an 
individual chooses the length of schooling to optimise the net-present value of his lifetime 
wealth. We relax the assumption that schools are homogenous in Chapter 6. We were 
compelled to maintain this assumption in Chapter 3 due to data limitations. In Chapter 6 
school quality affects the optimal length of schooling through its effect on marginal 
benefits from education. Pupils studying at prestigious schools derive more benefits, for a 
given level of schooling, in the labour market. Both chapters, regardless of the variations 
in the sample frames and sampling methods, etc., emerge with the remarkably similar 
finding that family background has an enormous effect on the optimal length of schooling 
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and enrolment decision. Chapter 6 shows that inclusion of school quality measures into the 
model substantially reduces the family effect, thus indicating that family background also 
has a positive effect on the school choice. 

A number of the findings in Chapter 7 support this claim. In Chapter 7 we estimate a non-
conventional demand for schools function. This is unconventional in terms of the 
methodology applied. In this chapter we assume that schools differ from each other in 
quality (or their performance). We assume that school quality is a continuous variable. In a 
country such as Sri Lanka, with a substantial number of schools located within a small 
geographical area, this is a rather reasonable assumption. Thus far, our model is in line 
with Venti and Wise (1982). We further assume that quality of schools can be observed 
only up to a production technology with a known mathematical form. Assuming that 
school quality increases the utility, we then derive a demand function for quality of 
schooling. This model is estimated using Hotelling's (1936) canonical correlation 
technique. Our results clearly show that the choice of school quality is highly sensitive to 
the economic and education background of the family, academic environment of the 
community, and the distance travelled for schooling. This, together with the findings in 
Chapters 3 and 6, suggests that rich parents choose better schools for their children. A 
lower discount rate (due to high parental income) and a higher rate of return to education 
(due to better school background) leads them to report longer optimal length of schooling 
on average. 

Chapter 4 and the estimates of the parameters of the school quality index in Chapter 7 
reveal a different yet related story with the former analysis of educational performance. 
These two chapters analyse the issues related to school efficiency. 

Our interpretations of the school quality (performance) index in Chapters 4 and 7 show 
that schools are experiencing a decreasing return to scale. The size-elasticity is negative 
and substantial, indicating that the average school is over-crowded. Analysis in Chapter 4 
further shows that both average and under-privileged schools are over-crowded but the 
privileged schools are not. This reveals a need for resource re-allocation in the public 
schools in Sri Lanka. We further observe that the school production process in Sri Lanka is 
more teacher-input intensive. The elasticity of substitution between teacher and non-
teacher inputs is varying over different specifications. When the percentage of pupils who 
pass the OL exam is the output measure (Chapter 4), the elasticity of substitution is greater 
than one. This yields the conclusion that teacher and material inputs are closer substitutes. 
This is of course comparable with the conclusions in Chapter 7 as well. 

Analysis presented in Chapter 4 elaborates the disparities existing in educational 
opportunities and performances of schools. This analysis clearly shows that the disparity 
between districts, though not refutable, is smaller than the disparity across schools. This 
does not support the district-based university selection criterion. Our results show that if 
the objective of the district-based selection criterion is to compensate for the pupils with 
poor schooling backgrounds, the district-based selection system is counter-productive. It 
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favours the privileged schools located in under-privileged districts, while it discriminates 
against the average and under-privileged schools located in privileged districts. There is no 
variation of the latter two school types over districts. 

In Chapter 4 we further observe that only a quarter of the variation of school-performance 
in the OL examination is due to the directly observable factors such as teachers' quality 
and other material inputs. Three quarters of the variation is left unexplained. Therefore, the 
findings in this chapter are in line with conventional wisdom: highly dispersed facility 
distribution has nothing to do with the highly dispersed performance distribution. 

8.3 Policy Implications 

Throughout the book we consistently observe that family background has an enormous 
effect on all the aspects of education choice. Rich and educated parents choose better 
schools, their children stay longer in full-time education, they also have greater 
competence for passing the qualifying exams when they are young. When they work they 
also earn more than their poor counterparts. Finally, they will become the educated and 
rich parents of the next generation. In other words, the young children of rich and educated 
parents now will be the rich and educated parents in future because their parents are rich 
and educated. Surprisingly, this is observed even after 50 years of the current free 
education policy, which enables all Sri Lankans to receive a free public education from 
kindergarten to the university level. As is well-known, free or subsidised education is 
advocated in order to achieve mainly re-distributional targets of egalitarian states: to give 
education freely for those who cannot buy it. However, the results reported in this book 
consistently show that the free education policy in Sri Lanka has failed to keep children 
with economically and educationally-poor backgrounds, longer in full-time education. As 
a result, the present education system of Sri Lanka is subsidising the education of those 
who can pay for it. 

Breaking this vicious circle must be the prime concern of policy makers. Evidently, the 
credibility of the present free education policy is questionable. Two alternative policies are 
considered in this book: pay parents to send their children to school and improve the 
quality of education in all the schools throughout the country. 

In Chapters 3 and 6 we estimated the per-child compensation required for reducing the 
voluntary dropout to zero. This suggests paying a certain amount of money to the parents 
for sending their children to school until they become disqualified by the GCE (OL) at 
grade 11. According to our estimates, this requires a considerable amount of money. In the 
presence of heavy budget deficits, this of course would not be an attractive proposal for 
policy makers. 

The third policy option proposed by this book is to increase the quality of education and 
reduce the disparity between schools. Chapter 6 reveals several options open to policy 
makers in this endeavour: provide material facilities required for teaching and recruit more 
qualified teachers, for example recruit more graduates. The analysis in Chapters 4 and 7 
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provides more insights into these policy options. A careful look at the demand function 
estimated in Chapter 7 shows that the family and community education has the largest 
effect on the demand for school quality. Furthermore, according to section 5.5.7 of 
Chapter 5, 11 percent of pupils travel more than 5 kilometres (one-way) per-day for 
schooling. The aforementioned findings indicate that the uneven distribution of better 
schooling facilities plays a dominant role in determining the choice of school. Given that 
the chosen school affects educational performance, policy makers will have to consider not 
only improving the quality of education in public schools, but they will also have to 
implement measures to equalise educational facilities in every school in the country. This 
calls for a dramatic change in the current resource allocation policy in the education sector. 
In fact, at the moment there is no formal policy for resource allocation. Political interests 
seem to be the driving forces in such allocations. This mechanism unfortunately allocates 
more resources to popular schools and therefore worsens the disparity between schools. 
Findings in this book favour a policy of upgrading all schools such that a minimum quality 
standard is guaranteed in all the schools rather than an ad-hoc policy. 

Given that the upgrading of all the schools is the optimal policy intervention, the next 
question is which are the most effective ways to upgrade schools. Chapters 4, 6 and 7 shed 
some light on this issue. The recruitment of more qualified teachers and the provision of 
more material facilities required for teaching, which are popular policy options, are also in 
accordance with our findings in Chapters 6 and 7. The analysis in Chapter 4, which is 
based on countrywide school level data, supports the same policy option. 

In summary, this book identifies the need for upgrading educational facilities with a 
properly designed plan. This plan must incorporate a more equitable resource allocation 
mechanism. 

8.4 A Note on the On-Going Education Reforms 

The government of Sri Lanka appointed a special commission called the National 
Education Commission (NEC) to investigate the problems in the education system in Sri 
Lanka. This committee was appointed in 1991 and gathered information through a series 
of interviews, public hearings and memoranda received from professionals with regard to 
the said objectives. Based on the evidence collected by the NEC, the government of Sri 
Lanka appointed a task force to further look into the issue; this task force is assisted by 13 
technical committees. Based on the reports provided by these technical committees, the 
NEC submitted several proposals on the education reforms. These proposals are briefed in 
an NEC report in 1997. According to this report, the entire policy reforms are classified 
into five areas: Extending educational opportunities, Improving quality of education, 
Technical and practical skills, Teacher education, and Management of education and 
resource provision. 
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These proposals can be divided into three: proposals on pre-school child development, 
amendments and enforcement of new laws, and the proposals to improve the quality of 
education. 

One of the distinguishing characteristics of the new policy reforms scheme is that it has 
paid much attention to pre-school-child development. This is a rather new aspect in 
education policy reforms in Sri Lanka. The formalisation of the current pre-school and day 
care service such that a minimum quality of those services is guaranteed everywhere, 
encouraging private sector and non-governmental volunteer organisations (NGOs) to 
initiate new pre-schools and day care centres are the main characteristics of this policy. 

The new policy reforms scheme has also proposed amending the compulsory education 
law. This suggests increasing the compulsory schooling age to 14 years and establishing a 
more efficient mechanism to monitor its successful implementation. 

Under the quality improvements, the new policy package has several proposals: curricular 
reforms, training of teachers and principals and regular assessments of their work, 
changing the administration system of schools, allocating more material resources and 
providing funds for each school, and developing selected schools in each Pradeshiya 
Sabha1 area. 

Most of these proposals are in line with the findings in this book. Although a firm 
prediction of the success of these proposals is not yet possible, it is clear that the current 
proposal has identified at least the main problems of the education system. 

A mechanism for resource allocation and the provision of funds for each school is not 
clearly articulated at this time. However, the author takes a somewhat sceptical view 
regarding their implementation. According to the very brief discussion available in the 
NEC Report (1997), it seems that the funds will be allocated on a per-pupil basis. The 
view developed through this book questions whether this mechanism will replace or 
reinforce the role of school development councils in prolonging the disparity between 
schools. Perhaps the existing disparities will be reinforced by the proposed Senior 
Management Group (SMG) concept. The SMG will have the role of school management; 
it is constituted by six separate bodies: school principal, a nominee by the department of 
education, representatives of teachers, representatives of parents, alumni, and benefactors. 
According to the analysis of this book, it is more likely that the parents, alumni and 
benefactors in privileged schools are richer and more influential than their counterparts in 
under-privileged schools. This will definitely increase the disparity between schools. With 
regard to improving the quality of education, this book emphasises that quality 
improvement by itself will not be sufficient. It must be accompanied by a mechanism for 
reducing the disparity between schools. Fortunately, the new reform scheme recognises 
that the schools located in disadvantaged areas (plantations, remote villages in rural 

Pradeshiya Sabha is an administration division smaller than a district. A district consists of a number of 
Pradeshiya Sabhas. 
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sectors, the coastal belt, and disadvantaged communities in urban locations) must be 
developed under special programmes. Therefore, the success of the proposals to improve 
the quality of education will depend entirely on the success of these special programmes. 
We further emphasise that identifying schools by disadvantaged areas would be 
misleading. A new criterion has to be developed to classify schools. The school 
classification defined in this book (Chapter 4) is too simple for the Sri Lankan context. We 
recommend using more information for the classification rather than relying on one 
variable. 

8.5 Limitations and Recommendations 
8.5.1 Limitations 

The analysis in this book is subject to several limitations. Therefore, one has to be very 
cautious in interpreting the results and drawing policy implications based on these research 
findings. These limitations are twofold: limitations of the analytical structure of the book 
and data limitations. This book deals with some important issues related to the education 
system of Sri Lanka. Namely, we have examined factors determining choice of school, 
educational performance at the individual level, efficiency of schools level, and the 
disparities in educational opportunities and quality of service. However, this does not 
mean that what we have left out from the analysis is less important. 

For example, in our analysis of educational performances, we concentrated only on school 
enrolment and length of schooling decisions. In the literature, many different variables 
have been used to measure the educational achievements. These variables, in fact, cover 
different dimensions of the educational performance. For example, exam scores, some 
measures of personality traits, and earnings have been used by many researchers [See 
Chapter 2 for details]. In this book, although we have estimated a very simple version of 
an earnings function (Appendix to Chapter 3) and some preliminary analysis of exam 
scores (Chapter 5), the analysis mainly concentrates on school enrolment and length of 
schooling. This essentially calls for a comprehensive analysis of the other educational 
performances. 

Another aspect of the educational choice that we have ignored in this book is the demand 
for private tuition education. This is a very specific situation in Sri Lanka and has now 
become an issue of public debate. While some interest groups ask for the prohibition of 
private tuition education, one of the important questions in this regard is why do parents 
spend so much on private tuition when the education is freely available in all public 
schools in the country. One can argue that they do so because the education that their 
children can receive from public schools is not adequate for them. In this case, private 
tuition is a substitute for a poor quality of education available in public schools. The 
government can control the expansion of tuition education by improving the quality of 
education in public schools. However, the same can happen if the exams are highly 
competitive. Pupils seek extra knowledge in order to gain comparative advantages in 
competitive exams. As we already saw in Chapter 5, nearly 1.5 percent of parental 
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monthly income is spent on private tuition, and a recent tendency to increase "international 
schools" may reveal the dissatisfaction of Sri Lankan parents concerning public school 
education. 

The school choice problem is also not fully articulated in this book. In this study (and all 
other available literature as well), we have examined the school choice of a sample of 
cross-sectional observations for a fixed time period. However, the inter-temporal aspect of 
school choice is not less important. For example, in all the school choice models it is 
presumed that pupils do not change the school once it has been selected. This is an over 
simplification of the problem. Particularly in the context of Sri Lanka, one can presume 
that the pattern of demand for schools for the pupils studying below year 5 are different 
from those who study above year 5. This is because of the scholarship exam held at year 5. 
It is common knowledge that the parents of the former group have two options: either to 
find a reputed school with both primary and upper secondary levels, or find a reputed 
school for the scholarship exam and then encourage the child to pass the scholarship exam, 
which in turn helps parents find a reputed school for secondary and upper secondary 
education. However, the parents of the latter group will always have to find a school 
reputed for upper secondary education later on. In fact, from the visits to some of the 
schools during the survey rounds, we learned that schools reputed only for the scholarship 
exam face difficulties in the grades above year 5. The students from these schools who 
pass the scholarship exam leave for other schools to further their education. Also among 
those who failed the scholarship exam, many will attend other schools, depending on their 
parents' ability to find a school. The large majority of pupils who will remain in these 
schools are on average less motivated and less talented. The teachers' attitude towards 
these students is also very pessimistic. This changes the status of those schools from 
popular at the primary level to unpopular at the secondary and upper levels if these classes 
are available in those schools. This further questions the productivity of these schools. 
They are very productive at certain levels and unproductive at other levels. We have not 
addressed this issue in this book, because of the unavailability of data and the time 
constraint, which has hindered the possibilities for collecting new data for this purpose. 
However, this is one of the vital issues of the education system of the country. 

Curricular reforms and the relevance of the curriculum to labour market requirements is 
another thought-provoking issue related to the education system of Sri Lanka, but this too, 
is beyond the focus of this book. 

Apart from the limitations of the analytical framework, the findings here are also affected 
by the data limitations. For example, the analysis of school enrolment in Chapters 3 and 6 
is based on cross-sectional data sets. These surveys collect information from individual 
respondents at a certain time in the life cycle. In that case, information of the school 
enrôlées are up-to-date. We have the information about them at the time they make their 
decision to attend full-time education. However, for those who have left school, 
information is not up to date. They have left school some time ago. Sample surveys in 
general do not gather the information related to that time period unless the questions are 
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designed retrospectively. This led us to assume that the economic, demographic and social 
aspects of those respondents who have left school were not subject to a dramatic change 
over time. In order to have a perfect analysis of this issue one requires a panel of 
individual information. 

Limited information about the school quality is another drawback. However, this is all that 
is available from the school census. Chapter 6 re-analyses the enrolment and length of 
schooling decision with a different data set. Although this has overcome some of the 
limitations of the analysis in Chapter 3, it is not easy to generalise the results obtained 
from a given district for the entire country. Again, even in the countrywide surveys and 
censuses that we have used in this analysis, data is not available for North and Eastern 
provinces of the country, where the ethnic minorities are the majority of the entire country. 
Ethnic minorities in our samples are mainly from the estate plantation sector, where the 
living standards and values are highly different from those of the rest of the country. 
Therefore, one has to be careful when interpreting the ethnic dummies in our models. 

8.5.2 Recommendations 

The limitations of the conceptual framework of this study lead us to recommend a 
separate analysis of the issues not covered by this book. For example, demand for private 
tuition, family expenditure for education, inter-temporal aspects of demand for schools, 
the effects of uncertainty on optimal choice of education, and relevance and reforms of the 
curriculum are particularly noteworthy. Policy-related issues at the macro level are also 
highly interesting. An analysis of the disparities between schools, as well as the 
classification of schools as privileged or under-privileged based on a multidimensional 
criterion, would be highly relevant endeavours. 



Samenvatting (Summary in Dutch) 

Onlangs heeft Sri Lanka de 50e verjaardag van zijn politiek van gratis onderwijs gevierd. 
Het stelsel van gratis onderwijsvoorzieningen maakt het voor alle Sri Lankanen mogelijk 
om gratis openbaar onderwijs te genieten vanaf het eerste jaar van de basisschool tot en 
met de universiteit. Andere onderdelen van het onderwijsbeleid bestaan eruit dat er van 
tijd tot tijd (indirecte) prikkels aan leerlingen en studenten worden gegeven. Voorbeelden 
hiervan zijn gratis maaltijden, gratis studieboeken en gratis uniformen. Verder vallen bijna 
alle studenten onder een scholarship programme. Het moge duidelijk zijn dat al deze 
maatregelen er voor zorgdragen dat de directe kosten van het onderwijs sterk omlaag 
gebracht worden. Het doel van dit genereuze beleid is dat ook het arme gedeelte van de 
bevolking in staat wordt gesteld onderwijs te genieten zonder dat dit voor hun tot 
onaanvaardbare lasten leidt. De afname van de directe kosten zet de armen er 
waarschijnlijk toe aan langer voltijds aan het onderwijs deel te nemen dan anders het geval 
zou zijn. 

Echter, de bewijzen die in dit boek gerapporteerd worden zijn eerder pessimistisch over de 
mechanismen van dit beleid. We vinden dat de achtergronden van een gezin een groot 
effect hebben op de gevolgde opleiding. Enigszins verrassend is dat dit zelfs vijftig jaar 
nadat het beleid is opgestart nog steeds gevonden wordt. In dit boek hebben we sterke 
bewijzen dat de achtergrond van een gezin gevolgen heeft voor de instroom in het 
onderwijs en voor de onderwijsduur. De bewijzen voor het belang van de achtergrond van 
een gezin voor de examencijfers en de opleidingsrichting die gekozen wordt, zijn minder 
sterk. 

In de theorie van het menselijk kapitaal kan de achtergrond van een gezin beslissingen 
over onderwijs beïnvloeden via de effecten op de getalenteerdheid of op de kosten van 
onderwijs. Onzekerheid zal het belang van de achtergrond van een gezin vergroten, omdat 
rijkeren het zich makkelijker kunnen veroorloven om riskante investeringen te doen dan 
armen. Deze theorie geeft een eenvoudige verklaring voor de puzzel die door de eerder 
genoemde empirische resultaten is veroorzaakt. De theorie zegt namelijk dat degenen die 
stoppen om andere dan financiële redenen hun keuze niet zullen veranderen indien de 
mogelijkheid tot het volgen van gratis onderwijs bestaat. Diverse bijzondere gevallen 
verdienen speciale aandacht. Als talent positief gerelateerd is met de achtergrond van een 
gezin, dan stoppen armen eerder met onderwijs omdat ze minder capabel zijn. Dit is het 
elite model van Becker. In dit geval zal gratis onderwijs de optimale scholingsduur van 
zowel rijk als arm verlengen. Echter het zal de ongelijkheid niet verminderen, tenzij de 
minder getalenteerden extra prikkels ontvangen. Verder zal in dit geval ook de 
inkomensongelijkheid altijd blijven bestaan, omdat de minder getalenteerden een lager 
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rendement van scholing hebben. Het andere uiterste is dat mensen verschillende 
scholingsduren rapporteren i.v.m. kostenfactoren. Iedereen is even capabel, mensen 
verschillen alleen t.a.v. hun kostenfuncties. In dit egalitarian model reduceert gratis 
onderwijs de directe kosten aanmerkelijk. In ogenschouw nemend dat er vele kostenposten 
zijn naast het schoolgeld, zien we direct de grenzen van het gratis onderwijsbeleid. Naast 
het schoolgeld zijn er aanzienlijke aanvullende kosten, een individu-specifieke 
disconteringsvoet en alternatieve kosten. Als deze kostenposten negatief samenhangen met 
de achtergrond van een gezin, dan zal gratis onderwijs niet noodzakelijkerwijze de armen 
ten goede komen. Het zou zelfs kunnen dat het beleid het tegengestelde effect heeft. 

In de loop van de analyse geeft dit boek enkele overtuigende argumenten die aantonen dat 
er verschillen tussen scholen bestaan. In het bijzonder blijkt de variatie tussen scholen veel 
groter te zijn dan de variatie tussen districten. Voor het beleid betekent dit dat de 
toelatingscriteria voor universiteiten, die momenteel op districtsbasis worden vastgesteld, 
niet optimaal zijn vanuit een gelijkheidsbeginsel. Het begunstigt bevoorrechte scholen in 
de minder bevoorrechte districten. Deze conclusie suggereert een andere bron van variatie 
in de optimale scholingsduur: de faciliteiten waarover scholen kunnen beschikken. 

Empirische gegevens in dit boek tonen dat de faciliteiten van een school een positief effect 
hebben op de optimale scholingsduur. Daarnaast heeft de achtergrond van een gezin een 
positief effect op de keuze voor opleidingsfaciliteiten. Dit versterkt het belang van de 
achtergrond van een gezin voor de scholing. 

Alles samengenomen suggereert dit boek dat gratis onderwijs niet voldoende is om het 
belang van de achtergrond van een gezin voor de opleiding die genoten wordt teniet te 
doen. Onze bevindingen wijzen er voortdurend op dat rijken er beter in slagen om de 
voordelen van het onderwijs te genieten, dat ze relatief lage kosten hebben, en - meest 
opvallend - dat het bestaande patroon van de verdeling van opleidingsfaciliteiten 
comparatieve voordelen die rijken hebben nog versterkt. Dit onderzoek vraagt om een 
meer evenwichtige verdeling van de faciliteiten waarover scholen kunnen beschikken en 
een subsidie die op het individu is afgestemd, boven een stelsel van algemene subsidies 
voor iedereen zoals gratis onderwijs. 
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The free education policy of Sri Lanka substantially reduces the direct cost of 

education. By lowering the direct cost, this policy encourages the poor to stay in full 

time education longer than they would do otherwise. The evidence reported in this 

book is rather pessimistic on the mechanism of this policy. We found a strong family 

background effect on educational attainment. According to the human capital 

theory, free education will not encourage those who stop education due to reasons 

other than the direct cost. Apart from the school fees there is a substantial 

supplementary cost, an individual specific discount rate and an opportunity cost. 

If these were negatively related with the family background, free education would 

not necessarily help the poor. Eventually the policy can be counter-productive. 

This book provides some reasonable evidence that schools are different and 

variation between schools is much stronger than the variation between districts. 

This leads to the policy implication that the currently practised district-based 

university recruitment criterion in Sri Lanka is not optimal from an egalitarian point 

of view. Furthermore, this suggests another source of variation of optimal length of 

schooling: the quality of schooling. Quality of education has a positive effect on 

optimal length of schooling; family background positively affects the choice of 

school quality. This strengthens the family background effect on schooling. 

This book suggests that the free education is not a sufficient strategy to break 

the family background effect on educational attainment. This study calls for a more 

egalitarian distribution of school quality and an individual specific subsidy scheme 

over general subsidy schemes like free education. 

Athula Ranasinghe (1959) studied Economics at the University of Colombo. 

After graduation he joined the Department of Economics of the University of 

Colombo as an Assistant Lecturer. He did his Masters Degree at Thamassat 

University in Bangkok. In 1994 he commenced his Doctoral Degree on 

Economics of Education under the supervision of Prof. dr. Joop Hartog. He is 

currently a Senior Lecturer in Economics at the University of Colombo, Sri Lanka. 

I 
T H E S I S P U B L I S H E R S 

A M S T E R D A M 
\ 


