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Introduction

Education enjoys a special status in modern society. It is seen to be both popular and good
for us. During this century, provision for education has expanded in all countries, with
legislation extending both the range of ages for compulsory education and opportunities for
advanced education. In Japan, where education is compulsory to the age of 15, participation

rates since the 1950’s have doubled for upper secondary schools and quadrupled for universities

stringency, no government seriously contemplates reduction in the scale or scope of national
provision. This arises from an evident correlation between increased access to education and
substantial social benefits, notably the generation of wealth. To individuals the advantage
takes the form of increased earnings; public and social benefits become evident as higher
standards of service accessible through government and in greater affluence within the commu-
nity.

Consequently, both private and public aspirations may be satisfied through extended access
to education, sufficiently to encourage all governments to sustain, if not to increase, levels of
provision. Nevertheless, there exists a finite limit to educational expenditure. For each
national community, that part of g.d.p. devoted to education is not available for other desirable
purposes; and by the law of diminishing returns, at some point the perceived benefit from
additional education will be less than that from an alternative use. Moreover, if public
resources are used, the relative advantage to the community should be sufficient to justify their
use irrespective of the private benefit to individuals.

These issues assume particular significance in determiming the provision of higher educa-
tion. Costs of provision increase progressively from elementary to university level education
(Table 1). Conversely, some measures of its benefits decrease in the same sequence; by itself
this is not critical, provided the benefits remain sufficiently high to justify the level of expendi-

ture. In terms of earnings this seems to be so: it is generally observed that, on average, more
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education corresponds to higher earnings ar_ld increasingly to better career prvospects[l].
However, even in societies with mass higher education, admission to universities remains
selecﬁve’; "T'ozthe extent that universities are éupported publicly, this'implie's the use of revenues
from tax-payers, not all of whom will have had direct benefit of university education. In such
cases useful tests for the use of public resources might be the relative benefits of extending
access to schools rather than universities and of the social rather than the private benefits of

university education [2].

Table 1. Relative Unit Costs for Education in Japan. [a]

Year School Junior University
Elementary Lower Upper College
Secondary Secondary
1960 1.0 14 1.8 3.1 74
1990 1.0 1.1 1.2 1.5 2.9

[a] Total uncorrected costs divided by number of students.

For Japan, such considerations need modification. Participation in school education is
already effectively complete at all levels, with rates of 959 for upper secondary schools
following compulsory attendance through elementary and lower secondary schools [3]. There
is therefore little opportunity to expand access within the school system. Moreover, expansion
of the system over the past 30 years has reduced the differentials between relative unit costs
for the different levels of education (Table 1). This has been largely achieved by accommodat-
ing a 4-fold increase in the proportion of students in higher education with a less than 2-fold
increase in the proportion of expenditure. A substantial contribution to this has been provided
by the relative growth of private education, which has accommodated 80% of the increase of
student numbers in universities and 94% of the increase in junior colleges [4].

Given these constraints it is of interest to analyse the economic costs and benefits in Japan
from higher education at its two levels — junior college and university, distributed over three
sectors — national, public and private. The analysis presented in subsequent sections shows
that comparison of the contributions of the three sectors is limited by the extent to which they

form a coherent rather than a competitive system. This does though allow the economic

benefits to be assessed nationally in terms of three measures: the social, public and fiscal

returns from higher education.
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Costs

The three sectors of education in Japan are separately constituted. The private sector is
substantially autonomous and is largely governed and funded through private school corpora-
tions; national institutions are established and funded directly through the Ministry of Educa-
tion, Science and Culture; and local public institutions are provided through local and prefec-
tural government. For elementary and secondary education, the local public sector is dominant
but for higher education the private sector constitutes the largest component. In 1991, private
universities contained 73% of all university students with 249 in national universities and 3%
in public universities; while private junior colleges contained 92% of junior college students
with national and public junior colleges having 49 each. Figures for expenditure by each sector
on universities and colleges are collected and published annually [3,5,6]. For comparison it is
convenient and conventional to use average costs per student (unit costs). Unit costs estimated

from the published total figures for expenditure and student numbers for each sector and for

be regarded as significant, a number of anomalies needs to be corrected. The problems arise
from inclusion of extraneous expenditures and from differences in funding and accounting
practices between the sectors.

The costs incurred by universities and colleges conventionally cover the full scope of their
diverse activities — teaching, research and service to the community. In some of these
activities, notably research and service work, a range of facilities is provided which is not
directly associated with the processes of university education. The major sources of these
extraneous expenditures are hospitals and research institutes associated with universities. The
hospitals contribute essential teaching facilities for education in medicine, dentistry and other
health-related disciplines but also provide wider clinical services to the community. It would
be inappropriate for the costs of the clinical services to be included in the costs of providing the
educational programmes. The clinical services generate substantial income, but it would be
inadequate simply to identify the difference between expenditure and income as educational
costs as this would conceal possible cross-subsidies [7]. The preferred alternative was to make
an arbitrary but conservative estimate of costs based on the identified expenditure on hospital
teaching staff and for corresponding levels of support staff, consumables and maintenance.
Similarly, research institutes associated with universities contribute to the dual functions of
teaching and research. As distinct from university departments and faculties, their primary
purpose lies in research and it would be inappropriate for the explicit costs of this research to

be included in the costs of university education. Again no clear separation of costs is available.
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An arbitrary assignment of the full costs of teaching and other staff to the costs of university
education, but excluding the costs of equipment, maintenance and other consumables, was
judged to be reasonable. The extent of these corrections is shown in Table 2; the adjustments
for hospitals and research institutes together reduce the apparent unit costs for universities by
about 25% (38% for public universities) [8].

The second problem arises from the different financial situations of the sectors. For
expenditure on consumables, the differences are largely only those of the sources of revenue:
essentially these are tuition charges for the private institutions and a combination of tuition
charges and capitation subsidy for the national and public institutions. In contrast, for capital
investment in land, buildings and equipment there are significant differences: the national and
public colleges and universities receive designated grants; private colleges and universities use
a combination of borrowing, subsidy (grant aid) and internal capital either from reserves or

revenue. Accordingly, the expenditures of the private institutions show explicit provision for

The smaller is that providing for equipment and books. Although expenditure on these
goods provides a fairly constant proportion of total expenditure, it does show annual variation,
while the benefits extend over a number of years. Conventionally both the benefits and costs
of capital assets are regarded as diminishing uniformly throughout their effective lives. A
convenient alternative, more appropriate for universities and colleges, is to regard the benefits
and annual costs as constant over their effective lifetimes [9]. The costs comprise the initial
purchase price and the annual interest charges on this capital. A standard rate of 8% was
assumed for the cost of borrowing capital by the private institutions; borrowing by government
agencies is usually at a small discount by virtue of the lower perceived risk and a notional rate
of 7% was used for the national and local public institutions. With the further assumption of
an effective lifetime of 7 years for equipment and books, annual costs of these capital goods
were estimated [10]. These costs are combined with the corrected costs of consumables and
designated “Operating Costs” in Table 2.

The much larger component of capital spending is devoted to the costs of accommodation:
buildings and land. Continuing benefits over a long lifetime of these assets and wide annual
variations in expenditure on them make it inadequate to equate their true costs with those
incurred in a given year. Two alternative methods can be used to provide an estimate of true
annual costs of land and buildings: (1) by aggregating the annual costs of capital committed to
land and buildings, including depreciation over an effective lifetime; or (2) by identifying a

shadow rental for the use of the properties. Both methods present difficulties for universities
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Table 2. Average Costs for lligher Education

in Japan (1991)

Universities

Private National Public Total
(a) Apparent Total Costs
Consumables
Universities and Colleges 1,453,369 .867,112 122,924 2,443,405
Hospitals 687,715 479,855 124,752 1,292,122
Institutes 13.808 64,210 1,839 78,857
Total 2,154,892 1,410,978 249,515 3.815,385
Total Expenditure 2.967,380 1,610,372 334,566 4.912,318
Apparent Unit Costs{a} 1.87 3.21 5.37 2.28
(b) Estimated Educational Costs
(1) Consumables
Universities and Colleges 1,453,369 867,112 122,924 2,443.405
Hospitals [b] 28,930 128,300 7.939 165,177
Institutes [c]) 5,594 48,138 1,420 56,152
Total 1.487.893 1,044,558 132,283 2,664,734
(2)Capital
Equipment and Books 93,262 86,241 9,533 169,036
Annual Charge [d]
Total Operating Cost 1,581,115 1,110,799 141,816 2,833,730
(c) Unit Costs [a)
Operating Cost per Student 1.00 2.21 2.28 1.32
Accommodation Cost per student{e}0.30 0.31 0.41 0.31
Total Cost per Student 1.30 2.52 2.89 1.63

(¥ million)
Junior Colleges
Private National Public Total
356,286 17,876 32,507 406,469
356,286 17,676 32,507 406,469
570,482 20,583 37,800 528,975
1.25 1.17 1.71 1.26
356.286 17.676 32,507 406,469
356,286 17,676 32,507 406,469
26,267 2,205 2,261 30,733
382,553 19,881 34,768 437,202
0.84 1.13 1.57 0.88
0.25 0.18 0.37 0.25
1.08 1.31 1.94 1.13

[a] student numbers are full-time, degree course students: universities, private, 1,587,006; national, 501,703; public, 62,276;

junior colleges, private, 457,833; national, 17,619; public, 22,107.

[b] Consumable costs include expenditure on teaching staff, educational and research expenses, and expenditure on other
staff and maintenance costs in the same proportions as are found in university accounts viz 509% and 25% respectively of
teaching staff costs. Essentially the deleted costs are those described as medical staff costs and maintenance and other

costs.

[c] Consumable costs include expenditure on academic and other staff together with maintenance assessed at 25% of total
staff costs. Educational and research expenses are assigned to research costs of the institutes.
[d] Costs include all expenditures on books but deductions were made for items of equipment: for universities and
hospitals, half the expenditure on educational and research equipment was deemed to be for specialised research
equipment and was deducted; expenditure on all equipment for institutes and on all other equipment for hospitals was
deducted. All expenditure associated with buildings and land was excluded and treated separately under accommodation

costs.

Capital costs were assessed at 8% pa for private institutions, 7% pa for national and public institutions and were

depreciated over 7 years.

[e] Based on imputed rent.
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and colleges. On the one hand there are uncertainties about the effective lifetime of buildings
(many are demolished, restructured or replaced before the expiry of their assumed life; others
acquire the status of heritage and an apparently indefinite existence), property is acquired for
non-educational purposes, and information on subsidies, endowments, gifts and sales of prop-
erty is limited. On the other hand, there is little commercial guidance for imputed rental values
of academic accommodation, and a varying mix of permanent, temporary and multi-purpose
property has been used. Despite these limitations, both these methods are, in principle, appli-
cable across all three sectors. With reasonable (and conservative) assumptions they yield two
sets of estimates showing acceptable agreement (The procedures and assumptions used are
discussed below in the section devoted to Accommodation Costs). Corresponding values,
expressed as unit costs per student are designated “Accommodation Costs” in Table 2. The
proportion of costs devoted to the physical infrastructure is about 209 for both universities and

colleges.

(a) Operating Costs.

The processes of education are labour intensive. Over half of total costs and two-thirds of
operating costs in both universities and colleges is spent on staff: employing teachers accounts
for 409% of operating costs, and other staff for 25%. These proportions apply to all three
sectors. But the large differences in operating costs per student (unit costs) between the sectors
imply substantial differences in the ratios of numbers of students to numbers of staff, and in

particular to the numbers of 1l

academic tea
22.6 for private, 9.4 for national and 9.1 for local public universities [12]; and for junior
colleges, 23.1, 12.7 and 10.7 respectively.

The s/s ratios have differing historic roots. National and public institutions receive annual
subsidies calculated from a formula which implicitly assumes a low s/s ratio; whereas funding
of the private institutions is largely determined by the level of tuition and other fees. Over time
the s/s ratios have changed: by 159 in the last decade — decreased for private and increased
for national and public universities. Even so it would be wrong to expect the ratios to converge
to a common value.

The differences in s/s ratios between university sectors apply generally across individual
subject areas, but variation in academic and professional expectations generates differences
between subject areas that are much wider. These may be conveniently expressed as relative
student load factors [13] (Table 3). These differences yield notable inequalities: 38% of all
students enroll in the area of the social sciences and it provides 17% of all academic staff; in
contrast, medicine and dentistry enroll 3.89 of all students but account for 2494 of all academic
staff.
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Table 3. Distribution of student Load and Numbers over Subject Areas within University Sectors (1991)

Relative Student Load Factors [a] Distribution of Student Numbers

University Sectors University Sectors Total

Private National Public Private National Public
Subject Areas [b] 4
Humanities 0.97 0.78 0.69 17.7 6.4 19.6 15.1
Social Science 0.56 0.486 0.35 46.0 14.9 35.2 38.4
Science 1.66 1.08 1.30 2.6 7.2 4.7 3.7
Engineering 0.93 0.80 1.06 17.4 30.8 12.6 20.4
Agriculture 1.11 1.08 1.13 2.2 7.6 3.0 3.6
Medicine {c] 9.04 3.48 3.50 2.3 7.6 9.1 3.8
Health 1.48 0.97 0.92 2.6 1.5 3.1 2.3
Home Economics 1.08 0.63 0.92 2.1 0.3 4.8 1.8
Education 0.63 0.85 - 3.2 19.2 2.2 6.9
Art [d] 1.36 0.90 1.17 2.9 0.7 4.4 2.4
Others 0.70 0.57 0.95 1.1 3.7 1.3 1.7
University 1.0 1.0 1.0 100 100 100 , 100
University s/s ratio 22.6 9.4 9.1 - - - -

[a] For each university sector SLF is given by the proportion of academic staff in a given subject area divided
by the proportion of students in that area. The product of SLF and s/s ratio for the university sector gives the
s/s ratio for the subject area.

[b] Subject areas as designated by the Ministry of Education.

[c] Includes dentistry. .

[d] Includes music, art, design.
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The relative balance between subject areas makes evident a major difference between the
university sectors. The two larger sectors are effectively complementary. Despite enroling less
than a quarter of all students, the national universities contain two-thirds of all students of
education, about half of all agriculture, medical, and science students, and one third of all
engineering students. In contrast, the private universities have over 80% of all students in the
humanities, social sciences, health, home economics, and the arts. Combination of this com-
plementarity with the differences in s/s ratios between subject areas indicates that the three
sectors are effectively performing different roles in the national provision of higher education.
It follows that direct comparison of s/s ratios — and consequently of operating costs — is
inappropriate for consideration of operational efficiencies.

A basis for cross - sectoral comparison can be found if it may be assumed that student load
factors in each sector (Table 3) are stable — that if in a given subject area more students were
enrolled, more staff would be appointed to sustain the existing load factors. Then it becomes
possible to estimate the
distributions of their student populations over the different subject areas. On this basis, if the
distribution of students between the different subject areas in the national universities followed
that of the private universities but the load factors remained unchanged, their total s/s ratio
would rise to 12.2.

For a more general comparison, the average proportions of enrolments across all univer-
sities (Table 3) provides a convenient basis. While retaining the existing student load factors
and the total student enrolment in each sector, comparable numbers of staff can be estimated.
The results (Table 4) effectively correct for the effects of differing “subject mix” in the three
sectors. They indicate substantial changes for each sector in the numbers of staff and in the
resultant s/s ratios: increases to 10.6 and 10.4 for the national and public universities, and a
decrease to 20.3 for the private universities [14].

A further adjustment can be applied for the variation in numbers of postgraduate students
between the sectors and the subject areas. It is conventionally suggested that postgraduate
students require greater commitment of teaching time than undergraduates: to allow for this,
in estimating their demands on time and resources, postgraduate students are commonly
allocated a load factor double that for undergraduate students [15]. Although the proportion
of postgraduate students is small (5%), their distribution is not uniform either amongst the
sectors or the subject areas. Two-thirds of postgraduate students are enrolled in national
universities and over half are engineering, medical or science students, all areas with high
student load factors. By doubling the student load factor for postgraduate students, estimates

in each of the sectors. These ratios
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Table 4. Estimates of the Effects of Changing the Distribution of Subject
Mix and Postgraduate Student Load for Universities.

UlllVCI blLy DCLLUIb

Private National Public Total
Numbers of Academic Staff
(a) Change to average + 8,125 — 9,562 — 976 — 2,413
subject mix
(b) Change to average + 1,431 — 950 — 170 + 310
postgraduate load
Total Change + 9,556 — 10,512 — 1,146 - 2,102
Cost (¥ million)
Change in Academic + 87,571 — 89,331 — 10,250 — 12,010
Staff Costs
Change in Operating + 302,927 — 265,448 — 31,353 + 6,126
Costs
Change in Operating +0.19 —0.53 —0.50 0.00
Unit Costs
Resultant Operating 1.19 1.69 1.77 1.32
Unit Costs

ratios for a distribution of load in accord with that found for the whole system. The results
(Table 4) indicate corresponding adjustments of about 2% to the number of teaching staff.
The consequences of translating these changes of staff numbers into costs are substantial.
Changes in the costs for numbers of academic staff vary from reductions of 199 for national
universities to increases of 149 for private universities. To these must be added accompanying

changes in other staff costs and other consumables. The totals (Table 4) indicate changes of

ahnant 200/ --F ~h

1 anr
auGuL 4v /o 11 Cil SEC

C about ¥0.5 million for national and public universities; and an increase
of ¥0.19 million for private universities. Despite retaining the differences in student load
factors, the changes accompanying reduction of academic programmes to this common base
account for about two-thirds of the difference in operating costs between private and national
universities.

An apparent difference in operating costs of about 409% between national and public
universities and private universities remains. This may be attributed to the smaller s/s ratios
and hence higher costs of the national and public universities; inadequate attribution of research
and teaching costs may also contribute (see the discussion of teaching and research costs
below). There is though no reason to expect that costs in the three sectors should converge. In
America costs differ substantially between public and private universities, with the smaller
private sector being substantially more expensive [15]. The roles required of the different

sectors and the balance between them are largely determined by political factors: rapid growth

to satisfy national aspirations at costs acceptable to government could only be achieved by
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encouraging private sector developments in areas where elasticity of demand would permit an
acceptable investment. A direct consequence of this is the predominance of courses with low
student load factors (Table 3) in the private sector. The balance provided, largely by the
national universities but locally also by public universities, is an equally necessary condition to
enable the whole university system to meet national requirements.

The possibility of generating savings by increasing the proportion of enrolment in private
universities remains. Even without consideration of its impact on other university activities or
the largely unquantified effects on quality of education, current evidence suggests that savings
from reducing s/s ratios are likely to be limited. Indeed, as the national and public universities
represent a quarter of total enrolment, the results in Table 4 indicate that complete elimina-
tion — or privatisation — of these sectors could only reduce overall costs by 10%: with a
differential of 409 in unit costs between the sectors, a reduction of a tenth in the national and

public sectors would reduce overall costs by 1%. Moreover, it is unlikely that even this limited

rivate sector, though not the national or public sectors,

tial additional subsidies and scholarships, elasticity of demand would sustain expected levels of
graduates for the professions, especially those needing post-graduate experience. Given the
levels of return generated by the existing system (see below), it seems unlikely that economic
or political advantage could reside in seeking fundamental structural change to a system which

is no longer in a period of rapid expansion.

(b) Accommodation Costs

Universities and colleges are generally characterised by their impressive buildings and
estates. Together universities and colleges in Japan have some 150,000 hectares of land and 46
million square metres of floor space in buildings [5]. The vast majority of the land, 148,000
hectares designated as university land, is an area which has increased by less than 1% over the
past 40 years. As an asset, its value has appreciated at about 10% per annum, comfortably in
excess of the costs of the capital invested in it and of inflation [17].

Unfortunately, it is difficult to recognise this as a financial dividend derived from the
educational functions of universities and colleges. The national universities hold 909% of the
land [5], most of it being held by a very small number of national universities, and with just
two of them holding 75% — University of Hokkaido (50%), University of Tokyo (25%). The
land is regarded primarily for research purposes, typically as experimental forests, for agricul-
tural, ecological or environmental study; or generally as held in trust for the nation. The actual

areas of land devoted to educational activities, excluding research, hospital and social purposes

5 L u
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Table 5. Land and Building Space used by Universities and Colleges for Educational Purposes .
Universities Junior Colleges
2 Private National Public Total Private National Public Total

Land(m“/student) Ta} (a]

Building Land 18.1 51.9 49.7 26.9 14.3 _m.v 40.0 15.7

Rccreation 16.5 16.3 18.9 16.5 12.7 5.3 30.1 13.2

Total 34.6 68.2 68.6 43.4 27.0 25.2 70.1 28.9
Buildings

floor mvunm?_dw\mn:nn::

Lecture Rooms 1.8 2.0 2.5 1.9 2.3 1.7 3.4 2.3
Laboratories 1.3 3.7 3.2 1.9 1.8 3.3 1.2 1.8
Libraries 0.9 1.3 1.8 1.0 0.6 0.8 1.4 0.6
Offices 4.6 8.6 9.1 5.7 9.2 4.1 9.1 4.4
Halls 0.2 0.2 0.5 0.2 0.2 0.04 0.1 0.2
Gymnasia 1.0 0.8 1.9 1.0 0.9 0.1 2.6 0.9
Total {b] 9.8 16.6 18.0 1.7 9.7 10:8 23.0 10.2
Accommodation Costs
(a) Capital Costs{c]
Y(million)/student
Land 0.05 0.03 0.10 0.05 0.086 0.03 0.03 0.06
Buildings 0.16 0.24 0.38 0.18 0.17 0.08 0.20 0.17
Total 0.21 0.27 0.48 0.23 0.23 0.1 0.23 0.23
(b) Imputed Rent(d.e)
¥(million)/student
Land 0.14 0.07 0.10 0.12 0.08 0.02 0.07 0.08
Buildings 0.16 0.24 0.32 0.18 0.16 0.17 0.29 0.17
Total 0.30 0.31 0.42 0.30 0.24 0.19 0.37 0.25

[a] Information relating to building and space usage in the national institutions has been limited since 1981. The
extent of new building has been estimated from expenditure; figures for usage assume that the total space
available in 1991 is distributed in proportions similar to those for 1981.

[b] Space provided for research rooms is not included. It is distributed: universities, private, 1.1; national, 4.
7: public, 3.1; junior colleges, private, 0.7; national, 2.2; public, 2.1m 2 per student.

[c] The cost of capital for building was depreciated over 40 years; for convenience, the cost for land purchase
was depreciated over 25 years: the difference in cost is small. Costs of borrowing were set at average historic
values: 8% for private institutions, 7% for national institutions.

[d] Construction costs at 1991 prices were estimated from the extent and cost of new building over a period of
30 years to be ¥0.28 million/m? for private and national institutions, institutions and ¥0.31 million/m? for public
institutions.

[e] Imputed rents assume that buildings depreciate at 2.5% pa. Building rents were set at 8.5% of depreciated
capital value for private institutions, 7.5% for national and public institutions; ground rents were set at 2% and
1% respectively using current prices for land designated for public facility use (schools, parks, hospitals, athletic

grounds).
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is much smaller at 10,779 hectares: this still represents 43 square metres for each university
student and 29 square metres for each junior college student (Table 5). In contrast to the total
land-holdings, these areas, designated as land for buildings and recreational purposes, have
increased as student numbers have increased over the past forty years. Except for recreational
space in universities, there is no clear indication that recognisable “norms” exist for these uses
of land; the amounts per student have varied considerably over time, increasing in the private
sector but decreasing for national institutions. The costs of this land represent one part of the
costs of the “physical infra-structure” necessary for education.

The other part of “physical infra-structure” is provided as buildings, services and access
facilities. Subtracting the space occupied by the associated hospitals, research institutes,
residential and other accommodation, the space available in 1991 for educational purposes in
universities and colleges was respectively about 29.2 and 55 million square metres [5].
Expressed as space per student, there are large differences between the three sectors (Table 5)
with national universities and public universities and colleges providing about twice as much
floor space as the private sector [18]. The differences are least where demands on space are
directly affected by the numbers of students: generally similar provision is found in lecture
rooms, libraries, halls and gymnasia. Smaller provision of laboratory space in the private
universities is in part attributable to the smaller proportion of their laboratory-based courses
(27%) in comparison with the national universities (5695). Much larger differences appear for

activities largely dependent on academic staff numbers. The lower s/s ratios of the national

universities and public universities and colleges are re
and research rooms when expressed as space per student; in terms of space per member of
academic staff the differences are much smailer aithough the national universities and colleges
provide about 609 more research space than the private institutions.

Just as differing student load factors affect operating costs, so variation in space provided
for different functions can be expected to modify accommodation costs. Elemental construction
costs for countries overseas [19] identify wide variation the prices of building lecture rooms,
laboratories, libraries, offices and halls. Large costs can occur with specialised research
laboratories. However, by analogy with the criteria used for operating costs, in estimating the
costs of educational space, it would be appropriate to exclude space explicitly designated for
research. Accordingly neither the space nor the costs of research rooms should be included in
the estimates. This provides a further simplification. By excluding research rooms, the
overseas construction cost estimates for the other spaces are effectively constant over the three
sectors (+/—5%): essentially, larger laboratory space in the national sector compensates for
larger lecture room space in private institutions.

The costs of this accommodation — land and buildings — can be estimated in two ways: (1)
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in terms of the annual cost of the capital that resides in it; and (2) as the annual rent required
to obtain access to this quantity of space. The two should, in principle, give similar answers;
in practice this is unlikely to be realised because of errors in estimation and limitations in the
data available. Thus, while the cost of capital can readily be estimated, the amount of capital
invested is not known accurately; conversely, while the amount of space used is known, there
is little guide to market prices for its rent.

(1) Capital Costs. Annual accounts provide figures for capital expenditure on land and
buildings. However, these figures include the costs of buildings for social and other non
-academic purposes; and for land added to the stock held for research, environmental and
ecological purposes and for commercial purposes. This leads to an overestimate of the capital
provided for educational purposes. Counterbalancing this are the additions to capital by
bequests, donations, and subsidized sale or transfer of land and buildings. In the absence of any
alternative, it is assumed that the net effect of these components is not large. Then estimation

B, 1311 A3 v aem PR, B S T,
d in buildings and land over the past 30

+

years can be made by the method used for capital equipment [20]. The results are in Table 5.
mputed Rents. Areas of land and buildings provided for educational purposes are
reported annually in the Schools Basic Survey. Rental values are determined by a combination
of costs of construction and land, modified by market demand. Comparison of elemental
construction costs for university and college buildings with those for commercial buildings
could provide a basis for imputing academic rental values. Although available overseas [19],
such data do not exist in Japan. As an alternative, average building costs for universities and
colleges can be estimated by relating the reported expenditure on new buildings to its aggregate
floor area; distortions due to time-lags and annual fluctuations are minimised by extending the
comparison over a number of years. The relationship of cumulative floor areas of new
buildings and expenditure (inflated to 1991 prices [21]) over the past 30 years is linear and
indicates construction costs of about ¥0.3 million per m? for universities and colleges (This is
rather higher than the reported average construction costs for public service and educational
buildings in 1991, ¥ 0.21 million per m? but close to the costs for steel frame, reinforced
concrete structures, ¥ 0.29 million per m? now used as standard for university and college
buildings [21]). By allowing for annual depreciation of the value of buildings at the rate of 2.5%,
rents to cover these costs could be estimated: for private universities and colleges it is assumed
that an appropriate yield would be 8.5%; for national and public institutions, by virtue of their

preferential borrowing status, a yield of 7.5% was assumed (Table 5).
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between Tokyo and non-metropolitan areas (1991). Current average values for land occupied
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by universities and colleges were estimated from the average price of land sold for public
facility use in each prefecture and the proportion of students in each sector in that prefecture.
Private universities and colleges have a high proportion of their students in high cost loca-
tions — in the Tokyo area, 51% and 30% respectively; and a further 199 and 22% in the Kinki
region. It follows that the average unit costs of land for the private universities are slightly
more than double those for the national universities despite the much larger areas available to
each student in national universities. The value of land, unlike that of buildings, does not
normally depreciate over time: indeed, over the 30 years previous to 1991 it had appreciated at
an average annual rate of 10%. Consequently, land rents are normally low. On an assumption
that a commercial rent might yield 2%; and that the preferential rate for the national and public
institutions might be 19, imputed rents for use of land were obtained (Table 5) [22].
Despite the limited data and the broad assumptions made, the two procedures for estimating

accommodation costs yield results that are remarkably similar. The larger component derives

from buildings. The two estimates of the costs of buildings are closely similar; this may be
attributed t of the same expenditure data both for capital costs and for calculation of
imputed rents from building costs [24]. Wider differences in the estimated costs of land may

reflect understatement of real capital costs through the effects of gifts and subsidies.
Together, buildings and land represent about 20% of total costs, so the effects of differences

in the two estimates become small (+/—3%) and well within the uncertainties implicit in the

analysis. Conservatively, the generally larger values for imputed rents are adopted for

purposes of comparison (Table 2) and calculation of rates of return.

Benefits

Education provides well recognised benefits [1]. For the individual they appear as both
enjoyment of consumption and investment — the immediate rewards of student life, its durable
consequences and access to careers of higher rewards. For society as a whole, benefits lie
similarly in the cultural and democratic advantages of an informed community and in a literate,
skilled and productive work force. In both cases it is the second component, that of investment
in human capital, which can be identified with economic advantage; the extrinsic, non-mone-
tary benefits are usually regarded as free goods even though their personal and social value
may be substantial.

Direct economic benefits are quantified as earnings. This measure serves both individuals
and society as a whole: not merely do earnings and related payments constitute 70% of national
income, they also reflect the level of national productivity. The extent of benefit is convenient-

ly expressed as a rate of return which balances the costs of education with the net present value
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of subsequent earnings, effectively identifying the costs as an investment and the earnings as
a yield on that investment [25,26].

The return is usually considered in terms of the additional earnings available to those with

additional education. On this basis, the relative rate of return, r, is given by
Zw(l+r)"=Xc,(1+r)™

where w, and ¢, are the differences in earnings and costs in year n. To identify specific benefits

from university and college education, comparison is made with the earnings of those who

entered the work force after completing their education at the level of upper secondary school

(senior high school).

Average earnings for upper secondary school leavers, college and university graduates
working in industry are given in the annual Basic Survey on Wage Structure [27]. This survey
provides current average levels of earnings by age of employee. Using these figures to obtain
relative rates of return is likely to give a significant under-estimate of actual returns.
Advances in productivity can be expected to increase future earnings: if experience of the past

30 years were to provide a guide to the future, actual earnings might increase by about 2% per

annum (in real fprmdr?m

...................... JLEQ ]

The additional costs of education for college and university graduates fall into two cate-
gories. Direct costs constitute the payments required to provide access to education. Where
the costs are the fees and tuition charges paid by or for students, the return is the rate of private
return. The costs of providing educational facilities, established in the first part of this paper,

PR i 5

are effectively borne by society as a whol

e and provide th
a narrower set of costs, that part of the total costs supplied by government subsidy, gives a
public return. In addition there are indirect costs, essentially the costs to the individual and
society of the earnings and production foregone, implicit in the extended period of education.
These indirect costs are common to estimates of rates of private, social and public return and
generally constitute the larger component of costs [29]. A related set of benefits and costs
measured as the effects of earnings and subsidies on the revenue and expenditure from taxation
can be used to estimate a rate of fiscal return. The following sections report and discuss
estimates of rates of social, public and fiscal return from education in universities and junior

colleges.

(a) Social Returns

The rate of social return provides an estimate of the average return to society for the total
extra investment in higher education. As such it is valid only in terms of the returns averaged
for all graduates over all junior colleges or all universities. Results using the direct costs from

Table 2 and earnings over a working life to retirement at the age of 60 are given in Table 6.
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Table 6. Rates of Social, Public and Fiscal Return for University

and College Graduates (1991)

Rates of Return(a]

Universities Junior Colleges
Social Public Fiscal Social Public Fiscal
{bdf] {cdf] {ceg] [bdf‘] Tedf]™ Tceg]”
% b4 % % %
(1)Full nmploymnnf to
retirement at the
age of 60
All graduates [h] 6.6 8.0 6.2 8.0 10.3 8.4
Men 6.0 7.2 6.1 3.8 5.0 5.7
Women 8.0 9.9 6.5 8.9 11.56 9.1
(2)Current Levels of
participation in
the labour-force [i]
All graduates [h] 6.2 7.5 5.9 5.7 7.7 6.4
Men 5.9 7.1 6.0 3.7 4.9 5.6
Women 5.4 7.0 4.1 6.2 8.5 6.5

[a] Rates of return based on average earnings and taxes relative to those for upper secondary school leavers.
[b] Direct costs as given in Table 2.

[c] Direct costs of identified subsidies to universities and colleges: universities, ¥0.69 million/student; junior
colleges, ¥0.20 million/student.

[d] Indirect costs identified as earnings of upper secondary school leavers foregone during the period of higher
education less assumed part-time earnings of ¥0.3 million pa.

[e] Indirect costs identified with loss of tax revenue from earnings foregone.

[f] Average earnings taken from [27].

[g] Additional tax revenue from graduates comprising income, resid fo
earnings in excess of those for upper secondary school leavers. Income tax was assessed by means of the
simplified employment income and income tax tables (1991) with the assumption that all allowances and
deductions are credited to the base earnings; residence tax was assumed to be charged at the rate of 109 of
additional taxable earnings; and sales tax at the rate of 3% was estimated for 85% of the additional after-tax
earnings.

[h] Earnings for All Graduates were obtained by adding relative earnings for men and women weighted
according to their proportion in the population or the labour-force.

[i] Current participation rates were taken from [34]. For men graduates, rates remain at 98-9% up to the ages
of 55-9, 96%; 60-4, 80%; for women, rates fall from ages 20-4, 93%; to 25-9, 73%,; 30-4, 53%,; 35-9, 54%; 40-4
609%:; 45-9, 629; 50-4, 609%; 55-9, 53%; 60-4, 43%.
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The results are similar to those reported for other OECD economies[2] and are close to those
reported in early studies which were restricted to men university graduates only [30]. Two
characteristics of the calculated rates are immediately evident: (1) they satisfy the criterion of
reasonable return on investment [31]; and (2) the social returns are somewhat smaller (about
809%) than the rates of private return reported previously [30,32].

The complementary roles adopted by the private, public and national sectors precludes any
simple comparison between the rates of return derived from the variation in costs, but it is of
interest to note the restricted range of their spread. The nominal social rates of return for

university gradua 7.09% for private univers , 5.6% for national universities and 5.4%
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for public universities on assumption of retirement at the age of 60; similarly, for junior colleges
the rates of return are 8.1%, 7.6% and 6.7% respectively. For men and women graduates
separate examination of the wider differences in their rates of return is justified by their
origins, essentially from differences in earnings rather than direct costs. This allows a third
characteristic of social rates of return to become evident: that the rates for women are
substantially larger than those for men [33]. The social rates for men university graduates
(6.0%) — though not for the smaller number of junior college graduates (3.8%) — adequately
meet the criterion of a satisfactory economic return. Despite the lower earnings of women, the
rates for women graduates are substantially higher (8.095. 8.99%). Part of the difference arises
from smaller indirect costs due to the lower earnings of women upper secondary school leavers;
but the major component is provided by the rather closer approach to equal pay achieved by
women university and junior college graduates which increases the earnings differential with
upper secondary school leavers [34].

An assumption of employment to retirement at the age of 60 is useful in indicating the
maximum returns available. In practice, participation in the labour-force is more restricted:

for the population of working age in Japan it is about 949

4 for men and 65% for women. Rates
of participation vary also with age and level of educational attainment [35]. For men
university graduates, participation is effectively complete (98-999) over the age-range 25-54;
for women university graduates, participation decreases rapidly from 939 at the age of 24 to
53% at the age of 30 and remains in the range 53-629 to the age of 60. Such lower rates of
participation are reflected in the effective rates of social return (Table 6). The values for men
show only small changes; but those for women university graduates are reduced by more than
one third and become smaliier than those for men. These rates of return appear to be only
marginally attractive as a basis for economic investment for society. Women graduates of
junior colleges provide a significant exception to this, clearly identifying the value of their
contributions and their continuing attraction to students [33].

There may well be pressures in the future to increase and extend participation. The effects
of an ageing population and a declining labour-force could be reduced by deferring retirement:
extension of working life to the age of 65 would increase rates of return by ca. 0.39%. Larger
effects arise if participation by women increases. There is already statistical evidence of
changes in the pattern of employment of women graduates [36]. Over the period 1991-1995 the
proportion of those aged 30-34 working in industry has increased by 259, despite little growth
in the economy. If this trend were to continue so that participation rates rose to 75-809% over
the age range 35-55 (effectively halving the current gap between participation rates for men and
women), then rates of return would increase to 6.8% for university and 7.6% for junior college

graduates. This change would clearly be financially beneficial but the social cost in terms of
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family life, and particularly in provision of child care, would be considerable. One hypothetical
variation would be to consider extending participation in the labour-force but with a gap over
the age range 35-44: this would leave social returns at 5.0% and 5.7% respectively, a cost

society might well regard as acceptable.

Table 7. Effects of changes in employment practices on rates of
social return for women graduates (1991).

Rates of Social Return [abd]
Existing Levels of Increased Levels of
Earnings [f] Earnings [j]
University Junior University Junior
Graduates College Graduates College

Graduates Graduates
Full Employment to Retirement 8.0% 8.9% 7.0% 5.9%
at the age of 60
Current Levels of Participation(i] 5.4% 6.2% 4.5% 3.6%
Increased Participation [k] 6.8% 7.6% 5.8% 4.8%
Increased Participation with break 5.0% 5.7% 4.3% 3.2%

over age range 35-44 [I]

Footnotes [a] to [i], as for Table 6.
(j] Nlustrating partial move towards equal pay by halving the difference between the earnings of women and

men both for graduates and for upper secondary school leavers.
[k] Rates of participation in the labou-force by women increased to halve the current gap between the rates

[Ales O participatiol 400U

for women and men viz age, participation rate: 20-4, 95%; 25-9, 85%; 30-4, 75%; 35-9, 809%; 40-4, 80%; 45-9,
80%; 50-4, 75%; 55-9, 60%; 60-4, 60%.
[1] Participation rates increased as in [k] but with gap in earnings over the age range 35-44.

A factor which might be expected to lead to increased participation in the labour-force will
be implementation of policies of equal opportunity and the consequent provision of equal pay
and merit-based rewards. If, as appears to have happened generally overseas, graduates
selectively move more rapidly towards pay equality than school leavers there would be initial
increases in rates of return. Subsequently, as the effects percolate through to school leavers, the
effects will be, perversely, to increase earnings but to reduce rates of return for women
graduates through both increases in indirect costs and decreases in the earnings differentials
with upper secondary school leavers. In the limit, returns for women will be reduced to those
for men for employment over a full period to retirement at the age of 60; and with correspond-
ingly lower returns for lower rates of participation. The effects of such changes are illustrated
in Table 7. The results emphasise that to optimise the effects of implementation of equal
opportunity, important social issues about the effects of increased participation of women in

the work force will need to be addressed and policy priorities identified.
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(b) Rate of Public Return

An alternative measure of quantifiable benefits is provided by identifying as the direct cost,
the amount of public money spent by government in subsidising higher education. For national
and public universities and junior colleges this is the full cost less the fees paid for tuition and
other charges; for private universities and colleges it is the amount of explicit subsidies
provided. Effectively, these subsidies from public funds are the obverse of the direct costs paid
on behalf of students and used in calculating rates of private return.

Fees and other charges paid for students to national and public universities constitute 16%
and 149% respectively of costs; conversely, subsidies provided to private universities amount to
about 129 of the institutional costs. Over all universities, the public costs (excluding those
expressly associated with research or clinical work) amount to ¥1,476,420 million (1991) or
¥(0.686 million per student. It is noteworthy that this represents only 429 of the total direct
costs. For junior colleges, the amounts borne by public funds are smaller, ¥0.198 per student,

I

189% of institutional costs.

t provides a special feature of Japanese hig

The smaller public costs lead to rates of public return (Table 6) which are significantly
higher than the social rates: for universities generally by a factor of about 1.25, and of about
1.35 for junior colleges. Moreover the rates of return, for all graduates and separately for men
and women, all show satisfactory financial returns: for women, returns remain close to 6%
even for current levels of participation combined with partial further movement towards equal
pay. Recognition of these financial returns provides useful criteria at two levels. In considera-
tion of priorities, it allows acceptable public investment to be identified — with nominal returns
of over 6%, any argument that the country can no longer afford to subsidise higher education
would clearly be inappropriate. It also offers a basis for policy decisions in relation to relative
levels of public and private funding of the costs. Over the past 25 years the rate of private
return has fallen so that it is now slightly less than the rate of public return. This has been
achieved both by increasing the level of fees in the national and public institutions and by
reducing subsidies to the private sector, reversing the trend over the period 1955-75 [29] rather
than through changes in the relative sizes of the secfors. In consequence, the distribution of
costs, which in 1966 were roughly one-third to “parents”, two-thirds to “taxpayers”, has now

been inverted.

(c) Fiscal Return
There are severe limitations to the utility of public rates of return in determining policy

priorities. A major factor is that investment in education, even though the vield may be
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attractive, represents a long-term commitment. The capital has to be provided well before
benefits emerge and there is no possibility of recovering the capital by “privatizing” the asset.
Neither of these fits easily into political processes or annual budgets. Moreover, there may be
some doubt about the use of earnings as a measure of return on public investment.

Fiscal return provides an alternative measure which explicitly addresses these matters. In
estimating fiscal returns, costs are defined by the direct and indirect charges on taxation
revenue: subsidies to the institutions and the amount of tax foregone from students continuing
in education; fiscal benefits are assessed as the tax paid on the extra income earned by
university and college graduates. The data necessary for these calculations also provide the
basis for estimates of annual revenue cash flows for higher education.

For both university and junior college graduates, the rates of return (Table 6) are close to
financially acceptable levels with the sole exception of women university graduates at current

levels of participation. These rates are clear confirmation that, at its present levels, govern-

majority of major public works projects. As with the social and public returns, the estimated
rates will be expected to increase over ti
continuing increase of affluence over the cross-sectional earnings levels. In this instance
though, the limitation of the cross-sectional earnings data is useful as it provides access to an
estimate of the current additional taxes paid by university and college graduates. The
differences in average earnings and taxes between graduates and upper secondary school
leavers multiplied by the numbers of graduates of each age-range in the work-force provides
approximate estimates of the additional earnings and the consequent extra taxes paid by
graduates (Table 8). The figure of ¥4.33 x 10'? can be regarded as a fiscal measure of the
value- added by higher education to these graduates. As such it constitutes an annual source
of revenue to be set against the cost of the annual subsidy to higher education. With the
exclusions discussed above, the subsidy amounts (1991) to ¥1.58 x 10'?, about a third of the
revenue. In terms of cash flow, the substantial surplus suggests that higher education is to be
regarded not as a cost centre but rather as a profit centre. Of course, a suggestion that revenue
and subsidy can be related would be politically unacceptable to any government but it renders
difficult in Japan the argument, sometimes heard elsewhere, that the nation cannot afford to
sustain levels of educational subsidy [37].

It is useful to place these figures for higher education in a general context of subsidy and
revenue for all education (Table 8). Total public and private expenditure on education, science
and culture was assessed at ¥27.38 x 10'2 in 1991; of this, ¥15.72 x 10'* constitutes a direct
charge on government (excluding support for social education, administration, hospitals and

6]. This subsidy is distributed, 70% t pulsory education (elementary
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Table 8. Estimates of Taxation Revenues and Subsidies for Education in Japan, 1991.

Subsidies Revenue
Expenditure from Receipts from
National Budget Additional Tax
(a] Payment[b]
¥ X102 ¥ X102
Post-compulsory
Levels of Education
Upper Secondary 3.21 (20%) 489 (12%)
Higher Education
Universities 1.48 (9%) 399 (10%)
Junior Colleges 0.10 (1%) 0.34  (1%)
Total 4.78 (30%) 9.22 (22%)
Compulsory Levels of 10.93 (70%) 32.28 (78%)
Education
Total 15.72 (1009%) 41.50 (100%)

[a] Does not include the cost of tax allowances for contributions to or earnings of educational corporations.
[b] Estimate of total individual taxes paid corresponding to the average additional earnings above those
achieved by those from the next lower level of education. Income tax was assessed by means of the simplified
employment income and income tax tables (1991) with the assumption that all allowances and deductions are
credited to the base earnings; residence tax was assumed to be charged at the rate of 109% of additional taxable

earnings; and sales tax at the rate of 3% was estimated for 859 of the additional afte tax earnings to allow
for savings.

and lower secondary schools) and 309 to post-compulsory education — of which two thirds
(209) is directed to the upper secondary level and one third (10%) to higher education. Given
that school attendance is virtually compiete to the end of the upper secondary level and that
half of all school leavers proceed to higher education, this represents a fairly uniform distribu-
tion of subsidy across all educational levels. Elsewhere, in both developed and under-developed
economies, it is commonly accepted that the higher costs of university and college education
attract disproportionately higher levels of government subsidy. The balance now achieved in
Japan is the complement to displacement of the burden of higher education costs, in accord with
market principles, from taxpayers to parents and students. As might be expected, the flow of
revenue from higher education exceeds that from the upper secondary school level, although if
all schools are taken together, the two match. In the future, as the number of university and
college graduates continues to rise, and the number of women graduates participating in the
labour-force increases, the balance will necessarily swing to show a greater proportion of

revenue from higher education.

Teaching and Research

Making proper allocation of costs is a problem familiar to all enterprises that generate
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diverse products. The problem appears to be peculiarly complex for universities and colleges.
Clearly they provide a diversity of products and services; but as a matter of principle many
argue that the production processes are intrinsically inseparable. This applies particularly to
the relation between the two major products, graduates and research; and to two of the major
activities, teaching and research which are seen as constituting a nexus.

Attempts to identify separately teaching and research costs in higher education systems
have been notably unsuccessful [38]. One result is to find the full costs of universities and
colleges attributed either to teaching or to research, with the implication that all other
activities constitute free goods. Yet the evident costs for research work are now routinely
identified by institutions both for internal budgetary purposes and as a basis for charging for
commissioned work [39].

In Japan, costs associated with research work in universities and colleges are reported in the

annual Survey of Research and Development [40]. Total expenditure on research is identified

ment of academic staff to research is beyond doubt, the time they can devote to research is self-
evidently less than 100%. For purposes of international comparison, a figure of 50% has been
used [41] and this proportion, high by international standards [42], is supported by a recent
survey in national universities [43].

With the assumption that half of the time of academic staff in all universities can be
attributed to research, a rough estimate of the costs of research carried in universities’ general
expenditure of ¥1.08 x 10 '2 can be derived; this constitutes about 30% of the assessed total
expenditures [44]. The residual, obtained by subtracting this expenditure from the institutional
costs in Table 2 offers estimates of universities teaching costs. Expressed as unit costs per

student these are:

private universities, ¥0.91 million;
national universities, ¥1.67 million;
public universities, ¥1.78 million;

all universities, ¥1.11 million.

By using these costs, estimates of the actual rates of return from university teaching can be
derived. For current levels of participation in the work-force, rates of social return are 6.2%
for women, 6.5% for men, and 6.8% for all university graduates, approximately 1.1 times

greater than those in Table 6 (and similarly higher for other rates). Further, by adjusting
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teaching costs for the three sectors to those for a common mix of subjects (cf. Table 4), it is
also possible to use a common base for comparison of sectoral costs. For provision of teaching
according to the national average mix of subjects but with the existing sectoral student load

factors, unit teaching costs become [45]:

private universities, ¥1.074 million;
national universities, ¥1.29 million;
public universities ¥1.42 million.

all universities ¥1.13 million

It appears that, for the national universities, the component of costs attributable to research
constitutes a third of their overall costs, and provision of their more expensive “subject mix”

adds 209% to their total costs. In contrast, in the private universities, research costs form a

slightly smaller component of the unit costs at 30% and the balance of subjects allows costs t
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be 15% less than would be needed for the national average. Together these two factors give
1

costs but are only one fifth greater for the private sector. The traditionally expensive, high
quality teaching said to be provided by the national universities, appears to be derived from an
increase of teaching costs of about 209 over the teaching costs of the private university sector;
with the higher costs of the national universities residing largely in the expensive mix of the

courses they teach and in higher expenditures on research.
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