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CHAPTER 1
INTRODUCTION

Hypothesis

The subject discugsed in this dissertation is that of how
universities should best be financed. This appears,

prima facie, to be @ readily sclveble question,but is in

fact one that contains innumerable disguised difficulties.
Casual observation confirme that resources are allocated,
which places the subject undeniably in the realm of eco-
namics. Needless to say however, much more is ultimatzly
at stake than just the economic: educationalists, =ocioclo-
gists, business leaders, indeed all who come into contact
with the-pradhcts Df‘universitieslin their-many guisee
justifiably believe that they have & contributiaon to make.
Nevertheless, the arguments marshalled below are unashamedly
taken from the econocmist's arsenal, although some aspects

of a wider nature are included. In pérticular the analysis

" will proceed as if economic efficiency, growth and welfare

are the primary aims of society; which is not, of course,

to imply that aother considerations are trivial.

The institutions referred %o in the body of the dissertation:
are those commonly regarded as heing the 'white' South
African unlversities. This was necessitated by the divi-
sion of the universities for édministrative purposes between
several government departments and the fact that the Seuth
African Post-Secondary Education (S5APSE) information system,
which forms the basic structure for the empiricdl sections
of the dissertation, has only been introduced for those
universities under the jurisdiction of the Minister of
Natiognal Education. Section 1.4 is devoted to tracing the
historical development of this dichaotomy and in Chapter 9
some of its implications are investigated. Cther institu-
tions for post-secondary education, the Technikons for
example, are not dealt with specifically, although much aof
the analysis could be applied to them as well. Res isg



‘emphasized in Section 4.5, the policy implications of

this dissertation should ideally be applied ta the post-
secondary education sector as & whole.

The primary hypothesis of this dissertation is that a
syetem of formula financing for universities can be econo-
mically efficient without in any way encroaching upon
university autonamy. This implies several subsidiary
hypotheses: firstly, that a decentralized procedure for
planning university education, whereby the decisions to
enrol are largely: left in the hands of studénts, can lead
to economicaelly efficient configurations; that thaée
decisions should be made by considering the social and
private costs of education, and not simply the benefits;
that the private costs of (university) education ere best
reflected in prices, that is tuition fees; and that the
structure of university costs can be discerned by obhserving
the universitiee! internal optimization processes as re-—

vealed in their ex post patterns of expenditures.

Methodology -

The analysis of the hypotheses formulsted above is largely
based upen the technigues of welfare écnnomics; In an
importent sense this dissertatiaon can be viewed as an
exercise in spplied welfare economics, which, as is well-
known, is a part of what has come ito be known as neoclassical
economics. However, a simple delineation in this broad
faghion of the field upon which the arguments for and

against the various viewpoints will be arranged, requires
some juétificatiun, hecause the ranks of economists have

been brought into disarray by disagreements on the relevence
of neoclassical ecaonomics to real world situations. In the

analysis below use will be made of part df the neoclassical
gtructure. One may, therefore,well enguire how this is to
be justified, especially when its more elegant results are
only obtainable under strict and undeniably unrealistic



1)

2)

3)
L)

1)

assumptions.

0f paossibly greatef importance for the purposes of this
dissertation are several implicit theoretical problems.
The first af these is common to all applications of cost-
benefit techniques, in which attempts are made to evaluate
public benefits. The problem lies therein thsat values or
shadow prices, that approximate market prices as closely
@8 pnssiblé,‘mustfhe imputed for non-market factmrs.z) A
second problem occurs because educational planning, based |

3)

upon a rate of return approach’’ loses some of its efficacy,
if a relatively price inelastic demand for educatiaon is
identified, as is done in Section 4L.4.2. A third problem
is to be found in the general adherence to market orienteted
procedures despite the many market failures identified, for
example, in Sections 2.2 and 4.Z2. In Sguth Africa, where
labour market restrictions and underdevelopment co-~exist .,
exclusive reliance upon the market mechanism could raise

some scepticism.

In keeping with the neocclesgical tradition, these problems
are noted, but without discarding the whole theoretical con-

h)‘Des—

struction. The reason for so doing is pragmatism,.
pite the cracks in the neoclassical facade, nothing of equeael
rigour hes yet been advanced to surpass it for analvsing
micro-economic problems. And if the deficiencies are kept
in mind, considerable insight is to be gained from the

analﬁsis.

Graaff, J. de V.: Theoretical llelfare Ecognomics, Cambridoe,
Cambridge University Press, 1957, Chapter X.

De Wet, G.L.: 'The State of Cost-Benefit Analysis in
Economic Theory', South African Journsl of Econamics,

Vol. 44, March 1976, pp. 50-64; and Self, P.: Econocrats
and the Policy Process, London, MacMillan, 1975, p. 1948.

Vide Section 2.6.3.

Cf. Turvey, R.: Optimal Pricing and Investment in EFleciri-
city Supply, London, Allen & Unwin, 1968 in which a prag-
metic approach is advocated.




Introductery Synopsis

Deliberation on the question of how universities should be
financed reveals an extraordinarily complex problem. As
an initial simplification ane could abstract two polar
ﬁaaes:' extremes that may serve well to illustrate some of
the major difficulties encountered and which will be dis-
cussed in detail in Chapter 4. Let the first case be one
of direct control by the state. Agsume a situation in
which total university funds are provided by the fiscus,
the problem therefore becoming one of deciding how large

in absolute terms that sum should be. At first, one could
bé tempted to suggest that the universities assess their
needs, and having presented these to the treassury, be im-

. bursed with the regquired maonies. Dr'in the same vein, =
budgetary system could be used with the universities pre-
senting the treasury with their needs, once provision had
been made for some maximum percentage increése ghove the
appropriation of the previous year. Alternatively, the
central authority edministering education could, in con-
junction with the treasury, determine the requirements of
the universities and issue them with funds accordingly.
Unfnrtunately, analysis shouws that if this approsch were
followed, the standerd problems of centralized decision
making would appear. Decisions must be made upon relevant
information, but it would become almost impossible under such.
a system to guarantee the accuracy of the information upan

which those decisions were in fact to be made.

The other extreme possibility is where universities are
privately financed without any assistance from the state.
This would imply that the number of university places pro-
vided by the system would be determined by the private
demand of students in conjunction with the costs of supply-
ing those places. The difficulties in this case arise
because ihe public good gualities of education could lead to

8 sub-optimal solution, where 'insufficient' education is



provided.

The prnblemé agsociated with these extreme situations
suggest that the correct solution could lie somewhere be-
tween them, and i1t is indeed that solution that this dig-
gertation will seek to illuminate. It is axiomatic that
.anv solution, to be of practical impaortance, will have to
be embpdied ih some institutional framework. It is,
however, necessary to achieve as much clarity es possible
on the principles before attempting their institutional
embodiment. Chapter 2 is accordingly devoted to an
analysis of the economic properties of education, including
g discussion of the prnblema associated with the planning
of education. Aithough of a general nature, the concepts
encountered are fundamental and ére used throughout the
course of the remaining chapters. One may note at this
stage that economic theory suggests that goods that are
'‘correctly' priced are used both effectively and efficiently,
and that 'correct' prices are related to marginal costs.
The technical aspects of the theory are relegated to an
appendix in Section 2.7. However, it is cleer that cogts
mugt farm the starting point uf.the analysis, even though
the peculiarities of education militate against a crude
application of the theoretical results.

Chapter 3 describes the 'production' of education. It
begins by investigating what is meant by educational inputs
and outputs and to what extent these can be guantified.
Thereafter it concentrates on the question of whether pro-
duction funections can effectively be estimated for uni-
versities and how these are related to cost functions.
Chapter & refocuses attention upon the polar cases, outlined
abave, before moving on to a discussion gf the mixed case,
which is applicable in a majority of countries. Chapter 5
investigates the possiblé ways uf.lending financial support
to students and universities. The use of grants, loans,
vouchers and tax concessions are discussed, after which the
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use of éuhsidy fnrmulas is analysed in some depth. Chap-
ter 6 is devoted to a discussion of the South African Poat-
Secondary Education (SAPSE) system, hecause the data sup-
plied by it form the most satisfactory hasis for empirical
ahalysis. On the basis of the university programme struc-
ture identified in the SAPSE system, an analysisg of which
university asctivities should be supported with public funds

is given in Chapter 7.

Chapter 8 is devoted to an analysis of alternative models
that could be uged for estimating the parameters of a for-
mula for university subsidization. © It includes analyses

of the Holloway and van Wyk de Vries Formulas as well as

the proposals made in 1982, known as the U A C Formula.
Chnapter 9 is used to investigate some of the public finance
implications of university subsidization. Chapter 10 is
devoted to drawing conclusions from the arguments-put forward
in the body of the dissertation.

Throughout the dissertation emphasis is placed upon the
universities' current as apposed to capital expenditures,
al though the principles, upon which subgidization is based,
apply to both alike.

1)

The Development aof Scuth African Universities

‘The development of the South African university system can

be traced from:modest beginnings. These were the founding
of the South African College in 1834, which was incorporated

ﬂmas a public institution in 1837. The purpose of the coliege

Behr, A.L. and MacMillan, R.G.: Education in South Africs,
Pretoria, van Schaik, Ltd., 1971, Chapter 8; Louw, J.B.Z.:
Owerhieidsbeleid en —Administrasie van Universiteite in Suid-

Afrika, D.Phil.Thesis, University of Pretoria, Chapter 2;

Report of the Committee of Enguiry inte Quinguennial Revision

of University Subsidy Formulae, (The Cilliers Report),

Pretoria, Government Printer, 1963; Malherbe, E.G.: Educetion
in South Africa, Cape Town, Juta and Co. Ltd., 1925,(Volume I

1652 - 1922) and 1977, (Volume II 1923 - 1975).



~uwas to provide higher education to the young people of the
; country, who had formerly had ne choice but to resort to

- European ingtitutions in order to further their educatiaon.
The founding of the South African Eallege was followed soon
after by the establishment of other institutiaons, some of
which were connected to various Church denominations and
all of uhlch ufFered courses of hoth a secnndary and pant—
aagundary nature. Amongst &hese 1nst1tut10ns were thnse

at Bloemfontein, Graehamstown, Stellenbnsch Pietermarltz—
burg, Burgersdorp and welllngtnn. in igggjgwﬁggﬁgﬂaf
Public Examiners was constituted, which thenceforth conduc-

ted the examinations of the various colleges.

In 1874 the Board of Public Examiners was incorporated in
B8 new university, named the University of the Cape o
Hope, which had been founded the previous year. This
uniﬁersity, which was largely modelled on the University

of London, as it ex1sted at that time, was salely an examin-
ing body; the preparatlun of candidates for the university's
examinations remained the respongibility ef the existing

colleges,

From the Foundlng of the new university until the First
nive

World War cunsiderable develupment occurred. In partlcular,
the South African Cullege gradually began to turn its atten-
tion exclusively to pnst—secnndary work; in 1881 the Stel-
lenbosch College became the Victoria College; and in 1904
Rhodes University College was constituted in Grahamstouwn.

In addition, in 1886 a 5chool of Mines was established in
Kimberley and leter transferred toc the Transvaal, before
being divided in 1908 into the Sauth African School of Mines
and Technolcogy in Jnhannesburg and the Transvaal University
College in Pretoria. Qun € b o e jiyﬁﬁifﬁ; W!w

-\‘-j\“.": B -.-t v

The beginning of the twentieth century was marked by conti-
nuous debate an how the South African university system



‘should be developed further. Some support was to be
found for each of a number of conflicting proposals. -
These included single college universities; a Fédaral uni-
versity structure, college affiliation to an examining
university, and a2 single national residential university.
Despite & donation of R1 000 D0D by Messrs. 8eit and
Wernher for the purpose of establishing a national teaching
university in Cape Town, (pert of which was initially in-
tended for establishing a university in Johannesburg), no
solution could be found, partly because the Victoria Col-
lege feared losing 1ts identity in the process.

A solution to the dilemma was finally fogund after a bhequest
of R200 000 in 1915 by Mr. J.H. Marais had =nabled the
Victoria College to secure its future by placing It upon s
sound financial footing. The oppositien ta the creation

of a teaching university at Cape Town was withdrawn and
thg)basis for further university development in South Africa

jwas consolidated in the three university acts of 1916.

—

—

Under these acts the South African College became the Uni- \
versity of Cape Town and heir to the Beit-lWernher bhequest;
the Victoria College became the University of Stellenbosch; |
and the examining University of the Cape of Good Hape‘hecéﬁé
the University of South Africa, with the remaining university
colleges a5 1ts constituent parts. These remaining univer-
sity colleges were represented on the governing bodies of

the University of South Africa, and presented their candi-

dates to the university for examination.

This development meant that the newly constituted University
of South Africa comprised six colleges, namely those at
Wellington, Grahamstown, Bloemfontein, Pretoria and Johannes-
burg and Natal. Within the next four decaedes each of these
had progressed to independent university status. The re-
guirement set by the govermnment for the granting of full
unjversity status, (conferred by the passage of private



{

1y

lgufficient funds by the institution to guarantee a measure

\

1Ei,F1nancial independence.

\
1
!

Kﬁniversitv acts through Parliament),was the possession of

The Johannesburg Schaol of Mines was the first to be
granted its charter and became the University of the Wit-
watersrand in 1921. The determination of the local inha-
bitants toc make amends for the lost Beit bequest played an .
important role in establishing a fully fledged university
in the place of the former college. ‘

At approximately the same time the cbllege at Potchefstroom,
which had grown out of that at Bufgeradarp,_uas incorporzted
gs one of the constituent colleges of the University of
South Africa. ' ' |

In 1930 the Transvaél University College received its in=
dependence from the University of South Africa and became

the University of Pretoria; in 1949 the Natal University
follege followed suit by becoming the University of Natal;

in the next year the Huguenot LCollege at Wellington ceased

to operate; in 1950 the Univaféi%y College of the Orange

Free State, (formerly the Grey University College) was trans-—
formed into the University of the Orange Free State; and in
1951 the Universities of Rhodes and Potchefstroom were
created out of the colleges that had existed in those towns.

With the independence of its last two constituent colleges
the University of Scuth Africa was forced to accept a new
role — one which had in fact begun to develop much earlier.
This was the teaching of external students by correspondence
methods. An internal report of the University had empha-
gized the importance of this aspect in 1945, and by 1964

all students, who wished to be examined by the university
for degree courses, were required to be registered &t and
taught b; the university. The significance of this deve-
lopment is underlined by the very rapid growth rate in

enrolments from all population groups at the University of

South Africa. fﬂ%'ﬁ
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In the ensuing decade competition amongst several laocal
guthorities for permission to establish new universities led
to the fuunding'uf two new institutions. Despite its de-
cision to the contrary during the previous year and protests
from Rhodes University, which still had unused capacity,

the government granted permission for the founding of the
University of Port Elizabeth in 196 4. This was followed

in 1967 by the founding of the Rand Afrikaans University

in JohBannesburg, Cou’?
&Y

N“”

In total, therefore, ten residential universities and ane
correspondence universiég had‘deuelnped in the process
Qeacribed above. These universities, although autonomous
ff;étitutians, receive substantial financial support form

)

i the guuernment'-l and for administrative purposes fall ‘under

‘. the Minister of National Education.

These uhiversities were primarily intenaed for the use of
white students. The demand for university places by stu-
dents from other race groups was initially accommodated by
the sp~called 'open'! universities and by the establishment
in 1916 of the South African Native College, which later
became known as the University College of Fort Hare.

The 'open' universities were the Universities of Cape Town
end Witwatersrand, neither of which used racial criteria

when admitting students to academic activities. In prac-—
tice, however, segregaticn often occurred in matters relating
to boarding, social and recreetional facilities. The Uni-
versity ot Natal, which also admitted non-white students,
gpplied segregation in academic activities by repeating
lectures for non-white students and from 1950 housed a
non~white medical schoaol.

The University GCollege of Fort Hare, which had grown out of

Vide Chapter 9.
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'a miegsionary institution, was in principle an open insti-
tution, but in practice was attended exclusively by non-
white students. Although these students sat the examina-
tions of the University of Scuth Africa, the College was not
a constituent part of that university, as were the other
cblleges mentioned above. At the time that the last of

the University of South Africa's constituent colleges
achieved autonomy in 1951, the University College of Fort
Hare became affiliated to Rhodes University. |

-During the 19508 when the growing demand for university
places by non-white students became apparent, the question
of how facilities for those students should be provided came
to the fore. In accordance with the palitical conceptions
of the government a system nF'saparating universities along
gthnic lines was proposed. Despite considerable opposition,
notably from the open universities, a bill to that effect

was introduced to Parliament and after having been referred
to a Select Committee was passed in 1959 as The Extension

of University Education Act, (No. 45 of 1959).

In the same year the'respunsibility for the University Col-
lege of Fort Hare was transferred by statute to the Minister
of Bantu Education, as he was then called. The facilities
were designated for use by the Xhosa ethnic graoup. To
camplete the provision of ethnicelly arientated universities,
four more institutions were established between 1960 and 1961.
These were the University College of the North for the Sotho
people; the University College of Zululand for the Zulu

- people; the University College for Indians; and the Uni-
versity College of the liestern Cape, which was intended for

Coloured students.

The academic functions of these new univaraity colleges were
initially controlled by the University of Socuth Africa in
much the same way as that university had nurtured the older
South African universities to adulthood. After less than
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a decade it was considered that this guardianship, provided
by the University of South Africa, could be ended. There-
fore, during 1969 several university acts were passed by
parliament to confer university status on these non-white
institutions. This was done with retention of the origi-
nal names of the institutions, with the exception of the
University College for Indians,which became the University
of Durban-Westville. The various acts conferring univer-
gity status on %these institutions came into operation during
1970 and 1971.

Besides creating the new ethnically orientated universities,
the Extension of Uﬁiyersity Education Act introduced =
measure of state control over university admissions. The
Act requires students who wish to register at a university,
other than that designated for the ethnic group to which

they belong, to acquire ministerial permission in the form

of permits, which are as 8 rule granted'uhen an intended
course of study is not offered by the university of a parti-
cular ethric group. Initially only the fTormerly open
universities were prepared to admit such students, however

in recent years almost all the white universities have begun
admitting mon-white students. This trend is particularly
marked in the case of post—graduate courses.  The University
of South Africa, which by falling under the jurisdiction of
the Minister of National Education is classified as a white
university, has for many years included a coneiderable per-

centage of non-white students amongst its enrolments.

For administrative and financiel purpaoses the various non-
white universities fall under the government ministries
respnnﬁible for the affairs of their particular ethnic
gQroup. As guch they could be regarded as state universi-
ties, their staff appointments being subject to ministerial
approval and their financial affairs conducted on a budge-
tary basis within the relevant state departments. Although
the likelihood exists of greater autonomy being granted to

1) Vide Chapter 9.




1)

13

‘these institutions in the future, their position is in

contrast to that of the white universities, which although
largely dependent upon the state for finamcial support,

are essentially autonomous.

The autonaomy of the white universities is enhanced by the
financial suppart, received by these universities from the
state, being allocated with the 8id of a subsidy formula
rather than by an administrative process. In addition,
the vice-chancellors or principels of these universities
form the Committee of University Principals which, besides
fostering mutual understanding between these universities,
is able to make representations to the authorities on be-~

half of this section of the university community.

The dichotomy that results from the subdivision of the
South African universities into white and non-white sectors
has important implications for the financial planning aof
higher education in South Africa. However, because the
primary objective of this dissertation is to investigate
the application of formula fimnancing to universities, con-
sideration of_ the consequences of the dichotomy, mentiaoned

above, is postponed to Chapter 9.

In recent years additional university campuses have been

1)

established for non-white students. The University of
Fort Hare hags founded two branches, one of which has sub-
sequently become the University of Transkei, the other
being at Zwelitsha; the University of Zululand has a
branch at Umlazi; and the University of the North offers
pert-time coufses at Sibasa in Venda as well as having a
branch at Witsieshoek in (Quagua. In 1978 the Medical
University of South Africa (Medunsa), founded for training

black students in a wide spectrum of medical sciences,

Department of Education and Training: Annual Reporis,
Pretoris, Government Printer, RP 101/ 1979, RP 103/1280,
RP 72/1981.
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began admitting its first students. In addition a
university has been founded in the now independent state
of Bophuthatswana and & new decentralized university,
named Vista, which has been designed to accommodate the
needs of urban black students, will enrol its first stu-
dents in 1983. With the exception of those universities
which now fall in independent states, these universities
are administered by the Department of Education andrﬁmmw
Training;””Mm - e e

[ e
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CHAPTER 2

RELEVANT ECONOMIC ASPECTS OF EDUCATION

Introduction

The way economists have come toc analyse resource alloca-
tion is deceptively simple when highly formalized under
certain assumptions. National welfare is taken to be
maximized subject to the constraints of the production:
possibilities of the economy. The maximization proce-
dure chosen, whether it be marginal analysis, la Grange
multipliers or linear progremming, yields the necessary
conditions for achieving the best results under the cir-
cumstances. . And when resources are allocated in com-—
pliance with those cunditinns,they are said to be optimal-
ly allocated. The appendix to this chapter specifies a
formalized version of a model commonly used in economics
for this purpose. It concludes that a group of equéli—
ties between certain marginal rates in the eceonomy may be
interpreted as 'rules' for optimal resource allocation.
The compiicatinns, of course, only come to light once the
more stringent assumptions have been relaxed to give a
model that more closely approximates reality,as for instance
happens, if education is introduced as one of the 'goods' in
the system; in which case one is faced with many of the
difficultiéé that shackle the elegance of the results.
Nevertheless, it 1s clear that educational planners must

in same sense seek such anm optimum, 88 will be discussed

below in Section 2.5 after several relevant aspects of edu-

cation have been considered.

The Public Good Properties of Education

Education is often considered to be é 'public gocod'. In
the pure case of a public good the 'exclusion principle!
does not hold, meaning that the consumption of that good
ig apen to all who wish to avail themselves of the cppor-

tunities.1) Furthermore, the enjoyment of the benefits

Consider, for example, the services of a lighthouse or
the provisior of national defence.
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of & pure public good by, =say, person A, does not pfeclude
the enjoyment of the same henefits by person B, andso forth,
These gqualities provide the rationale for state finmancing,
because in the 8bsence of provision by the state the good
will,in all probability,not be produced at all. Theoreti-
cally,it can he demonstrated that optimal provision for a
public good is made,when production is set so that the sum-
mation (over all persons) of the ratios of each person’s
marginal utility from that public good, to his marginal uti-
lity from some private good,equels the corresponding ratio
of marginal costs in prnductinn.q) The practical praoblem
of getting consumers to reveal their preferences for the

public good, however, remains,

Now, despite the traditional nategorizatidn of edu&ation a§

a good with public good properties, it is clear that exclu-
sion of consumers may indeed be applied. A seat in a lecture
hall occupied by one student cennot simulteneously be occupied
by snmécne else. Educatinﬁ cannot,therefore,be an example

of a pure public good. A plausible explanation of why it

has come generallv'tc be regarded as such, is that education
generates strong 'e%ternalities', that is, inmcidental, un-
priced advantages or disadvantages to third parties, in that
the benefits of education acorue not only to the immediate
ﬁersun being educated,but permeate society at large. Which
is to say that when person A 'consumes' a certain guantity
of education, he benefits therefrom,but that simultaneously
persons B and C gain from the fact of A's consumption;
and what is more they cannoct, reasonably, be excluded from
those gains. In this sense, therefore, it is evident that
public goods may be fegarded as forming & special case of

the broader category of éxternalities,and that the distin-
guishing feature is that with the consumption of pure public

goods,all the benefits thereof are still available to other

Samuelson, P. : 'The Pure Theory of Public Expenditure’,
Review of Economics and Statistics, Vol. XXXVI, no. &4,

Nov. 1954, pp. 387-389.
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consumers, whereas in the case of goods seid to exhibit

Externalitiea,unlv some of those benefits accrue to athers.

The fact that benefits are dispersed through the economy

in this way,complicates the optimization process. In a
free market economy it implies that the private henefits aof
the individual maximizer will be less than the total benefits
and,as it is the former that he will equate to marginal
costs, the consumption of education could be suboptimal.
Ynfortunately, the consegquences of such an eventuality for
the 'rules' formulated fer optimality in the appendix to
this chapter, are dire. The mechanics of the optimization
procegs remain, but the presence of an additional constraint
negates the elegance of the results. Indeed, no general
conclusion can be predicted other than that the 'second
best' solution will in all likelihood be totally different

from the initial une.l)

From an analytical point of view the public good properties
of say, education,may be likened to the phenomenon of joint
production, although the latter term will reappear in the
analysis below in a slightly varied guise. However, be-
cause joint production defines a process where the produc-
tion of one commodity implies the simultaneous production

of some second commodity, an affinity between the concepts
gexists. Let the préductinn of educetion be regarded as

the first good and the resulting externalities as the second
good of the joint production prccesé, in which case the

gimilarities become self-evident.

At this juncture it becomes necessary to specify the exter-
nalities that are relevant in education,so that some estimate
of their importance,relative to private benefits,can hbe

attempted. Various categories have been distinguished in

Lipsey, R.G. and Lancaster, K. : 'The General Theory of the
Second Best', in Farrell, M.3. (Ed.) : Readings in Welfare

Economics, Laondon, MacMillan, 1973.
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the literature. These include the pecuniary advantages
to those whao are not the direct beneficlaries of the educa-

“tion, including subsegquent generaticns who benefit from

current educational expenditure; the provision of a suitable
environment for the development of intellectual potential;
the provision of occupational flexibility in the labour
Fnrca;and,-df‘particular interest to higher education, the
créatiun of favourable conditions for research. Now, in
practice it is extremely difficult to measure these possible
side~effects.. In addition,care must be exercised not to
include under the heading of externalities effects that are
in fact attributable to other economic forces. For example,

expenditure on education may, ceteris paribus, induce a nar-

rowing of pay differentials because of shifts in the supply

of skilled and unskilled workers. These Ecuncmiclfnrces

‘are undoubtedly to the advantage of some and to the disadvan-

tage of others, but do not, however, give rise to market
failure and do not therefore warrant inclusion in the category

under discussion.

Rgain, it is not unusual to find & group of mon-econcmic
factors atiributable to education, which are assumed to have
positive effects, included on the list of externalities. For
example ,it is often stated that educetion contributes to so-
cially responsible behaviour, helpé to foster lawfulness,
political maturity, a sense of national pride and that it
adds to the intellectual and cultural well-being of the com-
munity. Important though these may be, their non-economic

nature should disqualify their being included.Z)

Ef. Blaug, M.:An Introduction to the Economics of Education,
Middlesex, Penguin Books Ltd., 1970, p. 108.

Ibid. However, Friedman believes that the creation of a commaon
set of values provides the prime justification for public sup-
port for educaticon. Friedman, M.: 'The Role of Goverrnment in
Education' in Solo,R.A.(Ed.): .Economics and the Public Inte-
rest,New Brunswick N.J. Rutgers University Press, 1955. GCom-
pare also Bolton, R.E.: 'The Economics and Public Financing

of Higher Education' in the Report of the Joint Economic Cam-
mittee, Congress of the US: The Ecpnomics and Fipnancing of
Higher Education in the United States, Washington, OC, US
Lovernment Hrinting Office, T1969.
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In conclusion it appears that the a:hieuément of unanimity
on what should be included under the externality heading,is
unlikely. In addition,the unquantifiable nature of the
problem remains, which explains why no research has yet
been able to assess categorically. what the relative magni-
tudes of private to social benefits are. In the case of

higher education at university level ,the uncertainties are
partially alleviated and the scales tipped in favour of
social benefits by the undeniable importance of research,
which for analytical purposes may be regarded as a joint
product of teaching. The results of research are generally
truly public in that thelr use by one scademic does not

inhibit their simultaneovus use by any nther person.

Despite these difficulties,the public good properties cof

‘education, broadly defined to include externalities ,are often

used as justification for state involvement in the provision
of education. And becsuse the exclusion principle i1s not
applicahble it has been argued thet education falles into a

group of 'merit’ gouds;1)

which is to say thet because their
cunsumptiuﬁnis deemed beneficial to society and because the
individual caonsumer is unlikely to perceive the total social
value thereof, he should be persuaded (by the state) to
consume more than he perhaps otherwise would have done. It
does not follow, however, that state involvement requires
state provision,as educational requirements may be provided
by private schools with minimum standards enforced via the
1egislature.2) Where full financial provision is made by
the state,its justification must usually be sought in other
guarters: equal opportunities irrespective of émzial class
and equitable income distribution, for example, are two thati
come to mind. A related problem that justifies state inter-
vention may be market failure in the financing of investment

in educatinn,because of the risk element involved. For

Musgrave, R.: The Theory of Public Finance, New York, Mc-
Graw-Hill, 1959, pp. 13-14.

Friedman, M.: 0Op. Cit. advocates this procedure.
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example, a gifted child from a pudr home may experience dif-

ficulty in borrowing funds to enable him to pursue his

education. This is analysed below in Section &4.1.

Education as Consumption and Investment

“Up to this puint education has been referred to as 'con-

gumption' slthough no justification has been advanced for
doing s0. This practice corresponds with the conventional
national accounts definitions of copsumption and investment,
whereby purchases by households (with the exception of
housing) are classified as the former. Because education

is generally acguired by persons in their private capazacities,
it is justifiasbly defined as consumption in terms of these

definitions. -

Neveftheless, consideration of the true nature of educatiaon
reveals a second attribute of equal or possibly greater
economic importance thanm the first. The educational pgro-
cess undeniably adds the vital element of knowledge to
gaociety's stockpile of productive assets that generate con-
sumabhle goods in the future, whether those assets be material
as say, a machine, or immaterial; as for example a technique.
The process of addition to the sum of these assets may be
defined as investment, in which case education is clearily
clagsifiable as such. In addition, educational 'capital',
ar 'human capital' as it has come to be called, is subject

to similar forces of obsclescence and attrition as are other

capital goods,.

The capital nature of investment in education is well demon-
strated by an analysis of the age-earnings pfnfiles of edu-
cated persons. These show that the average earnings of a
caohprt of persuns,with a speuified level of Education,qui:kly
rise with the passage of time above those of contemporary
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cohorts having less education.: Present consumption is
forgone (and costs incurred) soc that the level of future
consumption may be higher. And these higher levels may
best, although inaccurately, be indicated by the higher
incomes generated. Undoubtedly education is not the only
contributor toe higher earnings, 28 indeed a host of facturs
such as intellipgence, home circumstances, parental atti-
fudes, educational attainments, social class, the posses-
sion of scarce talents, market imperfecticons and discrimi-
nation,all play & role. Some have gone as far as to assert
that ,because of the preponderance of these 'non-economic!
factors,the educational structure 1s nothing more than an
elaborate screening device that selects the naturally able,

whilst eliminating the less cumpetent.1)

Nevertheless,
despite the weight of these arguments,the available evidence
confirms that, whatever the relative merits of other factors,
formal education remains on average the key to unlocking

them in the generation of earnings.Z)

LA

The Rate of Return on Education

If education is viewed as an investment in a non-tangible

For a formal statement, see: Arrow, K.J.: 'Higher Education

a8 a Filter', in Lumsden, K.G., (Ed.), Efficiency in Univer-

gities, (The La Paz Papers, Amasterdam, Elsevier Scientific

Publishing Co., 1974. Also: Layard, R.R.G. and Psacharopou-

los, G.: 'The Screening Hypothesis and the Returns to Edu-
cation', in Journal of Political Economy, VYol.82, Oct., 1974,
o .985, These authors show that three hasic predictions in
the spirit of the hypothesis are not in fact borne out. An
empirical test by Tawbman, P.J. and Wales, T.J. lends some
support to the hypothesis, on the other hand; 'Higher Educa-
tion, Mental Ability and Screening', Journal of Political
Economy, VYpl. 81, Jan-Feb, 1975. Also Taubman, P. and
Wales, T.: Higher Education and Earnings. College as_ an
Investment and Screening Device, New, York, McGraw-Hill Book

Co., 1974,

¢f. Becker, G.5.: Human Capital. A Theoretical and Empirical
Aralysis, With Special Referemce to Educa2tion, New York,

Columhia University Press, 1964, p. 83 and Blaug,M.: Op. Cit.,
p. 39; also Sadie, J.L.: Labour Demand and Supply, Stellen-
bosch, Kosmos Publishers, 1980, Chapter 9.
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-capitel gnod,the question of a return on that investment

arises. The calculation of costs is, therefore, required.

The costs of education are customarily divided into direct
and indirect components. Thg former includes the out-pof-
pocket expenses which the student incurs by paying primarily
for his books and tuition, the latter results fram the in-
come forgone by the student by his not working in the time
uged for his education. The social costs of educatiocn -
those to society as a whole - may he analysed along similar
lines. In addition to the costs incurred by the student,
spociety must bear the costs of facilities provided by the
state, which in many instances is the major portion of all
direct costs. The indirect costs to éuciety, that is,
that portion by which the national product is less thaen it
would otherwise have been, will ndrmally correspond to the

1)

totel of incomes forgone by students.

The principle for the inclusion of indirect costs is that

in any situation the choice between alternatives should be
made on the basis of opportunity costs,i.e. the forfeited
benefits of the next best possibility. At the initial stages
of the debate, however, arguments were advanced for the ex-
clusion of indirect costs aon the grounds that young people

are often barred from the labour market by legislation, that
uff—setting benefits are also present, and that in the event
of all students entering the labour market, many would not

2)

find employment. It is submitted (and now generally agreed

Committee on Higher Education : Repori, (The Robbins Repart),
London, H.M. Stationery O0ffice, Vol. &4, Cmnd. 2154, 1963,
concluded that in Britain forgone incomes equalled about 42%
of the total costs of higher education and,  becsuse of
grants, almost the total of private costs.

Vaizey J.: The Economics of Education, Landon, Faber 8 Faber,
1962, p. 42-43. Vide 0'Donoghue, M.: Ecaongmic Dimensions in
Education, Dublin, Gill & MacMillan Ltd., 1971 for a lucid
discussiaon. Also Bowman, M.J.: 'The Costing of Human Resource
Development!, in Robinsen, £€.A.G. and Vaizey, J.E. (Ed.)

Econpmics of Edupetion, taondon, MacMillan, 1964.
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upon), that arguments for inclusion or exclusion apply with
equal force to direct and indirect costs as well as to their
accompanying benefits; that legel constraints upon the indi-
vidual are variables for society and that education must
therefore always entail social opportunity costs; that
student time, although generally unpriced, is a costly input
in the educational system; that the only proxy available

ge @ measure is the earnings of peers who have renaounced
further education; and that what ig to be measured is the

costs of using resources,not of letting them lie idle through

unemployment.

Once the difficulties of deciding upaon which costs are to

be included have been overcome, they must be compared to

the stream of increased earnings attributable to that edu-
cation. The‘tEchnical process of discounting future sarn-
ings so that they become comparable with present costs is
conceptually simple. In general, if the sum of the dis-
counted stream minus costs is s2t equal te zero, the result-
ing equation reveals the rate of return on the investment

in education. This calculated rate is then compered to the
return on other forms of investment to determine the rela-
tive profitability of educatiun.1) Alternatively,a rate

of interest that is considered to reflect correctly the
'social time preference rate' of the-community,méy_be em--
ployed to discount the income stream,and the amount by which
this sum exceeds costs is celled the net return on the invest-
ment. If the operation is performed upon marginal units
and the net marginal return is positive,an expansion of the

project will prove profitasble (but not necessarily the most

A comprehensive study has been done by Psacharcpoulos, G.:
Returns tg Education, An Initernational Comparison, Amsterdam,

Elsevier Scientific Publishing Co., 1973. A study based on
South African data has been done by Joubert, R.J.0.: Erkele
Ekonomiese Aspekte van Suid-Afrikaanse Onderwys—investering:

'n Verdienstefunksiebenadering, RAU Unpublished Thesis,

1976; also his 'Verdienstefunksies in die Onderwys', South
African Sournal of Ecaonomics, Dec. 1978, p. 371.
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profitable). Also, when the net present.value of the mar-
ginal unit is zero,the allocaticn of resources to that pro-
ject is 'optimal’, as is demonstrated below in the appendix,
j.e. unless additional constraints (such as insufficient

resaurces to cover sll projects) are present.

The possibility exists that these two procedures may not
sanction the same projects. For example, the choice of an
interest rate is critical to the results of the second tech-
niqﬁe,as the present value varies inversely with the interest
rate chosen. Also ,if the undiscounted net returns at any
point of the age earnings profile become less than zero at
more than one point the first method may become indetermi-
nate.1) Fortunately ,the likelihood of this happening in
education is very remote, at least in the kind of &dggregated
analysis usually employed. A whole cohort would have to
return for additional schooling simultanepnusly for the un-—

discounted net returns %o bhecome negative for a second time.

The Demand for Education

Education is demanded by private persons because 1t has
'utility' both as a consumer good and as a capital good.
The rate of return indicates the utility of the latter and
is obviously influenced by the price payable for the educa-
tian. Other important factors upon which the amount of
education demanded depends,are the income of the person and

his tastes for education relative to other goods.

Economic theory has come to refer to a demand schedule as

the normally negative relationship that exists between prices

and quantities under the condition of all other factors being

held constant. When these concepts are applied to education,

'hauever, one is confronted with the difficulty of not having

Mishan, E.J.: Cost-8enefit Analysis, Londeon, George, Allen
& Unwin Ltd., 1971, p. 231.
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unambiguous definitions. Educational output is currently
not directly measurable. It is not clear how cutputs are
related to inputs or even how outputs are to bhe quantified.q)
If for example the number of graduates is teken as indica-
tion, should differentiations be made between subjects ar
institutiaons? And if a student fails to take his degree
after spending time a8t a university, is he to be regarded
as part of the output of that university? The current
DTaEtiEEZ) of measuring the production of educaticn by the
sum of money spent on it, is at best a poar appraximatian
that makes statistical analysis extremely hazardous. This
prncédure amopunts to measuring the output in terms of inputs
without reference to the production function, efficiency, or
scale economies, It alsc has the result that an increase
in lecturers' salaries automatically innreéses the amount

of education being produced, in value terms, despite the
fact that the same number of students may be in attendance.
And if prices are relested to costs, this increased value of
putput could result in prices being raised, which seemingly
would give an 'abnormal' demand curve for educatiaon. For
example, if a rise in lecturers' salaries is passed on to
students in the form of higher fees, the price cof educatian
rises. However, in terms of the output measure just dis-
cussed, increésing costs are seen as higher output; and the
cambination of & higher price and a'greater gquantity' of

education used may appear as an abnormal demand curve.

Nevertheless, by postponing these considerations and by
momentarily allowing the amount of education demanded simply

A discussion of the production fumction is to be found in
Chapter 3. Numerous proxies for output have been proposed
e.g. the total number of students, the number of school days
per year, total costs, number of student-hours taught. Ef.
Machlup, F.: Education and Ecocnomic Growth, Lincoln, USA
University of Nebraska Press, 1970, p. 64, Bt.sEQ.

i.e. in the national accounts. Cf. Sheenan, J.: The Econo-
mics of fducation, London, George, Allen 8 Unuwin, (no date),

p. 12.
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to be indicated by the number of student places required,
some elements of a normal demand curve may be discerned.
(of cndrse, students and their time are yet another input
rather than an output.) A priori reasoning suggests the
postulate that, other things being egual, a fall in tultion
fees is likely to be followed by a&n increase in the number
of applications for the available places, simply because
the private returns to education are increased thereby.

The exact nature of the relationship could be described bg
the price elasticity of the demand for education. This
élasti;itv would in turn be influenced by, amongst others,
the absolute and relative prices before and after the change,
the family circumstances af the students, their income and
the availability of credit facilities and the measure in

which education is viewed as '@ necessity gr luxury.

The second mejor determinant of the demand for education is
1ncuﬁe. If prices are held constant and incomes allowed
to ingrease it ig pnstulated'that the demand for education
will increase. Whether that increese will be more or less
than proportional to the change in income is indicated by

the income elasticity of the demand for education.

Estimates of both price and income elasticities are subject
to practical complications unless several simplifying assump-
tions are included. Cross—-sectional analyses must assume
that the students being researched are equai in all respects
save the one under review,whereas time series methods assume
that the tastes for education of the persons being studied
remain constant over the period. Boith procedures assume
that the guality of the educationel service is constant
either as between institutions aor over time. Despite these
difficulties estimates of the magnitudes involved have been
attempted. One such study,undertaken under the auspices

of the OECD, attempted the calculation of income elastici-

ties from cross—-sectional data from more than one hundred
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countries.1) The results indicate that the income elas-
ticity is greater than one, implying that as persons become

richer a greater than proportional increase in the education

‘demanded may be expected.

Thirdly, testes, i.e. how education enters the utility
functions of persons, pley an important role in determining
demand. Although many variables, which may all to some
extent be interrelated, may be involved, research by, amaongst
others, the Robbins Committee in Britain has emphasized the
gtrang correlation between the educational attainments of

pareﬁts and those of their fospring.Z)

Parents having less education tend to be of the louer'classes
and to avoid a perpetuation of this status it is often strong-
ly argued that education in these cases warrants treatment

as a merit good. On the other hand children born of weal-
thy middle class parentage tend to place undue emphasis an
education as & consumer good, especially in those countries
where (higher) education is supplied at relatively low costs
to the user and student admissions are not restricted.

Economic Growth and the Optimal Amgunt of Education

Economic Growth

Economic growth is measured by changes in the national income,
which in itself is the sum of individual earnings. Therefore,
the fact that education helps to raise individual earnings
implies that it fosters economic growth; that is, if the
higher earnings of the educated are not simply the result

of a redistribution of income fraom the uneducated to the

Blot, D. and Debeauvais, M.: ‘'Educational Expenditure in
Developing Areas', in Financing Education for Ecaonomic Growth,
Paris, OECD, 1966. Vide sSection 4.3.2 with respect to
universities.

The Robbins Report: 0Op.Cit., paragraphs 137-143.
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educated or of &n inflationary spiral! caused by higher

incomes unmatched by an ability to produce mare in rezal

1)

terms.

Various attempts have been made to quantify the contribu-
tign of education to growth, of which the most notable are

2)

those by Denison., Denison's technique entails the impli-

git estimation of an aggregate production function of the
Cobb-Douglas type for the uhule'ecmnomy i.e. Q = AL® Hb,
where QHQ physical quantity produced, L = labour, K = capital
and A,a and b are parameters. Denison's estimetes in his
first study showed that a considerable percentage of economic
growth in the UBA over the years 1925 to 1957 was attri-
butable to investment in education. In his later work,
however, his results were less conclusive in explaining

differences in growth rates between countries.

Inferesting though these studies are, thelr results cannot

be evaluated without scrutiny of the assumptions upon which
they are based. And. the latter are of such a nature as to
have evoked more than scepticism in some commentators. There-
fore, although the results may well indicate the magnitudes
involved, they must be handled with caution. The simple
elegance of the Cobb-Douglas function has had much appeal

for economists, despite the improbability of one equation
being able to summarize in a meaningful way the productive

activities of a whole economy. The functinn is linearly

Blaug, M.: Op.Git., p. 61.

Denison, E.F.: The Sources of Economic Growth in the United
States and the Alternatives bhefore Us, New York, Commitiee

for Econaomic Develapment, 1962; Why Growth Rates Differ,
Postwar Experience in Nine Western Countries, Washington, DC,

The Bropokings Institution, 1967. There is an in depth dis-
cussion of Denison's approach in the OECD publication:
The Residual factor and Ecanomic Growth, Paris, OECD, 1965,

to which many authoritative authors contributed. Surveys
are to be found in Blaug, M.: Op. Cit., pp. 89-100, and
0'Donaghre, M.: Op. Cit., pp.108-117.
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'hnmugenenus of the first degree,which ensures the constant
returns to scale necessary for neo-clasgsical distribution
theory, and in the absence of which the sum of marginal
productivity payments do not exhaust the national income,
However K the marginal productivity theory itself cannot go
unquestioned, nor cen its assumptions of a8 perfectly com-
petitive economy, factor suhstitution, the absence of market
failure and profit maximization. Casual empiricism is
enough to refute many of these and, consequently, Denison's

results have been strongly challenged.q)

The conclusion
must therefore be that economics is not as yét capable of
calculating exactly what the contribution of education to
growth has beén, although general agreement exists that it
has been significant. Not unsurprisingly, it has also
nat been able to determine what the optimal investment in

educetion for the nation should be.

A closely related guestion is that of the correlation between
the educational effort of a particular cduntry and that
country's level of economic development. Numerous studies
have attempted to establish this relationship, using as
variables the Gross National Product, per caepita calorie
consumptiaon per day and the total per capita consumption of

2)

energy, amongst others. Significaht correlations were

foupd in most cases to indicate thet education is an impor-
tant element of development. One study in particular found
that technically orientated education was the predominant

catalyst in the initial stages of development, whereas

GeECD The Residual Factor and Economic Growith: Dp.Git.,
passim.
For example, Bennett, W.5.: ‘'Educational Change and Ecanomic

Development' in Eckstein, M.A. and Nosh, H.Jd.: Scientific
Investigations in Cemparative Education, London, MacMillan,
1969, p. 168, et _seg. Harkison, fF. and Myers, C.A.:
'Quantitative Indicators of Human Resource Development', in
Gezi, K.I.: Education in Comparative and Internatignal
Perspectives, New York, Holt, Rineharti and Winston, 1971,
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academically inclined curriculs are more germane to the
advanced'cnuntries.n) The existence of correlation does
not, however, establish causation. It may be that,
rather than education causing development, developed and

therefore richer nations can afford more education. In

"addition casusal sequences are likely to differ from country

2)

to country.

The Manpower Approach

Educaticnal planners are most interested in being able to
estimate the optimal amount of education and,consequently,
means héve been devised to approximate it.  The Firsf of
these is the manpower approach, the basis of which is an
estimate of the labour needs of society at some future date.3)
The present manpower structure 1s extrapolated using the
desired rate of growth of the national product toc arrive at
an estimate of numbers that will be required in the various
job categories in the future. Then by inspecting these
categories the required educational attainments are speci?
fied for the satisfactory fulfilment of theat type of work,.
Finally,the educational requirements are translated into a
demand for education and educational facilities. The demand
for education is seen, therefore, as a derived demand which

depends uvpon the manpower needs of socisty.

Attractive though this scheme may be, it does rest upon

Bennett, W.S.: Opn.Cit.

Cf. Garms, W.T.: 'The Correlates of Educational Effort' in
Eckstein, M.A. and Noah, H.J.: Op.Cit., pp. 410-428; also
International Association for the Evaluation of Educational
Achievement (IEA): The National Case Study: An Empirical
Comparative Study of Twenty~-One tducational Systems, New York
John Wiley and Sons, 1976, passim.

Cf. Bartholomew, D.J.: Manpower Planning, Middlesex, Penguin
Books, 1976; also Parnes, H.S.: Forecasting Educational Needs
for Economic and Social Development, OECD 1962, of which

pp. 7-22 are reprinted in Baxter C., O'Leary, P.J. and
Westoby, A.: Economics and Education Policy: A Reader,
London, Longman in Association with the Open University Press,
1977, pp. 114-117.
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certain significant assumptions. Firstly, the extrapolation
requires one to assume that the present use of manpower is

in some sense optimal, for if not its projection into the
future would only perpetuate errors. Thiskassumptinn

covers both the current provision of manpower and the effi-
ciency of its utilization. The second assumption is that
the costs of providing the trained persannel are less than
the benefits that will flow from it. In this way the absence
of any form of pricing is overcome. The assumption is not,
however, strong enouaoh to ensure that the educaticnal pro-
jects,actually undertaken on the basis of the forecasts,are
more prafitable than other investment projects would have
been. Thirdiy, it must be presumed that job claessifications
can be made accurately. Fuurthly, manpower models generally
assume that the economy's input-output relationships are
subject to 'fixed technical coefficients’ in the use of man-
power, That is, that no or at least minimal substitution
can occocur between the various job categories. Someone
trained as an engineer is thereby assumed not to be available
as a manager, for example, or for that métter for any octher
job other tham that of an engineer. If this last assumption
is made, then it is one that is often likely to he violated in
practice. Therefore, attempts have been made to design
manpower models that make provieien for the substitution

of workers trained in one field for those in some other field
by calculating rates of exit from and entry to the various
categories for specific cohorts of workers. Thege are then
generalized in the total calculations to arrive at the final
estimates. However, when the assumpfinn of no substituta-
bility is made, as often is the case, it contradicts a
primary premise of most neoclassical economic models, that
rely upan a high measure of factor substitutability,and

could rather be said to have a greater affinity to the
Loentief type of input-output theory. It is true that this

issue has given rise to considerable debate in which eminent
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1)
However, the substitutability of education is clearly on a
different, albeit related terrain. Psacharopoulos has
estimated the elasticities of substitution for different
kinds of educated labour between pairs of labour grnups.z)
His results indicate that there are substantial possibili-
ties for substitution, as evidenced by an elasticity of
suhstitution equal to 2,2 between the higher and secondary
educational categories, an elasticity equal to 4,8 between
the secondary and primary categories and equal to 50 between

the primary and 'nmo education' categories.

An alternative, not unrelated approach, which estimates the
demand for university plades by students, was used by the
Robbins Committee in Britain.3) Firstly the sizes af the
relevant age cohorts were calculated as also the propar-
tion of éach that was likely to reach levels sufficient for
entry to universities. Thereafter én estimate was made

of the proportion of those likely to be eligible, that would
apply for admission to universities. Finally a decision
was taken as to the number of places to provide and the
appropriate length UF.study. When seen in conjunction
with the grant system in the UK, this procedure amounted
to giving particular emphasis to demand forces, whilst

establishing an elastic supply schedule at a low price level,

Although the manpower way of calculating future edﬁcatinnal
requiremants genérates a8 specific figure, there is, of course,
no guarantee of its accuracy. And indeed as has been said,

suboptimal or inefficient situétiuns may be projected forward.

Vide: Harcourt, G.C.: BSome Cambridoge Controversies in the

Theory of Capital, London, Cambridge University Press, 1972.

Psacharopoulos, G.: 0Op. Cit., p. 15 and Chapter 9.

The Robbins Report: 0Op. Cit., alsoc guoted in Baxter, C.,
O'Leary, P.J. and Westoby, A.: ODOp. Cit., pp. 2-19, espe-
cially p.9.
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" The Rate of Return Approach1)

An alternative way of approximating the optimal amount of
education required in an economy is presented by the rate
of return calculaticns that were discussed in Section 2.3.
Rates of return may be calculated and then,if education

of a specific type has & marginal rate of return that is
higher than that 6? other forms of investment, the need
for expansion in that field is called for. Unlyha other
hand, if the marginal rate of return is lower than that

generally pertaining in the economy, a contraction is needed,

In 8 market orientated economy the underlying mechaniam is
such that rates of return on different types of ihvestment
tend towards equality. If investment in a particular
field shows a relatively high return, resources will be
attracted to that area, the supply willl increase and there-
fore, unless the demand increases proportionally, the re-—
turns will be less. Similarly if low returns are being
earned, resouces will be diverted from that category of in-
vestment so that the supply decreases and the relative
scarcity results in an increase in the rate of return. In
a dynamic setting egquality will never be attained, however,
despite the presence of equalizing forces, It ig argued

that if rates of return on different categories of education

are calculated, educational planners simply need to stmulate
the market and to expand those categories of which the

Cf. Layard, R.: "Economic Theories of Educational Planning',
in Peston, M. and Corry, B.: Essays in Honour of Lord

Robbins, London, Weidenfeld and Nicholson, 1972, pp. 118-149;

and Blaug, M.: Op. Cit., Chapter 6.

It is important to remember that this rule applies to
marginal rates. Empirical =tudies based on the assumption
that marginal and average rates are egqual should, therefore,
be used with caution for policy purposes. 'Marginal’ is
usually taken as referring to one year of schooling. Ef.
Hu, T.W., Kaufman, J.J., Lee, M.L. and Stromsdorfer, E.W.:
'"Theory of Public Expenditures for Education', in Wykstra,
R.A.: Education and the Economics of Human Capital, London,
Collier-MacgMillan, 1971, pp. 89-104.

2)

returns are high and contract the areas showing low teturna.”
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The rate of return analysis clearly does not specify an op~
timum; 1t merely indicates in which direction the optimum
is to be sought. The great adventage of this approach is,
however, thet the planner is not asked to make projections
of supply and demand. That is in effect left to the in-
herent workings of the econaomic system. Nevertheless,

gerious difficulties are not to be avoided.

Firstly, there are the few conceptusl difficulties with the
idea of a rate uf;return that have been discussed above in
Section 2.4, However, of greater importance in practice
is the assumption of perfect markets, which allows one to
deduce that the calculated rate of return accurately shouws
what 1s beneficial for society. In reality many instiances
nf market failure exist tiiat cause social benefits and costs
to deviate from their private countErparts.q) The gues-
tion of externaslities and public goods has been analyzed
above in Section 2.1, but in addition, any personal taxa-
tion and transfer payments by the government will result

in differences between the private and soclal rates of
return. Again, any restrictions placed upon the iabpour
market, be it in the form of direct discrimination in em-
ployment and wages or impediments to mobility, will usually
cause wages to diverge from marginal products. Those
suppliers of labour who have monopolistic powers may be

earning economic rents on their scarce talents,which will

- add to the distartion. And discriminetion in schooling

and in the access to funds to finance schooling will com-
plete the disarray. Of course, educational planners are
required to make their decisions on the grounds of the
social rete of return, but on account of the complications
that have just been outlined, it could prove extraprdinarily
difficult to make all the necessary adjustments, despite the
pos=2ibility of calculating 2 shadow wage in principle.

Pigou, A.C.: The Economics of Welfare, London, MacMillan,
1978 (4th Edition), Part 11, Chapter IX, offers an exten-
sive analysis of these problems. <
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Marginal Cost Pricing

As is demonstrated in the appendix below, welfare econamic
theory can be used to show that, if the prices of all goods
are set equal to the marginel costs of their production

and cansumers and producers are thereafter reguired to
choose the cumhinatiuns they prefer, the welfare of the
community is maximized. The logic of this 'rule' is that,
if the price of & good exceeds the cost of producing the
last article consumed, society benefits from its production,
because the price indicates what @ consumer is prepared to
pay for that article and therefore indicates his evaluation
of the benefit received. Conversely, if marginal cost
exceeds marginal benefit, the last article should not have
been produced because the consumer's benefit is less than
the costs of the resources that society was required to
forfeit in its production. It follows that optimal pro-
duction is reached when price is equated to marginal cost,

that is, unless 'distortions' are introduced into the =system.

These theoreticel results can be turned to & practical end

in the following way. If one assumes a reasonably well

functioning market mechanism and sets the price of education
equal to its merginal costs, the market will see to its
efficient dietributinn.1) What is therefore requiréd af
the planner is that he should determine what the marginal
costs of the various educational 'packages' are and there-
after ensure that a sufficient supply of education is pro-
duced to satisfy the demand at that price. If demand
exceeds the supply, additicnal facilities ere called for

and an excess of supply over demand indibates that too many

resources are being deployed in education.

Unfortunately, of course, reality is not as simple as this

Daniére, A,: Higher Educatiaon in the American Ecgonomy,
New York, Random House, 1964, argues forcefully in support
of this thesis.
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‘model would suggest. ‘Most of the difficulties discussed
above, that complicate the other planning technigues, are

1) "Public good

equally relevant to marginal cost pricing.
gualities, research and market failure are of perticular
importance. It is argued above in Section 2.1 that the
presence of externalities would result in less education
being used than optimal for society, if decisions were

left entirely in the hands of private consumers. In the
case of marginal cost pricing the sclution is %o 'correct!
the price by subsidizing education to the extent that

these externalities exist. However, the problem of calcu-
iating the size of the subsidy is not easily overcome be-
cause the extent of the externalities concerned is open to
dispute. Nevertheless, it may be argued that i1f the error
occurs on the side af overproduction or underpricing of
educaetion, the 'harm! done is likely to be condoned by

society.

The second peculiar diffiéulty.uf applying'marginal cost
pricing to education concerns the role of research. In the
case of universities,where research entails considerable
expense, the price of the teaching output must clearly equal
the adjusted marginal cost of a university department minus
the equivalent costs attributable to research. The price
charged to students should not cover the costs of research,
the benefits of which accrue to society as a whole. But
Chapter 3 explains that, in facti, it is far from easy to

apportion costs in this way.

A third impediment requiring attention is that of the market
failure, which results from impoverished students being unable
~to raise loans for extended periods of study and the accom-
panying ineguity caused thereby. These are important, but,
it is suggested, can conceivably be overcome with a system

of scholarships and loans as is discussed in Chapter &.

See in.particular Graaff, J., de V.: Theoretical Welfare
- Economics, Cambridge, University Press, 1957, Chapter X.
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A fourth problem, of great importance in South Africa, is
thaf labour market restrictions influence the prices of
different cétegaries of labour, which means that students'
choices of dccupatiun are biased. Although this bias .
could theoretically be neutralized by 'corrective' pricing,

the size of the necessary corrections is virtually impos-

sible to guantify.

In conclusion,it is evident that marginal cost pricing as
g sclution to Educafiunal planning is beset by as many pro-
blems as are the other available methods. This was to be
expected,for, as demonstrated in the appendix, the rate of
return or cost-benefit approach to educatieonal planning is
founded upon exactly the same theoretical basis as is mar-
ginal cost pricing. Indeed, there is no easy solutior tc
the questions raised in the introduction %o this dissertatiaon.
However, marginal cost pricing holds several advantzages for
the South African university dilemma that,on balance, it is
submitted, tip the scales in its favour at this juncture.
Firstly and most importantly, the universities are tradi-
tionally autoncmous from state control and justly resent
direct interference in their internal affairs. Their
autonomy includes the right to admit as many students and
to whichever courses they see fit, although this right is
currently qualified by restrictions based upon racial dis-
tinctions. Both the manpower approach and the rate of
return approach could imply infringements upon this right
depending upon the methods of implementation used. State
action through the provisicen of subsidies has, however,
always been acceptable to the universities. Planning of

a8 discrete nature via the provision of subsidies is, there-
fore, likely to be accepted. And there is no reason why
the calculation of subsidies could not be made with refe-

rence tpo marginal costs.

In addition, radical bresks with tradition are best avolided
when unnecessary. The current subsidy formula is based
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upen the implied costs of universities, although the theore-

tical underpinnings do not appear to have been considered

1

reason why this could not be done. And if done, the formu-

in the formula's constructiaon. However, there is no

la would be based upon as sound a theoretical footing as
empirically possible without disrupting the procedure that
has grown pragmatically over spproximately bhalf a century.Z)
The procedure of basing the price of education upon its
marginal cost has deficiencies, but no more so than the
other pnssihle procedures.  If these are not Fnrguttén and
adjustments are made as far as possible to accommodate
them, it is submitted that the additional advantages gained
justify the use of marginal cost pricing as an important
point of departure for revision of the fimancing formula.
If further adjustments are made for the sake of equity,
income distributions or whatever, their expiicit incorpo-

ration is to be advocated.

Main Report of the Commission of Enquiry into Universities,

(The van Wyk de VUries Report), Pretoria, Government Printer
RP25/1974, Chapter IX, makes no reference to this point.

Cf. Lovw, J.B.Z.: QOwerheidsbeleid en ~Administrasie van
Universiteite in Suid-Afrika, D.Phil. thesis, University of

Pretoria, 1973.
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Appendix : Principles of Resource Allocation

A simplified economic model could be based on the follow-
ing assumptions. Assume & world consisting of two consu-
mers, each with ordinal preference functions, who consume

two products that are in turn produced by two factors of

. production. Both factors and products are homogeneous

and perfectly divisible; both preference and production
functions are of smootbh curvature and display what have, in
economic theory,come te be regarded as 'normal'! properties.
'Diminishing returns' prevail but there are constant returnes
to scale. In the meximization process the Pareto crite-
rign is employed to determine optimum positions: e position
is considered to be optimal if a participant can only be
advantaged via the redistributiaon of either prudubts or
factors to the detriment of one of the other parties.

If the production functions of the model are illusfrated
with isoproduct curves and a8 fixed guantity of factor inputs
is assumed, Fareto uptimél positions are reached when the
lsoproduct curves of the two producers are tangent. to one
another. This result follows because at such points it is
no longer possible to reallocate respurces to raise one
producer to a higher isoproduct curve without simultaneously
having to move the other producer to one of his lower curves.
Tangency implies equality of the marginal'rates of techni-
cal substitution in the two producing firms and may be re-

garded as the first 'rule' in the optimization process.

Similerly, it can be demonstrated that the Pareto optimal
allocation of goods between the two consumers is charscteri-
zed by tangency between the indifference curves of the two
participants, implying thereby eguality of their marginal

This subject is covered hy a wealth of material. See for
example: Graaff, J de V.: Op. Cit., and Little, I.M.D.:
A Critique of Welfare Economics, Oxford University Fress.

1957.
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rates of subjective substitution. ~ This gives a second
trule' for the efficient allocation of resources, although
efficiency is itself qualified by several_impnrtant tacit
assumptions. For example it is well known that the Pareto
criterion is biased in favour of the current disfributinn
of wealth in society, a factor that may be of considerable
importance. But possibly of greater significance is the
unstated @ssumption thet the individual knows his own in-
terest best, uhich,particularly in the case of education,
may be questioned on the grounds of myopia.

Besides the two conditions outlined above,a third 'rule!

is required for the necessary conditions for the 'correct'
allocation of resources tou be established. This additional
rule states that equality must prevail between the eguelized
marginal rates of subjective substitution and the marginal
rates of transformation in the economy. If this does not
hold, some factors of production may be reallocasted to the
production of that product that is valued relatively more
highly, thereby making it possible to increase one of the
consumers' welfare without that increase being at the ex-

pense of any other persan,

In summary then, overall Pareto-type efficiency is achieved
if eguality exists between the merginal rates of substitu-
tion in consumption, the marginal reates of technical sub-
gtitution in production and between the marginal rates of
substitution and transformation. These conditions hold in
general as between outputs, inputs, and cutputs and inputs
together. There is, however, nothing unigque about the
"efficient solution thus achieved, for sach initial distri-
bution of wealth between the various participants will result
in different, although equally Pareto efficient, configura-
tions. The choice of & 'unigue best' splution rests with
some omniscient being capable of discerning and applying a

social welfare funcition.
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An interesting corollary of the Paretoc conditions is that,

if consumers are free to maximize their own utilities and
producers their profits and the prices prevalent in the
economy hold for all without exception, the Pareto conditions
are automatipgally fulfilled. This follows because indivi-
duals equate their marginél rates of substitution to the
relevant ratioc of prices under a freely and perfectly com-
petitive system. Taking the logic one step further brings
additional insights: it can be deduced that, if prices are
set to equal marginal costs throughout the economy, the

Pareto conditions will again be satisfied.

Ag praoof consider the following example, in which P denotes
price, G denotes the product and F the only factor used in
its production. Delta, or a small difference in some mag-
nitude, is written as d. Equality between the ratio of
prices and the marginal rate of transformation appears ‘then
as PQ/PF = dfF/dG; which, as has heen noted, is the cendition
for Pareto optimality in perfect markets. Consequenliy

Pg = P, (dF/dB). That is to say, the price of the product
equals its marginel cost in terms of the factor of productinn.q)
Further manipulation leads easily to another standard result.
Allow for a temporal dimension in the example sbove, where

the subscripte 1 and 2 denote consecutive years. Invest-

ment in the mroduction factor in year 1 generates product G

in year 2, Now the marginal cost rule requires that
Pg = PF (dF/dG), but Pg and PF ocour in different years and
are therefore not comparable. Hecause of the accural of

interesﬁ, (r) over time

Pg1 = sz/ 1 + r. Rccordingly the rule states that

P92/1+r = Po, (dF/dB) and further manipulation gives

P _. dG _

.2 - PF1' df = 0O, The latter expression says that the
T+

Cf. Miilmard, R.: Public Expenditure Economics, London,
McGraw-Hill, 1971, p.38, et seq.
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‘present value of additional goods,produced in the future

by a project,minus the present value of the additional costs
incurred thereby, that is, the marginal net discnunted‘pre—
sent value,should be zero. Because of the assumption of
decreasing returns (and therefore increasing costs) ,it
implies that if the value of the left hand side is positive,
the project should be expanded by increasing investment.

The intuitive explanation is that the benefits of the pro-
ject must exceed costs.
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CHAPTER 3

THE UNIVERSITY AS A PRODUCING UNIT

3.1 Introduction

For some purposes universities, and for that matter any

educational institution, may be regarded as producing uﬂitsj)
Inputs are used ~ lecturers’ salaries, studenfs' time, buil-
dings,.etc. -~ and (after a period of time) output is produced
in the form of 'educated' youths. Degrees certify that the

final products are of a minimum standard.

The purpose of this chapter is to describe the relationships
that exist between inputs and outputs in universities. Such
a relationship is referred to as & production fumnction, and
may be presented as a curve or as an equation that describes
the maximum output technically obtainable from the given
inputs. Despite the physical nature of the relationship
described in this way, prices gre required to éggregate hoth
factors of production and finsl pruducts.Z)' Prices are
also required to equate what is technically feaesible with

what is economically desirable.

Production functions may in principle be specified far indi-

vidual producing units, for industries and for the economy

3)

as & whole. Knowledge of these relationships is of prime

1) - That is not to deny the other issued involved. S.E.Harris
aonce rem@&rked: "From the beginning it seemed best not to
have too many economists in this seminar,.... It is help-
ful to have non-economists around in meetings of this kind
to restrain the =conomists who might forget that though the
limitations of resources is very imporitant, educational
values are the major issues." '"Notes', Review of Economics

- and-Statistics (Supplement), XLII, August, 1960, p. 3.

2) Melck, A.P.: "A Npte gn the Use of 'Productivity' in Econo-
mica", Studies in Econemics and Econometrics, June 1979.

3) Gf. the Cobb-Douglas production function discussed above in
Section 2.6.1.
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importance to the planner, who with their aid will be able
ta determine the relationship of costs to outputs, the-
efficiency of input use, returns to scale, productivity and
other equally important properties of the process. The
difficulty lies, of course, in the specification of the
functions, which in the case of education is compounded by
science's inability to measure satisfactorily either the

inputs used or the outputs generated.q)

Measuring Inputs

In education, as in other service industries, it is often

not possible to measure either inpute or outputs in phyeical

units as is required by the production function concept and,

therefore, the use of various proxy measures becomes gbliga-

tory. In addition fﬁese'pruxies must be aggregated, unless

the specificetion of a2 very simple production function rela-

ting only ‘one of the inputs to Dutputs; the cthers being

held constant, is attempted. Accordingly, whatever measures

are used should alsoc be capable of expressing inputs in value

terms.

The first of the dinputs.in the university precess is that
provided by academic.staff - physical labour, ss indicated
by the hours worked,and combined knowledge and experience.
The latter ig, in contrast to the labour component, in the

2) VYarigug suggestlions have been

form of human capital.
made as to how staff inputs can best be measured. One of
these is that the time spent on each activity is a suitable
proxy, bubt this unfnrtunétely allows the deduction that he

who, for example, prepares & lecture in two hours has can-

For an example of the use of econometrics in the specifica-
of educational production functions, see: Verry, D. R

Davies, B., University Costs and Outputs, Amsterdam, Elsevier,
1976; also Garvin, 0.4, The Economics of University Behay-

igur, New York, Academic Press, 1930.

Because cf the institution of tenure the costs of academic
staff may be regarded as qguasl fixed costs.
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‘tributed more inputs to the process than he who has spent

only aone hour, This may clearly be an absurd conclusion,
implying that, besides the truly physical element of labour
present in hours worked, measurement of inputs by means aof
the time spent on different activities is poseible because
gll staff members have equal intellectual capabilities - an
assumption that is avoided by the use of the total academic
gtaff wage bill in celculating an aggregate input. Never-
thelegs, it is often resorted to once attempts are made to
apportion inputs and costs to particular categories of out-

puts.

The second procedure is that of using wages. The assumption
upon which it rests is that varietions in salaries accurate-
ly reflect the marginal éucial opportunity costs and the
value of marginal production = for each category of academic
labour. If a freely competitive market for academics exists,
the assumption will in all likelihood prove to be a reason-
able cne. But under conditions where across—the-board in-
stitutional setting of wages or where wage collusion amongst
univergsities creates 'monocpnlistic' forces, 1t will not be
reasonable to presume that wages measure anything exci§t _
It

may be afgued in addition that even in the case of competi-

'what is politically expedient at that moment to pay.

tive markets, academic wages probably reflect past accom-

Archibald, G.C.: '0On the Measurement of Inputs and Outputs
in Higher Education' in Lumsden, K.G.: Efficiency in Univer-

sities, Amsterdsm, Elsevier, 1974, p. 12Z4. Competitive wage

formation will, of course, result in wage differentiation.

As Blaug points out, though, in capitalist systems wage
differentials primarily reflect reletive scarcities and not
the inhgrent worth of different ecedemic disciplines, Blaug,M.
An Introduction to the Econemics of Education, Middlesex,

Penguin, 1970, p. 274, . Archibald argues that the mearket
plays an important role in determining the hourly wage rate,
even when wages are set institutionally, If the price for
commissioned research, consulting or pther extra-mural work
is high, relatively less time will be spent on university
work and consequently the wage caloulated per hour worked
will rise. Cp. Bit., p. 125.
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‘plishments more truly than present inputs. Despite these

shortcomings ,no superior proposal has as yet been advocated
and therefore the measure 1s often used. But to be of use
in research and planning, the measure must generate an
estimate of the value af academic time. This is made by
dividing the appropriate salary by the total number of hours.
However, for this to be interpreted as an hourly shadow

wage rate for = particular category, the strong assumption
that the marginal and average values are equal, is required.
Practical difficulty may also be experienced in deciding
whether summer vacation hours and extra incomes earned from
commissioned research sinould be included in the calculations.
Bear1) argues that summer hours,but not extra salaries,should
be included on the assumption that most faculty members would
have engaged in ressarch over this period, whether or not

they had received extra remuneration.

The second major input is that of student time, which becasuse

of its being unpriced, is all too easily overlooked. In

Section 2.4 mention has been made of the important opportunity

costs involved bhecause of forgome incomes. Measurement of
student time as an input should ideslly distinguish hetween
various uges af that time, for example, as between lectures,
tutorials and independent study. Again, however, the dif-
ficulties encountered mith'aggregatiun enforce the use of

income, that is income forgone, as a8 substitute for physical
MEBSUrES. For & university student the relevant magnitude
will be indicated by the income sarnable on the completion

of secondary schooling. S5imilar assumptions apply to the

use of income in this case as applied to its use in approx-

imating staff inputs.

As has been pointed out with respect to inputs hy lecturers,
studente entering universities bring with them a certain

quantity of human capital which forms an intermediate input

8ear, D.V.T.: 'The University as a Multi-Product Firm!',
in Lumsden, K.G., Op. Cit., p. 99.
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and which must be distinguished from their physical lsbour
inputs. It therefore becomes necessary to distinguish
between a human capital input and a human capital output
and the difference between the two - the value added by the

university - is what is of importance for the calculation

of output and productivity.

Conceptually the stock of human capital embodied in a student
can be measured by capitalizing the future stream of earnings
arising from that capital. Unfortunately, however, no bet-
ter way of achieving that than by using average wage rates
exists and,es has been discussed in Section 2.6.3 ,market im-
perfections and aggregation make this a very blunrt instru-
ment. Accordingly, variocus attempts have been made to

b

meagsure this form of input more direntiy. For example,
measurement of schonl academic achlevements in an"bbjective'
way has been attempted by devising suitable tests to supple-
ment and check schuul leaving -examinations, The complexi-
ties of educational production are, however, sc vast that
even intricate output measures including "... standardized
test sceres; juvenile delinguency rates, post—~school incame
streams, occupational choice and the level of education

2)

nputput. In one paper3) it was concluded that: '"There is

completed...” have not been able top capture the entire
a considerable part of teaching that cannot be explained by
a set of fairly standard variables measuring teachers and
classrooms." In addition, the more genéralized any such

scheme of appraisal becomes, the closer it will approximate

Vide for axample: Attiyeh,R.and Lumsden, K.G.: 'University
Students' Initizl Understanding of Economics: The Contri-
bution of the A level Econcmics Course and of other Factors'.

Economica, XXXVIIT, February 1971, pp. 81-87; Hanushek,

E., 'Teacher Characteristics and Gains in Student ARehisve-
ment : Estimation using Microe Data', American Economic Re-
view, LXI, 2, May 1971, pp. 230 - 288; and Schultz, T.:
'"Resources for Higher Education : An Econaomist's View',
Journal of Pplitical Ecenomy, May/June 1968, pp. 327-347.

Hanushek, E.: Op. Cit., p. 280.

Ibid.
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the existing national schonlleaving examinations, which,
although deficienf in many respects, seem unlikely to be
gurpassed on a general scale in the near future. In as
far as individugl universities may be interested in tests
of this nature for the purpose of setting entrance re-
guirements ,the more profitable avenue for exploration would
appear to be the determination of correlation statistics
between school examination results in particular subjects

gnd university achievements.

Another labour input in universities is thet provided by
the ancillary staff, both in individual academic depart-—
ments and by the central ecr faculty administration and
library. As with the other labour inputs the feasible
measures are time spent on wages. Severe difficulties are
experienced when tryiné to apportion the costs arising from
these sources to various activities, becsuse of the jeint-
ness of these (and other) inputs, as will be anelysed in

greater detail in Section 3.L.3,

All universities, even those that use éurrespnndence teaching,
require considerable physical inputs. These range fraom the
conceptionally trivial such as the provision of meals to
others that are conceptually difficult to handle. The
latter category includes a university's capitsl facilities.
Obviously in this case, in contrast to same of the inputs
already discussed, measurement in physical units is pos-
sible. Therefore,one may be_tempted to imagine that speci-
fication of the way that physical plant enters the produc-
tion function is easily achieved. Nevertheless, this is
not so. Besides the difficulty of relating inputs to out-
puts, which is discussed in Section 3.4.3 below, the very
diversity of capital facilitiss makes aggregation imperative
and complicated. This is not to deny the possibility cer
the importance nflspecificatian in phyaical terms by, for
instance, determining the square anfage of space and the
dimensions and guellity of desks and seating regquired for an

gdequate performance of a university's diveree functians.
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This has, indeed; been done effectively by the Department

of National Education as willl be shown in Section 5.3.1.9.
What remains difficult is to conceive of a way of valuing
these inputs so that cost functions describe the real or
opportunity caosts to society of the university's use of

those resources. How are capital goods of different vin-
tapes, for example, to be compared and aggregated? Can-
troversy has raged amongst economic theorists on this iesue,
although the nicetlies of the academic debaste need not be
digscussed here. It is, however, clear that current accnﬁntu
ing practices, those of depreciation or interest and redemption

payments, need not reflect social ocpportunity costs.

In the case af capitél assets owned hy the universiiy, @ sum
must be imputed for opportunity costs. The theoretically
most satisfactory method is the calculation of an annual

1)

equivalent capitsl cost which is determined so that the
sum of the present velues of the annuity over the lifetime
of the asset equals the replacement cost. The question is
if, gay, in practice interest and redemption charges Can
justifiably be used as the measure where capital has been
loaned to finance construction. If it is assumed that
university buildings can be converted so as to be usable for,
say, office space, opportunity costs are involved. If the
buildings are entirely unsuitable for other than university
use, no opportunity costs are involved, even though account-
ing cug?s in the form of interest and redemption payments

exist. Because in general buildings end ground used by

Milluard, R.: Puplic Expenditure Economics, Lendon, McGraw-
Hiil, 1971, p. 214,

This statement requires gualification, for within the uni-
versity itself opportunity costs are a2lmest invariably
present. A laboratory used by one science department
implies thst a second similar science department cannoi
use the same laboratory. As guperfluous facilities do
not generally exist, opportunity costs do. Lf. Section
J.4.4 below.
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universities can be converted without exorbitant expense,
ppportunity costs exist approximately equal to the rent
payable if the building were 1let to other users. If the
property market functions relatively freely, this rent will
tend to equal the interest and redemption charges on building
loans, becausé if rents are higher than interest and redemp-
tion charges,new buildings will be built with the result

that rents will fall, and if interest and redemption pay-
ments are higher than rents, no new buildings will be built

and rents will rise.

The 'problem! is that in many cases the asset has not reached
the end of its life at the point when the loan has been'Fully
redeemed and that the annuity has, by way of saying, been
cramped into a shorter period than actuslly required. In
which cese the repayments will have been larger than the
annual opportunity costs and after the loan has been repaicd
the use of the asset will erronecuely appesr to be free.

Now will this, in fact, make an appreciable difference? With
respect to the size of the redemption payments, the answer

is that it will probably not do so, for if repayments are
made over a relatively long period, it can be shown that

the sum of interest and redemption tends to depend upon the
magnitude of the interest component alune.q) But inscfar

as such a situation could tempt planners to regard the use

of 'paid off' buildings as free, resources will be ineffi-
ciently used, to prevent which an imputed rent should bhe
calculated. Nevertheless, in the South African cgntext
where the major university building programmes have been
undertaken in the relatively recent past, the problem is
unlikely to be excessive.

Measuring Gutputsz)

Many of the problems encountered with the measurement cof

Millward, R.: Op. Cit., p. 193.

Cf. Verry, D. and Davies, B.: 0Op. Cit., p. 9, et s2gd., &2lsc
Wagner, L.: '"The Measurement of Output', in The Open Univer-
gity: The Interpal Efficiency of Fducation Institutions,
Milton WKeynes, The Open Univelrsity Prass, 1977.
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"inputs apply mutatis mutandis to the measuring of outputs.

Nevertheless there are important addlitional issues that

regquire analysis.

University outputs may broadly be divided into the catego-
ries of instruction, research and community service, aof
which the first two are naturally of overriding importance.
Although as will be apalysed in detail belcow, the produc-
tion of one of these outputs normally implies the automatic
production of one of the others because of the charecteris-
tic of !'jointness! in the prnductinn-functinn, it is conven-
ient to begin by describing the nature of each output

separately.

Insgtruction

The instructional or teaching output of a university may be
seen for analytical purposes from various perspectives.q)
For example & gstudent may enrol for a particular course
because he anticipates cuﬁsumptinn benefits from that educa-
tion to arise over a long future period of time, in which
case the instructional ocutput may be regarded as a consumer
durable. Alternatively,the student in his capacity as
consumer may regard his period of study as one providing
current consumption benefits, in which case the teaching
output would be classified accordingly. However, as is
well known, education may be regarded as an investment,
which makes the output & producer pood. And inm addition
education is @ source of externalities, which in a certain
sense may be looked upon asg biproducts in the production
pracess.Z) Now, the exact mixture of these aspects of any
one university course depends upon the suﬁjects chosen. For

example in a young country in which there is but a small

Ef.: Section 2.3 above.
Archibald, G.C.: Op. Cit., p. 115.



1)
2)

3)

52

demand for thé professional services of art historians, the
study of the history of art is likely to be viewed more as

a consumption activity than that of, say engineering. Be-
cause of these diversities lucid analyses demand the

greatest possible disaggregation.

In opposition to the views just sketched, it has been argued
that in many cases universities produce no final output as
such,hut that their function i1s either to screen applicants
for competitive jobs or to produce an intermediate product
in the form of 'trainability' which in turn becomes an input

1)

in on the job training. However, these dissident views
have not succeeded in ousting the established orthodoxy,
despite the fact that np clarity exists as to how outputs

gre to be measured and, where there is joint productior, what

2)

system of weights should be used in aggregatian.

In principle output should be calculated as a rnet amount,
that is, the value added must be determined. As the analy-
sis of Section 3.2 has shown,no operational method of achiev-
ing that has as yet been proposed,other than either that cf
calculating the human capital before and after university
training by capitalizing earnable incomes,or by administe-

ring tests before and after the prncess.B) The difficul-

Vide S5ection 2.3 and also Archibasld, G.C.: Op.Cit., p.117.

Berls, R.H. in a survey of productivity studies in education
concludes pessimistically that "... the experience of ccocllege
does not exert a profound influence on most students."(p.229).
He notes that research suggests that veriation 1n final year
student achievements, i.e. university output, is dependent
morTe upon the characteristics of students that they had be-
fore entering the university, than upon those of the univer-
sity itself. Berls, R.H.: 'An Exploration of the Deter-
minants of Effectiveness in Higher Education', in : Joint
Economic Committee, Congress of the United States : The
Econumics and Financing of Higher Educatign in the United
S5tates, Washington, D C , U S5 Government Printing Office,
1969.

Vide Attiyek, R.E., Bach, G.L. and Lumsden, K.G.: 'The Effi-
ciency of Programmed Learning in Teaching Economics @ The
Results of a Nationwide Experiment', American Econaomic Reviesuw,
LIX, 2, May 1969, pp. 217-223, as also note 1) on page 47.
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ties encountered through market imperfections have been
described. What remains to be pointed out is that, -
although the applicétiun of tests at school level is fea-
sible, at levels of higher education the setting of objec-
tive standards across universities is unlikely to be so.
Besides the diversity of university degree curricula, the
variation in subject matter encountered in courses having
the gsame titles does not allow the development of sueh

tests without serious infringement upon university academic

autonomy.

One méy well inquire whether the way out of the dilemma

is not the use of & university's internal examination system
to judge output by using the merks achieved in subjects or
the class of degree awardcd as measure. However, the dif-
ferences in standards set by departments within one univer~
sity, let slone between universities, complicate the use of
such a measure, even for the internal ailucatiuns of funds.
Consider for instance the case where departments are granted
teaching staff on the grounds of output measured in this way .
The temptation to lower standards could arise on the short
term at least, even if the 'cheapening’ of degrees leads to
g fall in demand on the long term. A partial solution is
offered by the careful use of external examiners, who 2lthough
unable to achieve uniform standards, can prevent their dete-
riocration. The system can though, if used without care, he
deceptive, as when examinations are set by those teaching
the particular course, the external examiner merely checking
the answers, and students are coached to answer enly these
seemingly difficult guestions. Nevertheless, an output
measure based upon pass rates that are carefully monitored
by external examiners is, despite'imperfections, likely to
remain the best approximation available. Although the out-
puts measured in this way would be gross outputs and not net
outputs, it could justifiably be argued to be an improvement
upon the oft used technique of using inputs as proxies for

outputs.
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A debatable suggestion ta help solve the impasse is that the
determination of value added is essentially unimportant and
that what is required is the manitoring of output. It is
argued that the latter is what is of economic importance and
that, therefore,a university that can train the most sucﬁess—
ful candidates for, say, the chartered accountant examina-
tions, should be allocated the greater share of resources.

The fact that the university may have had the best students
to hegin with should be counted in its favour because of its
ahility to attract the better material; so the argument
TUNS. If value added iy used as hasis for resource alloce-
tion, this aspect 1s ignored. Now, however atiractive these
thoughts may be, they do ignore some important issues, First-
ly the idea is based upon the assumption that elitism in
education is a good thing, whereas many would argue that

the provision of universal education is the most satisfactory
method of achieving egalitarianism, Secondly, it . is a non
gequitur to argue that because an institution has attracted
the best students, it should be allocaeted proportionately
more funds. If one of its inputs is better than average,
efficiency would suggest that less of the other inputs is
required. Good students require less tuition and therefore,
although of course a greater number requires a laerger total
subsidy, the average sum regquired per student could well be

1)

less.

The difficulties encountered when attempting to measure value
added has led td the use of atudent numbers as a measure of
university output. For example,the number of students in
attendance annually is often used as basis for statg funding,
on the grounds that a university reguires resources in rele-

tion to its 'output' of students.z) As has already been

This applies to teaching. It may well be, however, that the
more gifted students require better research equipment than
the less gifted do.

This is the rationale of the van uyk de \Uries subsidy for-
mula, for example.



1)

2)

55

stressed, students' time (their annual attendance) is nne

.of the major inputs and not an output of the system. - This

practice therefore reduces to measuring outputs by inputs
and can consequently be deceptive. Normally, in other acti-
uities,'the allocation of inputs is based upon the outputs
generated in such a way that he,who uses the least resources
to produce a& given output,is entrusted with the greater use
pf those resources. However, in this case the university
making the most liberal or extravagant use of a particular
resource {(students' time) is granted the greater share in
the other inputs as well. The fact that, notwithstanding
these reservétinns, the measure is widely used, emphasizes
the extremely complicated nature of educational output and

its measurement.

Variations on the use of student numbers have been advocated,
of which the most widely uvsed are the full-time equivalent
(FTE) student measure and the student-credit hcur measure.
Both are rationalizations of the diversity in teaching
methods and teaching time found in different universitynfa-
culties. Halstead defines a "full-time equivalent student!
gs "... a uniform unit of measurement that represents the
normal academic load (work schedule) carried by one full-time
student ... during a2 normal academic year."1) A student-
credit hcur he defines as "... one student receiving instruc-
tion for a period of time for which one hour of credit is
granted. The totsl student-credit hours for a course is
determined by multiplying the credit-hour value of the course
by the numbher of students registered in that cuurse.Z) Ag
such the student-credit hour measure is a useful indication
of the volume of tesaching being undertaken in particular

subjects.

Halstead, J.W.: Statewide Planning in Higher Education,
Washington DC, US Government Printing Office, 1974, p. 669.

Ibid.
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‘Besides the conceptual error of using an input as proxy for
an output, an additional difficulty is encountered when
stuaent numbers form the basis for subsidies payable to
universities. A distortion of incentives occurs in the
sense that a greater total subsidy is procured by the uni-
versity's expanding the intake of students, and whether the
latter is desirable will depend upon the circumstances. It
may be desirable if appreciable econamies of scale exist,
but it may equally lead to competition emong universities
for students and lowered entrance requirements. A compre-

hensive analysis of these issues i1s to be found in Chapter 5.

An issue related to the measurement of instructional cutput
is the determimnation of the guality of the output, because

if increases in gquality are not accounted for, estimates of
the quantity produced must be downwardly biased. This is
because increased product quality will normally imply greater
use aof resources, which could have been used to produce more
of the older, inferiar output. This aspect is usually incor-
porated into economic analysis by inspection of the price
differential existing between the original and the improved
products, and by attributing the higher price of the latter

to better gquality. In the case of education,however, even
this undoubtedly crude procedure is likely to falter for

the want of suitable prices. None exists with which to_
differentiate between subjects, universities, year levels or
pusﬁgraduate and undergraduate teaching. The procedure
usually adopted is to devise a system of weights that will
take guality into consideration, albeit defectively. But
the choice of weights must usually be based upon cost data

on the assumption that costs and guality are reasonably
correlated. Because this procedure does not include both
supply and demand factors as in the more normel case of

using prices, some accuracy may be forfeited. Nevertheless,
the measure scmetimes adopted, of considering a postgraduate
student as being equal to two or three FTE undergraduate

students,presents a practical solution for an gtherwise



1)

2)

57

1)

insoluble problem.

Resgearch

The second major output of a university is research, which
may be defined as the sddition to the stock of human know-
ledqge. It is generally conceded that, in fact, the feature
which distinguishes a university from any other educastional
institution is the ressarch output of its faculty members,
without which teachers cannot lay claim to being in constant
touch with the frontiers of their subject. Indeed, the
teaching of postgraduate students of necessity entails
gupervised research in some or other form. It i, there-—
fore, apparent that any measure of a university's output
must include this essentisl element, as before and if pos—

sible in both physical and value terms.

Now unfortunately, this is far from easiiy accomplished. The
very nature of research suggests thet this should bhe the

case, for knowledge is & public good par excellence, The

use of knowledge cannot normally be regulated by the ex~
clusian principle (except where patent rights have been
awarded) &nd the marginal cost of an additional user i= zero,
for his use of the knowledge does not deprive anyone else

of doing 1ikewise.2 Also, in only limited cases does a
market exist for university generated research in the sense
that knowledge is bought and sold. Rlthough commissioned
regearch could conceivably play & more significant role

than it doee at present (in which cese the commissioning

body could decide whether or not to publish), most university

research 1s printed in scientific journals and conseguently

For example O'Neill, J.: Resource Use in Higher Lducation.
Trends in Output and Inputs, 1930 to 1967, New York,
Carnepie Commission on Higher Educetion, 1971. This pro-

-cedure has alsa been adapted by the van UWyk de Vries for-

mula which normally regards honours students as two and
Masters and Ductoral students as three FTE students.

Cf. Section 2.2 ahove.
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immedietely becomes 'public'.

The essentially unguantifiable nature of research derives
from the public properties just noted. Despite this, one
must, as with the other inputs and outputs already described,
attempt to develop & suitable proxy so that an indication

of the magnitudes involved, however rough these may be, may
be head. The first of these proxies is the use of inputs,
which when transposed into valpe'terma, implies that the

sum of coste spent upon a particular research project are
taken to approximate reasonably accurately the value of the
research. As research is an output, such a methodology
assumes that on average henefits equal costs in research;
that is, if it may safely be @ssumed that the results of sll
research, including say, that on atomic weapons, are
beneficial, A simple procedure based upon these assump-—
tions, has been suggested for the analysis of university
inputs and ogutputs. As by defimnition or assumption benefits
equal costs in research, research output may safely bz
accounted for by ignering the benefits whilst subtracting

the costs from total inputs and concentrsting Ffurther upon
the other outputs alaone. Indeed, this procedure has heen

1)

followed in several authoritative studies. Now, besides
the fact thet analysis, that is based upon these arguments,
precludeg the use of any form of cost effectiveness technigue

and therefore pari passu loses much of its value, if the

garguments are accepted in the case of research, they carnot
longically be excluded with respect to the other educational

cutputs.

For example: Woodhall, M. and Blaug, M.: 'Productivity
Trends in British University Education, 1938-1962', 1in

Minerva,Il, 4, Summer pp. 483-498; and 0'Neill, J.: Re-

source Hse in HMigher fducatipn -~ Trends in Outputs and—fgputs,
1930-1967, New York, Carnegie Commission on Higher Educa-
tion Report, 1971. Both $hese publicaetions are cited in

Very, D. and Davies, B.: 0Op. Cit., p. 18.
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The logic applies a fortiori to teaching, for which, as

we have szen, the specification of an output measure ‘is
equally arducus. But of course this cannot be done.
Therefore nothing but a spurious solution has been offered,
for the exclusion of both teaching eand research on these
grounds leaves the analyst with next to nothing to analyse.
It must, consequently, be deduced that the argument is
flawed. Alternatively it must be concluded that the power—
ful assumption by which the problematigue has been reduced,

when taken through to its logical Bunciusian, has hacked
its way so successfully through the Gordian knot that what
remains has become trivial., The assumption that benefits
equal costs in research is, therefore, not merely simplify-

ing but restrictive and must be discarded as inadequate.

A related Fécet, thaf cannot be overlooked, is that even if
inadeguate data necessitates the use of costs as an output
measure, the problem remains of deciding how costs should be
divided between the various outputs, or in fact, whether
any satisfactory divisidn can be made at all if the produc-
tion function displays joint production properties. How-
ever, this problem is analysed in Section 3.4.3 below.

The major =zlternative to using cost data is to guantify
the physical output of research, the most tangible form of
whieh is the number of words, pages, articles and books
published. Despite shortcomings thisq?ethad has been suc-—

cesafully used in & number of studies, The shortcomings

include the omission of research that is not published, as

Vide: Arrow, K.J.: 'Clagsificatory Notes on the Production
and Transmission of Technical Knowledge!, American Ecanomic
Review, LIX, 2, May 1969, pp. 29-35; Hansen, W.L., and
Weisbrod, B., 'Toward a General Theory of Awards, or Do Econ-
omiats Need a Hall of Fame?',Journal of Political Ecgnomy,
80, 2, March/April 1372, pp. 422-431; and Levell, M.C.:

'The Production of Economic Literature: An Interpretaticn’,

Journal of Economic Literature, XI, 1, March 1973, pp.27-55.
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‘may occur with scme kinds of commissioned research but also

with papers delivered at conferences and seminars and re-
gsearch which goes towards higher degrees, and the inclusion
of some material which is not true ressarch, The latter
category includes text books and reviews. There may also
be & measure of duplication in soc far as the results of
research may be published simultaneously in both 2 journal
and a book, Nevertheless this method does generate an
indication of the volume of research being undertsken,
although as already implied the emphasis falls very heavily
upon work that is published, in the belief that to be truly

of use, knowledge must be disseminated.

Page counting cannot, however, produce any indication af the
guality of the research being vndertaken. Efforts to in-
corporate a measure of this aspect have. centred uvpon an
adaptation of the former method, namely that the footnotee
and bibliographies aof publisﬁed works are scrutinized to
agcertain who, in the opinions of authors in general, are
considered to be producing the most valuable contributions
to any particular science. It is assumed thet in so doing
the combined opinion of the scholars in a particular field
can be sggregated by assessing the frequencies with which
they guote or refer to the publications of their colleagues.
Although, inevitably by no means a perfect-measura, the
citatiaons approach may justifiabhly lay claim to being the
most successful available,as has been demonstrated in a num-

1)

ber of studies.

The imperfections of the method include those arising from

In addition to those mentinned in the previous foot-note,see:
Cole, S. and Cele, J.R.: !'Scientific Output and Recognition:
A study in the Operation of the Reward System in Science',

American Sociolonical Review, June 1967, 32(3), pp. 377-350;

MacRae, D.J.: 'Growth and Decay Curves in Scientific Cita-
tion', American Sociological Review, October 1969, 34(5),
pp. 631635, '
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biased citations, for example when an author wishes to win
the favour of a colleague, air his own achievements through
gelf citations, destroy the arguments of an academic adver-
sary and so forth. It also appears that citations tend to
favour work published in the same journal and that authors
tend to favour the journals attached to the institutions
from which they graduated.1) Of greater significance may
be the fact that an author (or university department) may
accumulate many citations by publishing a greaet number of
relatively trivial articles, each of which is cited, say,
only once, whereas another may publish less, but because cof
the fundamental nature of each contribution 1s cited many
times over. In such & case a citation index could well
rank the two authors equelly,despite the apprecisble and
intrinsic disparity involved. A related bias inherent to
the method derives from the exireme contemporeneity of most
sciences. Citations in the natural sciences in particular
tend to be to very rescent publicatiDnSZ) with even seminal
articles not cited or at best mentioned in the text without
references. Accordingly, the use of the cltations method

for assessing the output of an academic depariment cver a

number of years may introduce a pronounced bias against, say,

physics in favour of history, toc take two depariments at

random.

The practical task of enumerating citations has been alle-
viated in most disciplines by the development of citations

indices.B) These, however good they may be, almost inva-

riably esti11 contain certain built-in limitstions. CXCEeRG

where a field is small and nérrawly confined so that all

publications of merit may be sought in a relatively small

number of journals, some selection of journals to be included

Lovell, M.C.: Op. Cit., p. bb4.

Vide MacRae, D.J.: passim.

The most comprehensive are the citation indices compiled ?y
the Institute for Scientific Information (I 5 Id)in Philadel-
phia, Pennsylvania.
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in the index must be made. Again, within any particular
index itself, Jjournals of differing academic standing are
included and it, therefore, becomes necessary to devise
some measure Tor differentiating between the more and the
lessg prestigious publications. The use of weights accor-

ding to. journal presents a practical solution.

One suggestion is that an 'impact factor' should be calcu-
lated for each relevant journal.. This impact factor would
be based upon the number of citations made to articles in

a specific journal within a certain period of tihe as indica-
tion dF.the research community's evaluation of the work
published in that journal. To account for the different
numbers of articles published annually by different journals,
the imnact factor would hsve to bz an average citation rate
per article. Accordingly, the impaet factor could be de-
fined as "... the number of times articles published (hy a
specific journal) during the preceding tuo years were cited
during the current year, divided by the total number of ar-
ticles published.(by the same journal) during the preceding

1)

measured by determining the number of articles published by

two years,"” Research putput would, asccordingly, be

the staff of a particular institution and weighting each
article by the impact factors of the journal in which it had
been published. Although the impact factor concept holds
much promise, its evaluation of the most prestigious journals
having long waiting lists of would—-be contributeors could be
biased, because the suggested two year period could be too
short to account for the publication delay,plus allowing

time for response in the form of citatinns.Z)

As was the case with the other uniuersity putputs,a physical

specification of the guantity and quélity of research rarely

Reynhardt, E.C.: Citation Analysis ae a Tool of Regearch
1

Evaluation, Pretoria, Department of National Educatlion, 1982,

p. b.
This insight is sttributaeble to Prof. H.A. Steyn.
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suffices: ‘a procedure for valuing the output economically
is desirable. Several possibilities may be considered,
none of which however presents both a theoretically satis-—
factory and prabticable solution. Because of the public
good qualf%ies of research,one is faced with the traditional
problem of establishing a price under conditions where con-
sumers are not prepared to reveal their preferences for that
good, as they cannot be excluded from its consumption even
when they do not. As was demonstrated in Section 2.2 above,
the theoretical solution in determining how the public good
ghould be supplied,is to inspect the sum of the benefits
conferred bv:that good upon 2ll its separate consumers. As
thisg is, however, not practically possible and cannot,
therefore, generate usable prices, other suggestions have
been made four the caleculation of shadow prices, that is,
congtructed prices which approximate or egual the ideal
prices that would have been "ground out' by & perfesctly
functioning market. For example, the salaries of the re-
gearchers divided by the number of pages produced annually,
or the total of subscriptions to & journal divided by its
number of pages,or the sum of the research grant divided by

1)

the number of pages have been suggested. Intuitively,
however, one feels thet 8 price thaet cames.into gexistence
ex pogt, almost by chance, as it were, cannot he satiafac~
tory and indeed none of these procedures can be justified

by the theaoretical principles outlined above.

An idea has been submitted by Archibald as "... a crude
method of estimating what universities are presently paying
for research",Z) #lthough the author readily concedes that
there is no way of valuing the stock of knowledge effec-
tively. He suggesis that use be made of the hierarchial

structure of academic institutions that can be found in most

1) Very, D. and Davies, B.: Op. Cit., p. 20 and Bear, D.V.T.,
Op. Cit., p. 96.
2) Archibsld, G.C.: Op. Cit., p. 120.
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societies. At the bottom of the ladder of tertiary educa-
tional institutions are the colleges whose sole function is
that of teaching and in which no research is undertaken.

At the top are the prestigious universities where great
emphasis is placed upon research. Archibald's method is

to assume that the salary paid to the average facuity mem--
ber in the teaching orientated institution is intended
entirely for his teaching services and may,therefore, be used
to estimate what fraction of other acedemic salaries is
implicitly beiﬁg paid for research. Because in the research
origntated university faculty members have lighter teaching
loads, the 'full teaching salary' (the equivalent of that paid
in the colleges) is diminished to the relevant degree. Far
example, if the teaching load is half as heavy per faculty
member, half the TFull teaching salary' is sttributed to

that faculty member and the difference between this calcu-—
lated amount and his actual salary is imputed te research

as the implied costs of the research undertaksn. A variation
upon this suggestion is sgmetimes put to practicel use.
University staff members could be requested to estimate the
percentage of their time they devote to their respective
gactivities and total costs divided in asccordance with thase
estimates. The implications nof this procedure for the 'joint

production' phenomenon are discussed helow in Section 3.4.3.

Other Outputs

Teaching and research are the major outputs of universities.
As was, howsever, apparent from the analysis af Sectioans 2.2
and 2.3, other important factors are also involved. In
particular, education generates externalities, although
their exzct scope and magnitude are subject to debate. In

addition the consumption or entertainment benefits derived
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from education may be important.

These two categories often defy quantification either as
such or with the ald of proxies and, therefore, any calcu-
lations made of the outputs of a university must bhe defi-
cient in this respect. Figures derived by the variety of

means suggested in the previovs sections consequently need

careful interpretationr. Judgement is necessary tc make

the adjustments required hy the explicit exclusion of these

factors from the arithmetic.

As was described above in Section 2.5, the convention of
indicating the total a@mount of educatinn.'produced' in =
country by the sum of expenditures on education in the
national accounts is well established. On the hasis of
such figures, international comparisons between the 'educa-
tional efforts' of various countries are often made, usually
by presenting total expenditure on educ&ation as a percen-
tege of national income or gross national product. in the
light of the analysis of Secticn 3.3 it becomes unnecessary
to comment on the ineadequacy of this procedure. In addi-
tion, it is a@s well to remember that such comparisans can
never indicate whether a particular country is producing

its optimal amount of education. The fact that some other
country may be spending a gresater proportion of its national
income on education can aonly shgw that a similar effort is
pussible,; it cen never, however, demonstrate that it is
desirable. The preocedureg for and difficulties with the
determination of the optimel amount have been analysed

above in Section 2.5.

Practical analysis may, of course, require greater differen-
tiation than made here. Lompare, for example, South African
Fost-Secondary Education (SAPSE): Programme Classification
Structure Manpual, Pretoria, Report SARPSE-O02Z, Department of

National tducation, First Edition, 1982. Hershauj J.E. and
Mood, A.M. believe that six outpute shnuld be distinguished,

namely, the cglassification of yauths, ococupational training,

‘research, aorganization of knowledge, genszral education and

services. 'Resource Allocation in Higher Education',

American Fconomic Review, May 1970, 60, pp. 3h1f346.
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"The Educational Production Function

Egstimating the Production Function

In S5ection 3.1 above the significance aof the educational
production function was outlined. It was pointed out that
the essence of a production function is that it relates
inputs to outputs in such & way as tpo describe the effi-
cient possibilities of cnmbihing the former to give the
latter. To that end the preceding two sections were de-
voted to exploring just what is implied by inputs and out-
puts in the higher education field. It is the task of this‘
gection to formalize the ways in which these two may be

related.
Bn educational production function may bhe written as follows:

ﬂ:f‘ (X,I s ey Xn)

where A measures the educational ocutput, {(assumed to have
been suitably =aggregated) and X1 cenos Xn represent the dif-

ferent inputs in the educational process.

As written above, the production function merely stafea that
the output depends upon certain inputs. It does not as

yet explicitly state what the nature of the functional rela-
tionship is. The difficulty Ufexplicitlg including the
functional form in the eguation stems from &an ignorance of
the learning process. Becaﬁse no adequate theory of the
latter has as yet been developéd, at least nnf to explain
how inputs are transformed into outputs in economic terms,
an 8 priori explicit specification of the form of the pro-
duction function can not be made. In its stead use mus

he made of what is referred to as the 'experimental approach’

Howles, 5.: '"Towards an Educatignal Production Function',
in Hansen, W.L.: Education, Incomz and Human Capital,

New York, Columbia University Press for the Natlonal Bureau
of Economic Research, 1970. pp. 1170,

).
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to econometric analysis which incorporates a posteriori

considerations of which functional form most adequately
describes the ohserved empirical patterns. The method
implies the testing of various functional forms to deter-
mine which 1s statistically the most relevant under the
circumstances. In the absence of well defined theory the
subtleties remain enshrouded, as it were, and the functional
form of the eguation above must be assumed to he that which

generates the most satisfactory results.

The procedures generally used for ecquiring empirical results
in such cases, are known as regression technigues. For

the purposes of this dissertation it is important tc deter-
mine whether the functions estimated in this way can confi-
dently be assigned the properties of an economic production
function. In the first instance, for this to be possible,
the economigt must satisfy bimself that no econometric bias
has been introduced into the estimates. One of the require-
ments for the absence of bies, is that the independent
variables, that is the inputs in this case, be exogenously
determined.  Now, when an error term ig included in the
specification of the production function to allow for the
fact that the equation is unlikely to describe the data
exactly, the condition just stated implies foremostly that
the input variables must not be correlated with that error
term. Usually the error term, which in the case of univer-
sities may represent the economic inefficiencies of specific
departments, is considered to be both randomly and normally
distributed around @ zero mean. If this assumptficon is
extended to include the case under consideration, the first
possible source of biaeg is presumed to be avoided. Never-—
theléss a second related one remains, namely that known as
simultaneous equation bias. It may‘happen that the input
variables are not exogenous for other reasons, as for in-

stance when inputs and outputs are simultaneously determined.

Koutsoyiannis, A.: Theory of Ecopometrics, London, Mac-
Millan, Second Edition 1977, p. 22 considers this a valid
methog. '
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\Verry and Dauies1) illustrate this possibility with respect
to cost functions. They demonstrate that if output is
being related to total caosts, with the use of cross sec-
tionel data, marginal costs may be underestimated. This
occurs if the more effidient firms or units are alsao the
larger ones, implying that, in comparison to the average
ﬁnit,the total costs of the larger units are lower than
those of the average unit would have heen, if it kad been
producing an equally large output. The fact that entre-
preneurial or managerial talent is related to the use of
the other inputs, introduces the bias. If a production
fungtion, as opposed to a cost function, were to be esti-
mated under similar conditions, this source of bhiss would
result in an overestimate of the elasticity of outpout with

respect to the inputs.

The existence and seriocusness of the bias will depend upcn
the factual position within universities, which may, however,

2) suggests that univer-

itself not be unambiguous. Bowles
sity administrators do not Dpﬁimize in a well defined way
because of political and legal constraints on the one hand
and ignorance of interdepartmental efficienclies on the other,
One may therefore, he submits, assume that the input varia-
bles are exogenous. Attiyeh and Lumsden asssume that the
ubjebtive of a university department is the maximization

of social profit, which they define as being egqual to the
value ot students’ knowledge at the end of the year, less

the value of their knowledge at the beginning of the year
less the cost of university and student inputs.B) This

need not however, imply that university, administrators are
conscious of departmental objectives and efficiencies. Others

believe that universities maximize their status by having as

Verry, D. and Pavies, B.: Op. Bit., pp. &9-50.
Bowles, 5.: 0On, Cit., p. 16.

Attiyeh, R. and Lumsden, K.G.: 'Educational Productiocn and
Human Canitsl Formation', in Lumsden, K.G. (Ed.): Op. Git.,
p. 133,
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many instructional and research programmes as possihle in

1) 2)

adisplay of 'conspicuous productiont. Verry and Davies|
argue that in fact university authorities may well be aware
of which departments are relatively more efficient and allo-
cete resources accordingly, in which case the hias will he
introduced after all. In their own work, in an effort to
avoild the problem, they do nevertheless resort to assuming
that not to be the case. One of the negative results of
thig asgssumption, that is of assuming that optimization in
universitiesz is ill--defined, is that the 'production func-
tion' finally estimated can no longer be regarded as neces-—
.sarily describing the maximum cutput obtainable from the
varigus input combinations, Instead, it becomes an illusg-
tration of the average production possibilities of all. the
universities, which may or may not correspond with the maxi-

3 Furthermore, it hes been asked if the

mum positions.
attitudes of students to academic echievement as compared
with the other benefits to be derived from university
attendance should conceptually not also be incurporated as
one af the variables in the production function. But these
attitudes, it is submitted, will not be independent.of the
other inputs, for the magnitude and compositicn of the
latter will undoubtedly influence students' conceptions of
the purpose of university education. Attitudes will conse-
quently be correlated with the error terms. The incorpo-~
ration of attitudes therefore reintroduces the simultaneity
problem, which it has been important to avoid. Bowles
suggests that it is best overcome by assuming that the
results of student attitudes are already embodied in the

other input variables, upon which the attitude variable may

1) Lee, M.L., Stevens, D.U. and Wallace, R.L.: 'A Conspicuocus
Production Theaory of Resource Allocation in Higher E&ducation’,
Higher Education, Vol. &4, no. 1, Feb. 1275, pp. 77-86.

2) Verry, D. and Davies, B.: 0Op. Cit., p. 51.

3) Cf. Section 3.4.4 below in which the possibility of ineffi-
ciencies within universities is discussed.
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safely be left out. '’

A related issue of relevance to the foregoing is what has

2)

came to be called the identification problem, which is &slso
concerned with the circumstances under which the estimated

function truly represents the production function.

It has already béen mentioned that i1f universities do not
optimize well defined objectives, the production function
may describe no more than the average production possibili-
ties. It may in addition be that different unlversities’
relative valuations of the various components of putput are
not the same, in which case the relaticnship of inputs to
outputs will depend.upun how the composite ogutput is apggre-

gated.

The identification problem may become pertinent 1f university
funds are 'tied' to any significant extent, that is, if
funds are made available on the condition that they only hbe
used for specific purposes. If that were to be the case,
Estimaﬁes of the producticn function would reveal no more
than the constraints of the funding party and the 'real!
production function would not be 'identified', as it were-.
In South Africa the greater part of university funding has
in the recent past been generated by the van Wyk de Vries
Formula,j) the companents of which specify subsidy ampunts
for specific university activities. However, the universi-
ties are not required to adhere %o the divisions implied by
the formula for their own internal allocation of resources.
Consequently, -the formula can be regarded as a computatiaonal
aid for the Department of Nationel Education with which to

Bowles, S.: Op. Cit., p. 19.

Verry, D. and Davies, B.: Op. Cit., pp. 41-47, upon which
much of the next few pages depends.
Cf. Main Report of the Commission of Enquiry into Univer-—

g, (Van Wyk de Vries Report), Government Printer,
RP 25/1974, Pretoria, p. 581, et seq.
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apportion the total sum expropriated by the Treasury. It
can, therefore, be argued on 2 priori grounds that if univer-
sities were simply to adhere to the confines of the formula,
they would not be acting rationally, especially if, as was
regarded to be possible above, the objectives and the rela-
tive weights attached to different programmes differ fraom
institution to institution. One would at least expect
cost-minimizing within departments, even if the central
administrators do not maximize well defined objective
functions. But this statement partially conflicts with

the assumption made earlier to overcome the simultaneous
equation problem. Therefore, in as far as these two Bssump-
tions are incnmpatible,the interpretation of the exact

nature of the estimated function or the measure of bias

included in the estimate must remain ambiguous to a certain

extent.

A second point QF impaertance to the identification problem
is whether sufficlent variation in the level of edupational
'production' exists between departments 8t different univer-
sitieg along the same production function for fthe function
to be identifiable. It goes without saying that if all
departments are egqual in every respect, only one point and
not the function itself can be identified. Egqually, if
each university has a different production function, cross
sectional analysis will lead to the construction of an
erroneous estimate. Rgain, 1if input'prices or input
availability vary from university to university, the optimal
combinations of these factors cannot remain unchanged ang,
therefore, the functions will become impossibly difficult

to estimate correctly. Fortunately, these difficulties
appear to be largely spuricus in the.South African context,
where on the one hand, with the notable exception of the
University of South Africa, which uses correspondence teaching,
instructional technology does not differ significantly
between the universities, It can be assumed thereby that
all have the same production functions. On the other hand
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‘salary scales are centrally administered via the Civil
Service and apply without differentiation to all. However,

1)

ag has been pointed out, there may nevertheless be de
factoc variation in salaries if the possibilities for doing
consultations or commissioned research are better in some
guarters than in gthers.Z) Real salaries may also differ
if the costs of living and housing vary gengraﬁhically.

But these factors may to some extent be complementary and
thus offsetting, so that for example universities located
where commissions may readily be sought also have to contend
with high costs of living. It is, therefore, not unreason-
able to expect that inaccuracies in the estimated function

will not be excessive on this score.

With regerd +to the neceséity of there being sufficient
variation in the volume aof ©output te enable regression
techniques to establish the nature of the function, the
diversity of the South African university sector, despite

its being restricted in numbers, is likely to ensure the
required conditions. The absolute sizes of the residential
universities under the jurisdiction of the Department of
National Education very considerably from just gver 2 00O
students to over 17 000. It is assumed that the variation
in the faculties and depariments within these universities

is correspondingly sufficient to ellow the use of regressicn

In Section 3.2

Bowen, W.G. investigated the position in British universities
and found significant differences in remuneration between
members af different faculties because of differences in
age—grade ratios, lifetime swlaries and outside earnings.

He concluded that ... "the appearance of complete interfa-
culty equality conveyed by the uniform salary scales has

been an appearance only -~ in practice, systematic differen-
tials in average grade and salary have been the rule." (p.356)
'British University Salaries : Subject Differentials’, in
Economica, Vol. 30, Nov. 1963, pp. 341-359. However, Met-
calf, D. and Bibby, J. found the influence of the subject
taught surprisingly low on the salaries of academic recrults.
'Salaries of Recruits,.to University Teaching in Britain',
Higher Education, Vol. 1, no. 3, Aug. 1972, pp. 287-2%98.
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technigues.

This assumptiion is, of course, not applicable to the Univer-

Bity of South Africa (Unisa), which by nature is sui generis.

The unigueness of this university renders the use of cross-
sectional analysis impossible and necessitates the use of

1)

time series technigques. The latter method ,however , in-
troduces the problem of inflation and the data consequently
can only be meaningfully ihterpreted once the trends in real
expenditure have heen calculated, if necessary with the)aid

z The

unigueness of Unisa could possibly imply & lack of competi-

of a specially constructed index of educational costs.

tion from other universities and may once aggin raise the
gpectre of insufficient optimization to allow the deducticn
of a ‘'true' production function. =~ Within the university
itself, however, there is no reasaon to suspect that faculties
of departments are less concerned with cost minimization than

in other universities.

In the case of the residential universities, the relatively
gmall number of universities in South Africa could, however,
have adverse consequences for the use of cross—-sectional dats
in regression analyses for estimating the production func-
tions of universities. Although random variation, as
reflected in the error term of the estimated equation, is to
be expected in an empirical investigation, the limited number
of universities,and thus statistical ophservations,could

prove insufficient in relation to the variation found in the

Time series analysis may, of course, also be used fer residen-
tial universities. See da Silve Freire, M.E. and Fradsto da
Silve, J.J.R.: 'The Application of Production Functions to the
Higher Education System - some Examples from Portugese Uni-
veraities', Higher Education, Vol.4, no.t, Nov.1975, pp. 447-
LED, in which the numbers of professors and thelr assistante
are rzgressed upon student numbers with the use of a Cobb-
Douglas function. i ‘
Halstead, D.K.: Statewide Plenning in Higher Education, Uash--
ingtonDG,U5 Government Printing Office, 1974, Appendix B.,
discusses the computation of such an index. Cf. Navia, L.

and Magura, M.: 'A Price Index for University Budgetary Deci-

sions', Journal of Higher Education, VYol. XLVIII, no.2, March/

April 1977, p. 216.
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data for the results to be interpreted with confidence.

If production functions are to be estimated for the under-
graduate and post-graduate divisions of academic departments
separately,one is likely to encounter what is referred to

in the literature as the 'regression fallacy'. This occurs
because there may be considerable variation in student num-
bers from year to year, especially amongst post-graduates.
The staff required to teach these students varies much less
dramatically, partially because of the institution of tenure,
with the result that these quasi "fixed' staff input costs
may be spread over more or less students without the acade-
mic programme being affected. But when cross-sectional
studies are made,situations such as these will be registered
ag falling average costs nr, what is merely the other side
of the same cogin, as rapidly increasing productivity. How-
ever, the truz picture as revealed by the long-term data is
that the =ituation just described will give rise to average

costs that are relatively static.1)

One may endquire whether this phenomenon is likely to be sig-
nificant in South African universities. Now, if the posi-
tion with regard to the acceptance of poet-graduates by de-
partments were similar to that in the more select universities
abroad, where a specific 'capacity' for taeking students
exists and demand invariably exceeds supply, the answer would
be that it is not. In Sputh Africa, unfortunately, this is
seldom the case, with supply often grester than the demand
for post—graduate places, at least by studénts pf the calibre
eligible for admission. The situation is aggravated by the
dearth of skilled labour in the South African economy, which
means that potential post-graduate students are guickly

siphoned off by employers, especially so during upward phases

Tierney, M.L. suggests that a longitudinzl component must
be added to the regression to eliminate the 'regression
falacy' which may otherwise occur. 'An Estimate of De-
partmental Cost Functions', Higher Education, Vol. 9, nc.bh,
July 1980, pp. 453468,
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‘of the business cycle. R department's post-graduate capacity
is seldom fully used, for even & one hundred pér cent in-
crease in student numbers in a class pf four or five is
unlikely to necessitate additional staff inputs. It may

even be that the demand for post-graduste places in a depart-
ment displays anticyclical tendencies because of the forces
just described, with the result that,if one were to determine
secular productivity changes within these departments and to
compare the results with productivity changes in the economy

1)

ag. a whole, the two would seemingly vary inversely.

The problems raised by this inherent instability could be
pvercome if post and undergraduate student numbers were to
be grouped {ogether so that the greater scale and stability
of the latter could compensate for the deficiencies of the
former. Such a procedure would, however, not be advanta-—
geous because the van Wyk de VUries financing fermula dis-
tinguishes between post-and undergraduates by assigning
weights of 2 to Honours students and 3 to Master's and

doctoral students. The prima facie evidence suggests that

a8 greater degree of disaggregation is reguired in the com-
position of the formula, which would, of course, not be
possible if the estimated production functions did not dis-
tinguish betueen these two basic categories at least. A
solution is offered by the pessibility of making the esti-
mates for groups of subject departments or for faculties,
but with the maintenance of the post/undergrzduate distinc-
tion, in which case the extreme fluctuations will in all
probability be erased. And as cross-sectional rather than
time series analyses are to be employed, the judicious
gelection pf the years to be tested will diminish the remain-

ing bias to within tolerable limits.

Handa, M.L. and Skolnik, M.L. found that the effect of
unemployment upon the demand for university places was
weak but that expected earnings upon completicn of a
degree had a strong positive impact upon enrolment.
'Unemployment, Expected Returns, and the Demand for
University Education in Ontaric: Some Empirical Results',
Higher Education, Vol. &, no.1, Feb.1975%, pp. 27-43.
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3.4.2 Economies of Scale

The preceding analysis of the econometric problem of re-
gression fallacy must be carefully distinguished from what
in economics has come to be called economies of or returns
to SCBlE.1) The former is concerned with one of the diffi-
culties of estimating the production function correctly,
whereas the latter describes one of the properties of the
production function itself. Normally three cases are
distinguished: constant returns to scale, diminishing and
increasing returns. A production function is said to dis-
play constant returns to scale, if when all the inputs are,
say, doubled, the outputs &lso increaee twofold. IT the
outputs increase proportionately more than inputs do, in-
creasing returns have been observed, and conversely if out-
puts increase less than prupurtimnatély to inpute, decreasing
returns are said to be present. Although the convenient
mathematical properties of production functions displaying
constant returns to scaele have made this category popular
for theoretical anaelysis, there are several reasans why in
practice increasing returns may be found. The first is
caused by the existence of indivisibilities in the produc-~
tion process, hy which is implied that the nature of certain
inputs is such that they cannot be split into small sections.
This may in particular be the case with some physical inputs
used by universities. Advanced research often requires

the availability of sophisticated computational machines
which generally have sufficient cepacity to accommodate
NUMETOUS USETSs. Therefore, once the machine has been pur-
chased, the number of researchers may for a period be in-
creased without additional capital outlay on similar facili-

ties. Another pertinent example is that of the university

1) Analyses of this phenomenon are to be found in most micro-
gconomic texthooks. See for example, Baumpl, W.J.: Econo-
mic Theory and Operations Analysis, London, Prentice Hall,
1972, Third Edition, pp. 279-282; alaa Koutsoyiasnnis, A.:
Modern Microeconomics, Second Edition, London, MacMillan,

1979, pp. 76-82.
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library, in which case the indivisibility is less of =
physical than of a functional nature. It is well~known
that to be efficacious for research purposes a library
requires a large, and simultaneously specialized and varied
collection. Gnce such a collection hes heen amassed,
however, it can be used with sdvantage by a large number of
readers. Consequently economies of scale may be exhibited,
for as the university grows,its library facilities may

proportionately be put to better use.

It can be ergued that indivisibilities are conceptually not
the exact equivalent of sgale economies, altheugh the problems
caused are similar. The difference pccurs becauvse, in the
case of indivisibilities, when the scale of the operstion

is increasged all the inputs are not, in fact, incrzased pro-
portionately as is required by the definition of scale econo-
mies, Practical examples that comply more closely to the
formal definition may, however, he produced with relative
easgse. For example the geometry of buildings is such that
their volume increases more than proportionately to the wall

space required, and that therefore, ceteris paribus, ecaona-

mies of scale exist in building larger lecture halls, larger
leboratories, etc.. On a different terrain it may be that
larger departments are able to deploy specialized staff to
the hettermentluf teaching or that the cruss—Fertilization
of ideas in larger departments leads to better research, in

1)

which case scale economies would once agaein be present.

If scale economies are to be measured empirically by using
cross—-sectional data, one must assume that the educational
technologies used in the different universities are essen-—
tially similar. This has, of course, been implied through-

out the foregoing analysis, for if this agsumption were to

There is some evidence to suggest that large departments
actually do less research than small ones.  Verry, D.W.:

'Economics of Scale!', Higher Education, Vol. 2, no. 2, May
1973, pp. 214--217 an p. 216.
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be viclated, the basis for estimating the production function

1)

itself would be destroyed. Halstead, however, points out

that there may be sufficient variation in technology to cast

"gaome doubt on this procedure. The primary variation occurs

in the student-faculty ratios that exist in small and large
institutiaons. And because of the labour intensive charac-—
ter of university technology, variations in this ratio have
significant effects. He cites evidence to the effect that
within some groups of institutions class size, which is the
most important fector governing the student-faculty rafio,

2)  This implies that

ig positively related to enrolment.
costs per student, at least for instruction, will he lower

in the larger universities, suggesting the pressnce of

scale economies. Nevertheless, he argues that one must

teke care to ascribe the accompanying cost reduction to the
difference in pedsgogical technology used,rather than erro-
neously to economies of scele, unless, of course, class

size 18 the direct result of scale, as may be the case with
small universitieg that are forced to have clesses smaller
than they would otherwise have chosen. With this excepticn,
variations in technology imply that one has in effect moved
analytically from one production function to & second, albeit
related one, along which production may be underitaken more

cheaply than along the first.

Despite the apparently tight logic of this thesis, countar-
arguments may be raiged simply by guestioning the initial,

tacit assumption upon which it depends. The assumption is
that the student-faculty ratio is an appropriate measure of

the relevant tkchnolnogy. In fact, there is mo a priori

Halstead, D.K.: Dp, Cit., p. 271-278..

Blakesby, 2.F., 8t al.: Indiana Facilities Utilization Survey
for Colleges and Universities, Fall 1967, Indiana Advisory

Commission on Academic facilities, Blovumington, 1968, pp.
14 1-142, guoted in Halstesd, D.K.: Op. Cit., p. 273.
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reason why some other measure should not be used. Consider,
for example, that of the number of contact hours between
staff and students during which actual tultion occurs, be 1%t
in the form of lectures, tutorials or practicals. If the
number of these hours is maintained, one could justifiably
argue that technology is unchanged,even though the studeni-
faculty ratio may have altered, provided that no active
participation by students is required during such teaching
BEssionsg. It is well documented, that if this proviso holds,
the guality of the tuition remains unimpaired.q) ‘ .
Now, the use of the contact hour measure in conjunction

with a maximum number of students that can attend a lecture
before it becbmes necegsary to repeat it, implies that the
student/faculty retio deteriorates as a departiment .grows.
If, for instance, the maximum class size of 60 students and
a student-faculty ratio of 10:1 exists in a particular de-
partment, and if a particular class begins with only 30
students, the addition of 30 more will not affect tﬁe contact
hours of the person teaching the course. This 'filling up'
process was caonsidered to be an important aspect of scale
economies in & study of the University of dradford. In
particular it was found that, as enrolments increased, a less
than proportionel ircreese in teaching meetings was reguired
to maintain the course structure unaltered. Consequently,
a constant teaching load per faculty member implied that
staff numbers increased less than proportionpately to student
numbers and that the student-faculty ratio declined. In
addition, it declined at a decreasing rate, sao that the

gconomies to be geined from successive increeses in student

Harris, 5.E. (Ed.): ‘'Higher Education in the United States:
The Economic Problems', Review of Economics and Gtatistics,
Supplement, August 1960, p. 131. Harris reviewed the re-
searcn to date on the effects of class size on the effec-
tiveness of teaching in his bopok: Higher Education:
Resources and Finance, Maidenhead, 1962, a summary of which

appears in O'Donoghue, M.: Economic Dimensions in Education,
Dublin, Gill end MacMillan Ltd., 1571, pp. 165-168.
. !
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numbers diminished. Finally, the fall was punctuated by
sharp ricges, indicating the paoints at which it became

1)

neceasary to repeat the lecture meetings. The results

of this analysis, which were corroborated by the statistical
findings in Bradford Uﬁiversity, imply a8 reduction of teach-
ing cost per student as course size increases and, therefore,

a more economical utilization aof academic staff resnurces.Z)

In empirical studies it is far from easy to identify and
separate scale ecaonomies from these other complimentary
Fnrces,B) the more so where the number of institutions from
which data may be selected is small,as is the case in South
Africa, thus making stratification of the data impaossible,
It is as well, therefore, to bear in mind that the estimated
econemies of scale may be exaggerated by other factors. On
the other hand there are forces that may offset these ten-
dencies and which are also generated by technologiczl diffe-
rences. For example,the larger universities tend to he
prolifiec in the smaller departments as well as the expensive
faculties. Examples of the former are to be found amongst.
some of the foreign and classical languages,whereas thase

of the latter include engineering and medicine. The solu-
tion may, as before, be to estimate functions by faculty if
not by department, but unfortunately this procedure has the
effect of eliminating many af the principal sources of scale
economies from the analysis. These are general administra-
tion, library, student services and maintenance. None of
these can logically be apportioned so as to be included par-
tially in an analysis by faculty or by department, but can

only be incorporated in total. Consequently many empirical

Bottomley, J.A., et al.: Costs and Potential Econcmies,
Paris, 0 E C D Centre for ELducational Research and Innova-

tion, 1972, p. 87.
Ibid., p. 369.

Cf. Ball, R.: 'Allocation of Academic Staff 1in Universit?es',
Higher Education, Vol. 9, no. &, July 1980, pp. 419-428, in

which student—-staff ratios are analysed.
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"studies have concentrated upaon the scale economies inherent

in the instituetion in its entirety.

Authoritative work on the existence of economies of scale

in American institutions for higher education has been
undertaken by the Carnegie Emmmissian.q) Because of the
diversity of the higher education institutions in the U 8§ A ,
the Commission distinguished between five main groups,

namely ductural—granting'institutinns, comprehensive collenes,
liberal arts colleges, two-year institutions, and specialized
inatitutions. In each category a further distinction was
made between public and private institutions. Desplte this
stratification some considerable diversity remained. For
example, amongst the doctoral-granting institutiona, which
correspond most closely to the Sowth African norm, nane cf

the 101 public universities had less than 3 000 full-time
equivalent (FTE) students in 1970. However the median waa
appfnximately 15 000 FTE students with about 23 per cent of
the universities with over 20 000 FTE students. In cantrast
only about 10 per cent of the equivalent private institutions
had 15 000 ox» more FTE students and the correspanding median
was about 7 000 in 1970.2)

rise to variation between the public and private univérsity

Although these differences gave

sectors, as also, naturally, between the institutional cete-
geries themselves, the Commission concluded in thelr later
report that important generalizations could be discerned

that were applicable to &ll groups.

Firstly, they found that the grouping of edubational and
general expenditures per FTE student portrayed econamies of
scale most effectively, hecause of the inclusion thereby of

expenditures for administration, student services, plant

The Carnegie Commission an Higher Educetion: New Students and
New Places (Policies for the Future Growth and Development

of American Higher Education), New York, McBGraw-Hill, 1971;
and The More Effective Use of Ressources (An Imperative for
tligher Education), New York, McGraw-Hill, 1972.

The Carnenie Commission: New Students ..., Op. Cit., p. 65.
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. . . 1 :
maintenance and operation and libraries, ) Expenditures
for departmental but not for organized research (i.e. spon-
sored and other separately budgeted research) were included.

Post-graduate student enrolment was given a weight of three.

Secondly, it sppeared that exceptionally small institutions

2) The costs per FT E

tended to have relatively high costs.
student initially fell sharply as enrolments increased, but
less dramatically once the institutions had reached a modg~
rate size, indicating & curved relationship between F T E
enrolment and costs per FTE student. Scale economies, there-
fore, primarily benefited the émaller institutions, whereas
the growth of the lerger ones brought relatively few econo-

mic advantages from this source.

Thirdly, it was found that the variation between institutions,
spoken of above, resulted in the fitted regression lines
having low correlation coefficients and high standard devia-
tions. Multivariate analysis, that mede provision for the
inclusion of the variable 'number of fields', tended tc improve
the statistical results by catering for the cost raising di-

versity commonly found in the larger universities.

The Commissionts analysis of the data pertasining to univer-
elties alone was restricted by a lack of financial informa-
tion, especially regarding the public research orientated
universities, with the result that emphasis was placed in the
analysis upon private universities. Nevertheless, the
available data (1967-1968) showed that for all universities
combined educational expenditures per FTE student (i.e. ex-
cluding general expenditures) declined guite sharply until
FTE enrolment reaéhed about 5 000 and then more gradg?lly to

an errolment in the vicinity of 15 DDO FTE students. Sgme

The Carnegie Commission: The More Effective ..., DOp. Cit.,
P. 163, For the use of costs instead of inputs compare
bection 3.5 below.

Ibid., p. 164,
Ibid., F]D.']E)c—"'E?.
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evidence was produced toc suggest that after a certain point,

which for private universities was considerably lower than

for the public ones - 10 000 as against 20 000 FTE students
-~ posts could rise again. The aﬁalysis of expenditures for
the other categories distinquished for the private univer-
sities, namely instructional and departmental research,
general administrative and institutional functions (including
student services), physical plant maintenance and operation,
and library services, disclosed patterns of varietion that
conformed closely to those already discussed.q) The anly
exception was that expenditures upon administraition and
student services per weighted FTE student for the private
universities displayed a8 more consistent decline than those

for the other components.

In their analyesis of English university data for 1969-1970,
Verry and Davies concluded that ecaonomies of scale in that
country are primarily dus to the size and the indivisibility
of the fixed our set-up costs of a university.z) - What

cauges recurrent average costs to decline is the ‘'spreading’
of the fixed cost component as departmental Uutbuts increase,
These results are derived from their having concentrated upon
gimple linear cost functions, after having examined and re-
jected several alternatives. One of the implications of
this procedure is that marginal costs, that is, the costs of
each additional student, are assumed constant, implying that
average Cmsfs should fall and tend to egual marginal costs

as enrolments increase. Growth must,therefore, continue

fu be beneficial in these terms for extended periods,
although gargantuen campuses could generate other'disecono-—
mies' in the sense of failing to provide their students with

intellectually and socially suitable environments.

The Verry and Davies results conform with those of the Carne-

gie Commission in as far as they, too, found that econcmies

Ihid., p. 167.
Verry, D. and Davies, B.: Op. Cit., pp. 233~234,
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'of scale were important and significant for universities.

The major difference lies therein that the Carnegie Com-
mission hypothesized a curved relationship between total
posts and enrolment whereas Verry and Davies suggest a
linear relationship. In nelther case was there suffi-
cient evidence to reject their respective hypotheses.
Indeed,it may be that differences in median university
gize on either side of the Atlantic could have contribu-—

1

ted to the observed variance.
The foregoing has focused upon recurrent or operational
costs. Economies of scale may also, of course, exist for
capital costs, as was noted in the introductory remarks

to this section. In this respect Halstead quotes sources
to demonstrate that the required physical space per FTE
student for classrooms, teaching lahurétnries, library and
other general facilities varies inversely to enrnlment.z)
In contrast, in the Indiana institutions scrutinized office
space and that for medical care tended to vary relatively
little for institutions of different sizes, whereas the
space allocated per student for laboratories tended tu‘inw
crease with the size of the university. In summary, it
was found that non-residential space in 1967 varied between
173,6 square feet per FTE student,if totsl enrolment was
less than 500, to 124 square feet,if enrolment exceeded

5 000.>”

Another study emphasizes the impact of the initial 'one-
time' expenditures such as land acquisition, site development

and the provisian of basic wtilities on the relation of

The data provided in the two sources are not suFFiciéntly
comparable to allow more than speculation on this point.

Blakeshey, 2.f., et al.: O0Op. Cit., p. 57, 8s gquoted in
Halstead, D.K.: DOp. Cit., pp. 275-276. .

Ibicd,
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average costs to enrolment. It was estimated that in
California in 1977 it was almost three times as expensive
to construct facilities for each additional FTE student

at a small campus, say af 2 000 students, than at campuses
where enrolment was in the vicinity of 12 DDD.Z)

A final point to be noted with respect to economies of

scale is that the size of an institution could conceivably
play & greater role in determining the guality of its out-
put than its quantity. One may, for instance, surmise

that in larger departments the possibility of greater specia-
lization would enhance the quality of the teaching. On

the other hand it cquld be that greater departmental size
leads to a lack of cohesion and unity within the department.
Whatever the effects may be, they at present undoubtedly
elude measurement and may accordingly distort any estimates

of the econnmies of scale that are made.

Joint Production

In the earlier sections of this chapter reference was made

to the phenomenon of joint production and the complications
caused by its presence for the apportiocnment of inputs to
specific outputs. Yarious definitions may be given of what

constitutes joint production, of which possibhly the mast

-helpful is, that when two or more activities are to be per-

formed, the provisicn of one of these results in the others
becoming availahble at zero extra (marginael) cost. In es-
sence this simply implies that the production of both products

together can he undertaken more cheaply than the producticon

With the exceﬁtinn of land,these facilities do, however,
require renewal after & certain period of time. Cf. Model
E in Chapter 8.

CaliforniaCo~ordinating Council for Higher Education: Meeting
the Enrglment Demand for Public Higher Education in Celifor=-

nia Through 1977 - The Need for Additicnal Colleges znd Uni-

versity Campuses, GCHE, Sacremento, Appendix D, as guoted in

Halstead, D.K.: Op. Cit., p. 276.
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‘of éach of them separately.

In universities the problem of jointness is usually raised
with respect to the provision of undergraduate teaching,
postgraduate teaching and research at departmental level,
although conceptually further distinctions could be made
between the various products of each of these categories.

It is argued, often on a priori grounds, that time spent,
say, on post-graduate teaching benefits the instructor's
abhility to teach undergraduates and that therefore, if two
persons were tn be employed to teach the respective cete-
gories, the sum of their inputs would exceed the total inpuids
af the single instrucfar engaged in both. S5imilarly, the
argument is that by engaging in research, faculty memhers
are kept abreast of the latest developments in their fields,
without which far greater effort would be regquired for

adequate teaching.

Jdointness 18 often presumed to be & typical characteristic

of educatiopnal production. I+ may also, though, be impor-
tant from the user side, as was described shove in Sectiaon
2.2, where it was demonstrated that education could ke viewed
simultaneously as consumption and investment. This charac-
teristic may cause difficulties for the determination of the
optimum amount of Educatimh if rafes of return are ngt cal-
culated so as to incorporate bhoth aspects. It is, however,
with the production problems caused by jointness with which

the analysis must now grapple.

In the literature the major wifficulty arising from joint
producticon has been illustrated by using & 'mutton-wool'
analogy, which states that it is impossible to say which

proportion of a sheep's feed goes towards the production of

Millward, R.: Op. Cit.: p. 252, and Verry, D. and Davies, B.:

Op. Cit.: pp. 52-59.
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‘mutton and whiech proportion towards the production of wool.
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1)

Likewise, in universities it is often not possible to- state
which inputs have. been used for which outputs. AR book read
for the purpose of research may stimulate better teaching,
for example, and so the argument runs, there is no logical
way of apporticning the time spent in reading to the one ar
the other output. If this re2ally is the case &snd holds
generally for many university activitles,any allocation of
time and costs spent upon specific outputs will be incorrect.
This makes the accurate monitoring of inputs impossible and
applies eguelly to those outputs which must be measured by
input proxies. Therefore, if jointness does exist to this
extent, the measurement of the research inputs made by a
university by the method of ésking staff members to state

how much time they devote to that activity must at best he

an inaccurate procedure. Aigo, the fact thet no time may

be allocated to the 'indeterminate' category of the guestion-
naire, -does not necessarily imply the absence of Joint
production. As was discussed more fully in Section 3.2, it
could however, prove to be the best possible mefhnd under

the circumstiances.

Joint production has much in common with the indivisibilities,
analysed above in the context of economies of scale, because
many functions that were classified under the heading, in-
cluding library, administrative and other ancillary services,
do not generally lend themselves to ready compartmentaliza-

tiﬂﬂ.

Nevertheless, one should beware of concluding from the fore-
going that all university production is invariably subject
to jointness. I% may be that many aspects are separable,
as often is the case with marginal costs in particular. It

may even be the case that outputs compete for the available

Carter, C.F.: 'The Economics of Higher Education’, IThe
Manchester School of Economics and Social Studies, XAXIIL,

Jan. 1965, pp. 1-16 on p. 2.
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inputs, in the sense, for example, that undergraduate
teaching could become a positive hindrance to research
gctivities. Verry and Davies found that their cost ana-
lyses produced no statisticelly significant evidence of
joint supply between undergraduate teaching, post-graduate
teaching and research, although their production function
results indicated that jointness probably exists betuween
post-graduate teaching and research at least.1) If jeint-
ness affects guality more than gquantity, its effects be-
come even more difficult to assess.

Productivity and EfficiencyZ)

Productivity refers to output per unit of input and is
therefore clearly related to the production function con-
cept. In fact, the production function defines the locus
of optimally productive points phtainable with the availa-
ble technology that is traced when output is increased.

In addition, if this maximum feasible productivity is at-
tained, production is said to be efficient. If not, it is
technically possible to move away from points of inmefficieri-
cy to the boundary that defines the efficient possibilities

as described by the production funmction.

Economists are interested in average productivity but also,
in particular, in marginal prnductivity. This is because
one of the corpllaries of welfare economic theory is that
under certain conditions an optimal configuration is charasc-

terized by the deployment of resources such that the ratio

Verry, D. and Davies, B.: DOp. Cit., p. 235. However,

- McKenzie, R.B. argues with the aid of elementary indif-

ference curve analysis that an increase in teaching load
could possibly affect am inmncrease in the time spent on
research and vice versa. 'The bconomics of Reducing
Faculty Teachinp Loads', Journal of Political Economy,
Vol. 80, no. 3, part 1, May/Jdune 1872, p. 617-613.

Ef. Verry, D.: 'Cost Studies and EFFlclency in The
Open University: Op. Cit.
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as

of the marginal products of any two fectors equals the ratio
of their prices;q) Therefore, the combined knowledge of
both marginal products and prices could be of great use to
planners, who could confidently advise the increased use of
those Fanfars of which marginel product exceeded price and
the decreased use of those of whieh price exceeded marginal
product. Fortunately, estimates of the marginal products
of the various factors sre given by the structural para-.
meters of an econometrically estimated linear production

2)

function.

An increase in productivity can be rcaused in two ways, either
by a move from a suboptimal te an optimal point on the pro-
duction function, in which case the earlier production was
inefficient, or by a shift of tine optimal frontier i1tself,
possibly by the introducticn of new technology. In the
second case one has clearly moved to a new, althouugh related
production function. The question that arises is this: 1f
measured productiviiy in education were to irncrease, would
one wish to attribute the change to the first or thé second
of these pnssibilities? The answer, of course, depends

upon whether universities may reasonably be assumed to
maximize their objectives, an assumption that was scrutinized
in Section 3.4.1 ebove. | It was decided at that point that,
although brpader university objectives were not well defined
in a quantifiable way, 1t was reasonable to assume that in—
dividual departments within the university attempt to mini-
mize cousts. Even so it was concluded that estimated pro-
duction functions were bhest niven on 'average' interpretation
in the sense that there were likely to be aberrations from

the achieveble maximum,

Because productivity relates physical inputs to physical

outputs, one is faced with &ll the problems of measurement

Ef. the Appendix to Chapter 2.
Bowles, 5.: 0Op. Cit., p. 26,
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‘discussed in Sections 3.2 and 3.3. Nevertheless, attempts

have been made to guantify productivity trends in higher
education, two of which - those by D'Neill, and by Wood-
hall and Blaug - will be discussed briefly,

D'Neill attempted to analyse the use of resources in higher
3) Credit

hours were used as the basic component with which to measure

geducation in the U 5 A over the period 1930-12967.

productivity, research being omitted by subtracting resesarch
expenditure from total costs. Severél largely unavoidable
sgurces of bias were introduced by this procedure and ac—-
knowledged by the author. Firstly, the possibly positive
effects of joint production were not incorporated due to the
exclusion of research. Secondly, guality changes, which

in economics are generally acﬁﬁunted for hy observing va-
rietions in price, could not be adequsately included due to
the lack of suitable educational prices. Thirdly, the
measurement of the credit hours themselves ag well as of
many of the other variables was considered to be less than
perfect. Nevertheless, the results of the research are

interesting.

I+ was found that over the period 1930-1567 the average
annual increase in costs per credit hour was approximately
3.4 per cent, which may be broken down into two components,
namely, changes in input prices per unit of input and changes
in the amounts of inputs used to produce a8 unit of output.
Clearly it is the latter which is of importance For the
measurement of productivity. It was found that the infla-
tian of input prices nhad cccocurred at a rate of 3 per cent’
per year, so that once adjustment had been made for tﬁe
possible effects of quality chanaes, it could be concluded

that the real resources used per credit hour had not changed

O'Neill, J.: Respurce Use in Higher Fducation - Trends in
Outputs and Inputs, 1930-1967, New York, Carnegie Lommission

on Higher Education Report, 1971. Vide Sectlon 3342,
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pver the perind.1) The evidence therefore suggested that

productivity in higher education had remained static.

Woodhall and Blaug attempted to measure trends in the
productivity of British univerSity education over the pe-
riod 1938-1962.°%

educational input and output over the period. The unit

They did so by constructing indices of

for the index of output was taken as a student completing

a course, which, although leaving the problem of 'wastage!
unsolved, readily provided totals for the years analysed.
Three different sets of weights were used to aggregate these
totels, giving indices with respectively an educational, =a
cultural, and an economic slant. However, it appearad that
the choice of weights did not affect the results appreciably,
because the strongly rising .trend in the number of students
overshadowed the effects pf different trends in the various

Faculties.3)

The index of inputs included estimates of the opportunity
costs of student time, the number of teaching staff weighted
by their salaries, the real expenditure on books and admi-
nistrative services, and capital, Provision was made for
research by estimating the percentage of resources absorbed
by it, and subtracting that from the tutal.h)

On comparing the two indices of inputs and outputs it was
found that the increase in inputs had been grester then the
increase in outputs,and that moreover, there had been a _
steady decline in productivity over the period under review.

Even if provision had been made for quality changes, it is

Ibid-’ pp- 37—380

Woodhall, M. and Blaug, M.: ‘Prnductivity Trends in British
University Education', Minervs, II, &, Summer, 1965, pp.
L83-498.

Ibid., pp. 489-4%50.
Lf. Section 3.3.2.
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unlikely. that the conclusion would have bheen altered.1)

The implications of this conclusion are that university
education continually absorbed more of the country's re-
spurces, the more so because the prices of the factors
used in educational production,as also, therefore, the
opportunity costs of each factor,were influenced by the
average productivity of the econamy as a whole, which had

been rising over the period.

The results of this research by lWoodhall and Blasug illus—.
trate one of higher educstion's most pressing prohlems,
namely the lack of technological change in an enviraonment
characterized by rapid innovation. The absence of in- .
creased productivity coupled with a lapour intensive pro-
duction process has resulted in the real costs of educa—
tion rising more than proportionately. In order to
attract staff,universities must cempete with industry and
the other sectors of the economy,which have been able to
pay higher wages out of increased production. Consequent—
ly universities have become more expensive,relatively
speaking,in an era in which great expansion in university
gducation has occurred. Sheenan, fcr example, guotes
evidence to show that in West Germany between 1950 and 1962
the cost-pf--living index increaesed by 27,9 per cent, the
implicit SNP price index by 49,1 per cent and the educationnal

2) Even if provisiaon

input price index by 126,9 per cent.
is made for inaccuramcies in measurement, the trend is clear-

ly discernible,

Some authors have guestioned the need for static university
technology by pointing to the possibilities offered by

teaching aids such as plosed circuit television and video-

Ibid., pp. 495-L496.

Fdding, F. and Berstecher, D.: International Pevelopments iR
Expenditure, 1950-~1965, Paris, UNESCO, 1967, Table 17,
quoted in Sheenan, J.: The Econpgmics of bEducation, London,
George Allen and Unwin, no date, p. 16.
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'tapa and suggested that many of the more standard courses

) Their

could be produced effectively by these means.
use would result in greatiy improved labour productivity
within the university. Undoubtedly, this approach to
teaching is less appropriate in those fields which depend
heavily upon the interpretation of a teacher or on class
debate. However, even in these fields it has been de-
monstrated that effective, alternative and often less
éostly means of teaching do exist, as for example have
been developed by the Burrespnndence uniuérsities,such as

Unisa in South Africa.

In a study of the Open University in Britain, which uses
correspondence teaching, Wagner found that its costs were
significantly different from those of the conventional
universities. Many conceptual and statisficel problems
arise in making such comparisons, but the results are of
such a nature that they cannct be ignored. It was esti-
maled that tﬁe average recurrent cost per equivalent under-—
graduate at the Open University was little more than guarter
of that of conventional universities; that the capital cost
per student place was about six per cent of the conventional
figure; +that the average recurrent cost per graduate would
have been equalized to the conventional equivalent, if the
Open University had had a'drnp—uut rate of eighty-five per
cent; and that the resource cost per eguivalent undergra-
duate was about a sixth of that of conventional uniuersities?)
In the interpretation of these results, it 5h0ﬁld, however,
be borne in mind that these statistics refer only to the
teaching of particuler courses. It could be argued that
students are educated by the general influence of & univer-

sity, an influence that is largely deniesd to those students

Reder, M.W.: 'A Suggestion for Increasing the Efficiency of
Universities', in Lumsden, K.G. (Ed.): Op. Cit., pp.207-216.

Wagner, L.: 'The Economics 0f the Open University', Higher
Education, VYel. 1, no.2, May 1972, pp. 159-1835.
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who are unrnable to attend conventional residential univer-
pities. The importance of this aépect isa mirrored in the
statutory residence periods required by most universities

1)

of their students.

It has also been suggested that the econamic organization
of modern universities perpetuates inefficiencies and the
use of obsplescent technulugy.z) The 'non-profit'! nature
of the education industry, the absence of a group with the
rights and interests that accompany ownership,and the dif-
ficulty of menitoring the outputs of university staff,all
tontribute to this argument. Secause of the lack of both
profits and owners,the pressures normally brought to bear
upon firms to achieﬁe efficiency do not exist. The con-
fTol that would otherwise have been exercised through these
channels is diverted to the faculties, giving rise to the
anomaly, where those with vested interests in minimzl con-
trel are in fact called upon to monitor outputs.  When
viewed in conjunction with the current incentive system
with its heavy_bias towards publications and consultative
work, the lack of consumer sovereignty and the control of
admissions,the system 1s seen to be‘inherently‘static and

prone to technical inefficiencies,

0f course, these arguments have profound implications for

the nurmél interpretation of production functions. Rccor-
dingly, it was empkasized above in Section 3.4.1 that empiri-
cally estimated production functione should he interpreted

as portraying the '‘average' production possibilities of

universities rather than the set of best possibilities

Ef. Carter, C.F.: 'The Economics of the Open University:
A Comment', Higher Educstion, Vol. 2, no, 1, Feb. 1973,
pp. £9-70. Also, Mace, J.: 'Mythodology in the Making
is the Open University Really Cost-Effective!, Higher
Education, Vol. 7, mo. 3, Aug. 1978, pp. 295-310.
Cootner, P.H.: 'Economic Orgenization and Inefficiency

in the Modern University', in Lumeden, K.G. (Ed.):
Dp. Cit., pp. 217-240.
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available.

Efficiency pertains not only to teaching and ressarch but
also concerns the use of capitsl assets, In this respect
many have ohserved that the use of university buildings is,
in particular, often subject to inefficiencies. It is
cogently argued that, for example, the traditional sche-
duling of lectures on weekday mornings and laboratory
practical classes for the afternoons implies that both
lecture halls and laboratories are under-utilized. It is
clearly also possible to use these facilities on Saturdays

1)

and in the evenings.

The cause of inefficiencies of this nature is partly to be
found in the sbsence of rental charges for the use aof
equipment, office space, lecture rooms and the like in mast
universities! internal accounting systems. Economic logic
confirms that, if resources sre scarce, they are best ra-
tioned by Dharging'user prices equivalent tu the marginal
opportunity costs entailed.z) If this is not done, those
departments that have either fortuitously or by means of
rhetoric within university committees acguired pmssession

of various assets, are deprived of incentives to use them

1) Williams, B.R. warns against hasty conclusions in this re-
gard by reminding his readers that it is easy to over-

estimate low capacity utilization. There may be constreints
in other, complementary sectors that make the overall im-—
proved use of facilities difficult, he argues., 'Capacity

and Qutput of Universities', The Manchester School of Econo-
mic and Social Studies, Vol. XXXI, no. 2, May, 1963, pp. ‘
185-202., Tihe exlistence of such a situastion suggests unba-
lanced planning, however. Dunworth, J. and Bottomley, A.
found ‘that in the University of Bradford,laboratories were
used for 40 per cent of a 32-hour working week, the lectiure
theatres and classroams for 571 per cent, when they were on
average 47 per cent full. 'Potential Ecaonomies of Scals
at the University of Bradford®', Higher Education, Vol. 2,
May 1573, pp. 225-228, an p., 227. Cf. also Eurich, A.C.:
*Increasing Productivity in Higher Education', The Revieuw
of Economics and Statistics, Supplement, August 1960,
pp. 5185-188.

2) LCf. Section 2.7, the Appendix to Chapter 2, in which the
logic of this 'rule' i1s explained,
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-eFFiciently. Under conditions of fixed supply, as is the
case in the short run with university assets and physical
space, the relevant opportunity costs are not egual to
either the average or marginal costs of providing the
facilities, but are equal to the values placed on small
additions of the particular assets by the users just ex-
cluded. In effect,therefore, the deparitment that bids
highest for the use of, say, a particular room should be
allocated the use thereof and charged the price tendered.
But this practice 1s,o0f course, rarely adhered to (an ex-
ception being charges made for computer time), with the

1)

result that inefficiencies are unavolidsble.

Suggestions for the overzll improved use of university
buildings include the adoption of a three term calender

2) The cur-~

or other variations of year-round operation.
rent semester system, it is submitted, leaves the univer-
sity's physical assets idle for a substantial fraction of
the year. If, therefpore, universities were to operate all
the year rpund, they would be sble either to funmction with
fewer facllities or admit more students in relation to the
existing facilities. In the case where facilities alreeady
exist, one is clearly faced with the second of the alter~

natives.

1) A scheme to enhance incentives for efficiency is to be found
in Dunworth, J. and Cook, R.: 'Budgetary Devolution as an
Ald to University Efficiency', Higher Education, Vol. 5,
no. 2, May 1976, pp. 153-1G8. In some universities inter-
nal pricing in the form of formula weights are used.
Minahan, J.P.: 'Administrative Cost Accounting : Whose Cost
and Whose Accounting', Journal of Higher Education, Vol.XLV,
no. 1, January 1974, pp. 38-47.

2) Lf. Halstead, D.K.: Op. Cit., pp. 634-~635; Carnegie Commis-
sion aon Higher Education: The More Effective Use of Resources,
Op. Cit., pp. 122-125; and de Villiers, J.W.R.: Die Drie-—
termynstelse) aan 'n Universiteit, Unpublished Essay, Univer-
sity of Stellenbosch, 1980.
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A three term cgalender would not necessarily require that
stuaents remain at unlversity during any one year any
longer than they do under the semester system. They
would, of course, be permitted to do so, if they wished

to complete thelr studies more guickly than previdusly
ﬁossible. The system does, however, depend upon at

least two intakes of students during the year, so that the
facilities are used during each of the three available
terms. Students wishing to make use of only two of the
terms could use the third for on-the-~job training, military
service or the earning of their keep. The implications
for feoulty staff are similar to those for students: they
would not be reguired to teach for more than two of the
three terms, and would have the remaining time available

for research, reading, prepsration of lectures, etc.

Needless to say, the last point implies that more staff
members will be required in totel than before, but, given
time, the increase should be offset against the increased
intake of students. The difficult period is that of
transition, during which productivity may be forced down by
the additional teachers required to operate the extended
system, unless it is introduced piecemeal,as and when de-
partments become large enough to werrant two streams of
students. In addition, long term problems may be expe-
rienced by those departments that have insufficient students
to warrant their division by two intakes, unless they ope-~
rate during two of the terms only. Careful analysis of

the empiricel situation is required to ascertain whether
these and other possibly increased costs do not outweigh

the capital savings hoped for from the more efficient use of
facilities. The many varistions possible on year—-round
operation make & prigri speculation on costs and benefits
difficult. Each scheme reguires indiuiduél ihueatigatinn
before being either rejected or accepted for use in a par-
ticular uvniversity. On the national front the labour force

implications cof the possibly speedier delivery of coiorts
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of gradustes also require consideration, Williams adds
that the system will he difficult to introduce into exigt-
ing universities. It would also make the university's
timeteble inflexible because the number of sessions re-
quired would anly just fit into the calendar year.q)

Carter has warned that although many aof the benefits of such
a reorganization are measurable, the disadvantages often
defy guantification, being of an intangible nature. He
does believz, however, that the judicious appliecation of
operations anralysis to the use of university facilities,

and technical, ancillary and administrative staff can hbe

beneficial,?’

In some quarters the use of planning~programming-hbudgeting-
systems (PPBS) has heen advocated for universities desirous
of improving their efficiency. PPBS is designed for the
orgenization and presentation of information, particularly
on costs and benefits, as an aid for rational decision
making. Its principal features are the organization of
activities into structured programmes, that relate to speci-
fic objectives ,and the identification of the costs and
benefits, associated with each programme, so as to enable

3)

sound finencial and ecademic planning. Weathershy and

Belderston, the authors of an extensive study on PPBS in

Williams, B.R.: Dp. Cit., pp. 201-202.
Carter, C.F.: 'The Efficgiency of Universities', Higher Edu-

cation, VYol. 1, no. 1, Feb. 1972, pp. 77-8Y9, BSee also:

Weathersby, G.8. @nd Balderston, F.E.: 'PPBS in Higher Edu-
cation Planning and Management: Part III, Perspectives and
Applications of Pplicy Analysis', Higher Education, Vol. 2,
no. 1, Feb. 1973, pp., 332-68, in which pp. 47-68 offer a case
study of year-round operation at the University of California.

Wearthersby, G.B. and Balderston, F.E.: 'PPBS in Higher Edu-
cation Planning ang Management: Part I, an Overview', Higher
Education, Vol. 1, no. 2, May 1972, pp. 191-206; alsc their

'eeo Part 1I, The University of Uslifornia', Higher Educa-—-

tion, Vol. 1, no. 3, Aug. 1972, pp. 299-320; and '... Part III,

Perspectives and Applications of Policy Analysis', Higher

Educatior, VYol. 2, no. 2., Feh., 1973, pp. 33-68.
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universities,warn against the simplistic use of PPAS in

academic institutions, bui do nevertheless recommend decision-

1)

focused analysis as essential for improving efficiency.

2)

From Production Functions to Cost Functiogns.

Cost functions relate costs, either total, averege or margi-
nal, to output and are conceptually not far removed from
production Funbtions, although logically the latter must
precede the fTormer, Most of what has been said in Section

3.4 applies mutatis mutandlis to cost functions, so much so

that in the analysis of production above, costs were at
times substituted for inputs. This.was permitted not only
beceuse of the similarities between the two concepts, but
because educational inputs are often notoriouwsly difficult
to quantify in other than cost terms. Nevertheless, at
this juncture a distinction must he made between these two

concepts.

Cost functicns can be derived from production functions by
the simpile means of multiplying the.physical inputs by the
respective input prices. If input prices are constant,
irrespective of- the volume of production, and lineer produc-
tion functions are assumed, the move {rom a production to a
cost function is an easy operation that leaves the shape of

the function unaltered, but changes the scale of and inter-

cept on the vertical axis. Howsver, if input prices veaery

Ibid., Part III.

Cf. Layard, P.R.G. and Verry. D.W.: 'Cost Functionsg of Univer-
sity Teaching and Research!', Economic Journal, Vol. 85,
March 1975, pp. 55-74, as alsc Verry, D.W. &nd Davies, B.:
Op. Cit., passim. The policy variables that affect costs
are: the faculty budget per staff member, the proporticon
of funds used for teaching, the yeazarly hours of instruction
per student, the total staff-contact hours per staff member
and the average section size of the class. CUAR/LOU Joint
Subcommittee on Finance/Operating Gramts: Financing Univer-
gity Programs ir Education, Report on the Special Study of

Requirements for the Formula Funding of Education Programs
in Ontario Universities, Ontario, 1971, pp. 32-33.
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with the volume of production, the transition from a pro-
duction to a cost function will entaeil altering the func-
tional equation, which now may or may not retain its linear
properties. Elearly, cost functions and production func-
tions sre only 'interchangeable'! for practicel purposes in

the first case described sbove.

The first case corresponds to what is known in the litera-
ture as that of 'perfect factor markets', the second to

that of 'imperfect factor markets'. In perfect markeils
individual firms, (in the case under consideration, indivi-
dual universities), are unegble to influence the prices of
their inpute by manipulating the guantity demanded thereef,
wherzas in imperfect markets, this does not apply. It is
therefore necessary to examine the position of thE'EDUth
African universities in this respect to determine the nature

of their fTactor markets.

It is submitted that the major university factor merkets,
namely those for academic and other staff and for capital,
may for all practical purposes be considered to spproximate
‘nerfect' markets sufficiently to be treated as such analy-
tically. This submission. can he defended upon the following
grounds. Individual universities are 'price takers' with
respect to the salaries they pay to faculty members, because
salaries are determined by the Department of National Edu-
cation in conjunction with the Civil Service after conside--
ration of the demand for and supply of academic skills in
the academic, public and private sectors. Individuzl uni-
versities are not normally able to influence this process

in any way. To acguire administrative and clerical staff,
universities have to compete in the open market for such
gkills, And with respect'tu capital requirements, the cur-
rent procedure i1s similar. Although the Government guaran-—
tees and subsidi;es the interest and redemption payments on
loans made by.the universities within prestated limits, the
universities themselves musti compete on the open cepital

markets for the money needed.
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Under these cirecumstances it is not unreasonable top assume
that cost functions are derived from the production func-—
tions by multiplication with a constant price, in which

case the functional form remains essentislly unaltered.

Cnce provision has been made for this difference, the
analysis above applies to the cost functions under review,

ag well as to the production funoctions and need not be re-
peated. In fact, even if this had not been the case, most
of the conceptual problems would have heen the same. There~
fore, slthough some differences in functional Tozm could

pccur, the analysis above retains its relevance.
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- CHAPTER 4

PUBLIC OR PRIVATE PROVISION OF HIGHER EDUCATION

Intruductinn

| In the preceding pages an analysis of the production of higher

education was advanced. However, nothing was said of how financial
provision was to be made for that production, except that in
Chapter 1 two polar cases were briefly identified, namely, provi-
sion by the state and provision by the private sector. It is the
aim of this shapter to return to and to amplify that topic by dis-
cusaing firstly the case for the provision of higher education by

the government and secondly that of private provision.

The arguments for and against both of these two possibilities have
a long history and in many respects the debate remains uﬂresulved.l)
Often, too, an argument for one of the methods implies an argument.

against the other. The siating aof the pros and cons of esch inde-

- pendently would, therevore,entaill tedious repetitions, to avoid

which use has been made in the exposition below of the obvious cver-
laps that exist. BSections 4.2 and 4.3 should conseguently te read
together. Section 4.4 is devated to examining the possibilities

of combining private and governmental efforts into a mixed system
for financing university education by using the positive elesments

of eszch.

The Provision of Higher Education by the Government

4.2.1 Market Fallure ag Justificetion for the Public Praovision of

1)

It has come. to be universally accepted that the government has an
important role to play in the provision of higher education.

Nevertheless,a distinction must be made between governmental

West, E.G.:  "Private versus Public Edunatinn : A Classiqal Eco-
nomic Dispute', Journal of Peolitical Economy, Dctoher‘19&h,
pp - L|65_76 [
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financial aid teo education and the actual physical provisian of
educational services by the government., The former does not
necessarily require the latter and, in fact, as will be demonstra-
ted below, financial assistance by the government toc privately

pwned and operated institutions has come to be of utmost importance.

The governmental provision of higher education is generally thought
of as being the 'free' supply of education by the state to selec-~
ted students. This definition requires gualifications in reasnect
of the term 'free'. UWhat is usuelly meant thereby in this con-
text ié that thz costs of teaching are waived, but of course,
teaching costs are only a part of z.student's costs, which in ad-
dition to fees include board and lodging and foroone income.
Because costs for board and lodging are incurred by students and
non-gtudents alike, they do nut'cnmprise opportunity costs. Un
the othesr hand, income furgane by students cleerly must fail in
the latter category. Consequently, to be truly free education
would have to be provided not only without charge but with a
grant to cover the student's full opportunity costs. decause in
practice this rarely nccurs, education usually commands a price,
gven when no user charges are made, although the fact thast the
price is concealed results in its usually being overlooked.

The provision of (higher) education at a near zero user charge to
the student ls considered by some to be desirable for several
reasons.  Of these some have already been dealt with in genersl
terms in Section 2.Z2. For instance, the primary economic jus-
tification for public support for higher education is to he found
in its public good properties. Because educetion gives rise to
externalities, 'insufficient' education would be used, if the
decisions concerning its consumption were to be left entirely to
private persong., Because of these 'nmeighbourhood effects!, as they

)

have also been called% education can be considered s 'merit!

Friedman, M.: 'The Role of Ggvernment in Education’', in Solo, R.A.
(Ed.): Economics and the Public Interest, New Brunswick, N J
Rutgers University FPress, 1955; also Hecker, G.5.: Human Capiuval.
A Theuretical and Empirical Analysis with Special Reference ©0
Education, NBER, New York, 1964, pp. 117-121.
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good, in which case interference in private decision making is

Justified.

The extent to which public benefits are generated by education
will, in accordance with this argument, determine the extent to
which the public purse can be held liable for the costs of educa-
tion. In this respect, it is possible that the returns to educa-
tion for society at large will vary In accordance with the type

of education and its level. Undoubtedly, the strongest argument
for 'totzl’' subsidization is in respect of the first number of
school years during which the basic computational skills and
literacy are taught. It goes without saying that the community
benefits mf having one's neighbours possess these initial scholas-
tic attributes, are considerable. They are, indeed, essentisl for
exercising the basic rightzo and duties of citizenship in a demo-
cratic state. As the student progresses up the educatiunal ladaer
therP is arguably, hnueuer, a.degline in the addltional EDmmun;cy

bggeflts generated hy @ partlcular studpnt & greater lea“nxngl?

and thus, pari passu, reason for a less than one hundred per cent
subsidy hy the state. Although undoubtedly benefits for the
community at large are generated by higher education, governmeh-
tal intervention in the form of subsidies is only reguired in as
far as those benefits are not adequately reflected in market

prices (and wapes) and thus give rise to market failure.

In a similar vein some are wont to argue, that with respect o
those categories of education that provide specifically vocational
or professional {raining, the private returns to the student out-
weigh these to society and that, accordingly, public financial
support to those groups shownld be correspondingly 1Dwer.2 It
could however, be that the distinction is spurious, for a general
higher education in, say the humanities, could open opccupational

possibilities no less thean would @ specific education in, say,

Friedman, M.: Op. Cit., p. 88.

Ibid. ; also Wisemen, J.: 'The Economics of Educatien',
Scottish Journal of Political Econemy, Fehbruary 1959, p. 52.
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3)

the applied sciences or law, albeit possibilities of a more
general nature. The call for differentiated subsidies in favour
of the non-professional forms of higher education cannot, there-

fore, be supported on these gréunds.l)

A related, although non-economic reason for state support, is the
creation of a relatively uniform set of national values that
would generate social cohesion and national pride by means of a
standardized education. But this is an argument that would be of
less significarce to higher education than to schools, bssides

being one thet would not necessarily be endorsed by all.

Further justification for state suppourt is that the educational
effort of a country and its eccnumi: orowth have been shown %o

be closely correlated and that; conseguently, the govcecrnment

should encourage investmznt in human capital by shouldering a mejor
portion of its costs. The difficulties encountered in trying to
establish the ngture of this correlation were discussed in

2)

greater detall in Section 2.5 zhove.

It is often argued that further justification for public support
for education is to be found in the market failure associated
with the financing of investments in human cepitel, becsuse of
the problems raised by uncertainty, risk and insufficient ligqui-
dity.B)
to benefit foom higher education and may originate fiom homes

Young persons are generally uncertain of their sbilities

that are sadly lacking in parental guidance in this respect.
Furthermore, uncertainty of future events, including life-span,
merbidity and academic prowess may influence z prospective etu-

dent's vision of the rate of return upon his invegtment and may

Horobir, 8.4, and Smyth, R.L.: 'The Economics of Education : A
Comment', Scottish Journal of Pplitical Economy, Fehruzry 1980,
pp. B7-74 on page 73. ‘

Lf. also Bowman, M.J.: 'Schultz, Denison, and the Contribution of
"Eds" to National Income Growth', Journsl of Political Economy,
Vol. 72, Uctobher 1964, pp. 450-464.

Becker, G.5.: Up. Cit., pp. 55-58.
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result in a socially incorrect 'market' solution. A complica-
ting factor in the case of investment in education is its highly
illiguid nature, which implies that, once the investment has
been made, only one way of acguiring a return exists. The asset
- cannot be transformed into any other or generate a dividend by
any other means. Therefore, an incorrect investment remairis so
for ever, which discourages those of meagre means from entering

the field at all.

Then apain, imperfections on the supply side of capital markeis
could produce a similarly sub-optimal solution that could re-
quire'state intervention in the form of the 'free' provision of
higher education. Human capital cannot generally be offered as
collateral for the purpose of raising loans to finance (higher)
education, with the result that poor students may experience
gifficulties with procuring funds and possibly be deprived of
making what could have been profitable investments. Although
similar arguments are applicable to other forms of investment by
young parsons, the sffects in the case of education may be ex-
pected to be more severe, because of the relatively long-term
nature of the investment and the difficulties encountered with
its postponement. Because of the reluctance on the part of out-
siders‘tn invest their money in students' education, self-finan-
cing must uften be resorted to by students, especially by those
envisaging a general as cpposed to s technical education and
cdnsequently unable to solicit some measure of support from
private firms. And undoubtedly, self-financing by the family

favours those of wealthy parentage.

Market failure of a different kind occurs when economic forces
exist that give rise to monopolies, as may happen if significant
economies of scele are present. As has been pointed out inm
Section 3.4.2 sbove, there are reasons to believe that in the
cas2 of education, higher education in particular, such scele
economies, albeit lposely defined to accommodate indivisibili-
ties, arz to be expected. The implications of such a situation
are that, because growth of a particuler institution results in
lower average coste, small cumpatiﬁg units are inclined to merge

to reap the zdvantages of size. The outcome is a monopoly with
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its attendant disadvantages of being able to raise prices, re-

duce quantities and eliminate a guud deal of consumer saovereignty.

Altﬁnugh these disadvantages are in general serious, it is not
self-evident what they in fact mean when applied to education. In
ags far gs universities are maximizers it is unlikely that income
will be maximized. If prestige is maximized, it seems possible
that an increase in, rather than & diminution of gquantity, i.e.
students, could be implied. And considerahle doubt exists whether
consumer sovereignty.is a meaningful concept in institutions that
pride themselves on faculty autonomy. Therefore, although local
monopolies may be inclined to develop in the education market,
their significance seems ambiguous. Their effect, especially in
the field af higher éducatiun, will in all prababilifv also have
been reduced by the speed and cunﬁenience of modern transporta-

tion.

Equity as Justification for the Public Provision of Education

The advocates of state provision of higher education point to
the inmequities that would result from educational market failures,
as well as to the benefits that would arise from 'free' govern-

L They argue that their

mental provision of higher education.
case ie strengthened by the apparent correlation that is believed
to exist between the education received and social strats attained

2)

by parents and those of their off-springs.”” On these grounds
they argue that the removal of at least one of the obstacles to
higher education in the way of the poor and socially disadvan-
taged, although by no means cepable of offering a panacea for

inequalities, could contribute to the removal of inequities.

Lf. Wattenbarger, J.L.: 'Student fees and Public Responsibility',
in Orwig, M.D. (Ed.) : Financing Higher Educatlion : Alternatives
for the Federal Government, Iowa City, Monograph 5, The American
Coliege Testing Program, 1971.

Unfortunately the interrelatedness of numerous social and physio-
lcupical factors makes the identification of such relationships
extremely difficult. Jencks, C.: 'Spcial Stratification and Higher
Education', in Orwig, M.D. (Ed.) : DOp. Cit., and Blaug, M.: fn
Introducticn to the Econcmics of Education, Middlesex, Penguin
Books, 1970, pp. 32 - 46, :
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Unfortunately, 1t is not certain tﬁat this will necessarily
follow. Flrstly, if the relationship noted in the previous
paragraph does generally hold, it would appear to suggest that
'free! governmental provision would be an ineffective instrument
for achieving the stated gosl. Secondly, although financial
matters are no doubht of importance, one study, at least, found
that parental income had relatively little influence upon univer-

gity admissimns.l) it is also possible that some enrolled students

-receive no parental support, but fend for themselves on the earn-

ings of their holiday work. In fact, it has been alleged that the
greater financial source of inequality of opportunities is the
absence of support in the final school years for impoverished
students whn have passed the legal school-leaving ape. School
holidays and réquirehents are less convenient for part-time work
than are the wuniversity equivalents. The pressure upon poorT
students to leave school and find full-time employment is conse-
quently greater. But the successful completion of schocl is a

2)

prerequisite for university admission.

From the point of view of equity, some have asked if it is not
ineguitable to confine subsidies to those who are able and
eligible to go to universities, rather than to provide subsidies

3)

for all of university-going age. Ag Johnson has phrased it:
"Superior intelllgence or skill is uwndoubtedly more economically
useful than the absence of it, but discriminating in favour of
it by fiscal subsidization will not necessarily produce a more

democratic and poverty-free or egalitarian snniety.”h) It would

Jencks, C.: Op. Cit., pp. 83-37; also Cnrrea, H.: The Economics
of Human Resnources, Amsterdam, North-Holland Publishing Co.,
1963, Chapter VII. [Lf. Section 4.4.3 below.

Cf. Blaug, M.: Op. Cit., p. 306; also Pechman, J.A.: 'Nopte on the
Intergenerational Transfer of Public Higher-Education Benefits',
Journal of Political Ecenomy, Vaol. 80, no. 3, Part I1, May/June
1972, pp. S 256-2535. See also Froomkin, J.: Trends in the Sources
of Student Support for FPostsecondary Education, Iowa, American
College Testing Program, Speciael Report 16, 1975, p. 23,where the
importance of student earnings in financing higher education is
emphasized.

1bid.
Johnson, H.G.: 'The Alternatives before Us', Journal of Poli-

tigal Economy, VYol. 80, no. 3, Part I1I, May/June 1972, pp.52680 -
5289 on p. 289,
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be possible to investigate the relationships between university
fees, per capita national income and -student enrolments. Houever,
considered opinion has 1t that what could be of greater importance
than financial ability is the attitude adopted both by the poten-
tial student and his parents towards university attendance. Per-
ception of the need for and the will to achieve a higher education
can be of overriding importance for a student's success at univer-

sityml)

Equity should, of course, be viewed against the broader backdrop
of society as a whole. FPublic or state provision of higher educa-
tion, which requires taxation aof the community for the provision
of funds, cannot therefore be judged in isolation. In an important
sense, what occurs if this method of filnancing is resorted to, is
a redistribution of income and wealth from one section of the
community, the taxpayers, to another, the students. Now, the cor-
relation between higher education and future sarnings has been
well established, even though doubt exists as to the causality
invuluéd: althounoh a degree does not of itself cenerate higher
garnings, it has certainly beccome thz most convenient key to the
pertals of future financial success.z) The guestion to be asked
is, accordingly, if it is equitable fo tax the community st large,
including its poorer members, to subsidize a group that will un-

doubtedly beceome its more affluent portion in the future,

Jencks, C.: Bp. €it., pp. 88-%7; Bowles, S5.: 'Schooling and In-
gguality from Generation to Generation', Journsl of Political
Economy, Vol. 80, no. 3, Part II, May/June 1972, pp. 5215-5251,
comes to the conclusion that, despite some evidence to the con-
trary, ‘... 8 surprisingly strong relationship (exists) between
gocio-sconomic background on the one hand, and educaticnal attain-
ments and income on the other' (p. S5239). Psacharopoules, G. and
Soumelis, C. found in a study of Greek schoolleavers that school
grade dominated in affecting plans for further study. And . parents'
education was the dominant variable in determining schopl grade.

'A Quantitive Analysis of the Demand for Higher Education',Higher
Education, Yol. 8, no. 2, 1979, pp. 158-177.

of

Sertion 2.2 above .
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The Financing of 'free' higher education in this way could have
regressive effects, as has been demonstrated in one study of the
system of public colleges and universities in Califernia. It

was estimated that the families of the upper income students

pald approximately one~third of the overall state and loccal taxes
mhich'suppnrt the state's higher educational system, whereas they
enjoyed about seventy-five per cent of the advantages of the 'free'
higher education pruuided.l) The regressive nature of the current
system of higher education charges could be emphasized by regar-
ding tuition and other fees as user taxes, which form a greater
percentage of the incomes of poor families than those of the

rich.z)

The counter-argument to that ralsed in the preceding paragraph
is that it is not useful to consider only one publie service in
isolation, for in total there are likely to be others that more
than compensate for this effect of the current methods of finan-
cing higher education. In addition, the initial argument over-
looks the important market failures ipherent in the provision of
education, particularly that caused by the externalities arising
from education's public gond prnpertiés.j) Elearly,.publin
benefits arise from the education of both the rich and the poor.
And when it is remembered that forgene earnings usually constitute
a major portion of total costs and are borne by students alone,

state subsidies often cease to look exorbitantly high.

It can be demonstrated that a related effect of the present
method of subsidizing higher education, but, however, one that
operates effectively through the market mechanism, indirectly

benefits those who do not go cn to receive university training.

Hinson, Jd.P.: 'Higher Education - How to Pay', New England
Econemic Review, March/April 1971, pp. 3-22 on p. 5.

Johnson, J.L.: 'Setting Tuition Levels at Public Institutions:
The Case of the University of Washington', Journal of Higher

Education, Vol. XLVII, no. 2, March/April 1876, pp. 125-139.

Bowen, H.R.: 'Finance and the Aims of American Higher Education'
in Brwig, M.D. (&d.) : DOp. Cit., p. 1l60.
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It could be termed the ‘relative wages effect' of the subsidy,
because over time it raises the wages of those occupaticnal
groups which do not require university training relativzly to

those groups which do. This occurs becasuse, if higher education

is subsidized, the private costs of the student are reduced.

More students are cnngequently attracted to the universities and
eventually find themselves in white collar occupations. The effect
thereof on the blue collar job market is that the supply of aspi-
rant workers is reduced, which will, if other thifgs remzin egual,
indice a wage rise. On the other hand, the increased supply of
white collar workers reduces the wage in that market. Respectively,
therefore, the university subsidy could alter the levels of wages

1)

to the benefit of the unsubsidized group.

The Provision of Hicher Education hy the Private Sector

Decentralization as Opposed to Centralization

The provision of higher education by {he governmant, as described
in the previous Section, contains many characteristics usually
The

of economic acti-

assnclated with centrally planned or soclalist economies.

basic tenet of socialism is the centralization
vity as occurs, for example, when education is provided and

administered by the state. In fact, soecialism is usuaslly defined

in economics as a system in which control over production is

"... vested with a central authority - or, ... in which, &s &

affairs of society belong to

matter of principle, the economic
the public and not to the private
trally controlled with the aid of
lized deeision making can only be

mation on the relevant conditions

2)

sphere." Production is cen-

detailed planning. But centra-
undertaken if sufficient infor-

is available to the planners,

therefore communication channels must be in operation between all

Kottis, A.P. and Kottis, G.C.:

'Public Subsidies to Higher Educa-

tion: A Mathematical Analysis of the Impect on the Supply end
Salaries of College Graduates', Finenzarchiv, 32(2), 13974, pp.

305-12.

Schumpeter, J.: Capitalism, Sociamlism and Democracy, London, Unwin

University Books, Eleventh Impression 1966, p. 167.
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the relevant spheres of the system. This is usually achieved
with the eid of a pyramidal, administrative structure and a
complicated bureaucratic system, in which decision making is the
prerogative of the higher echelons and implementation the task
of subordinates. This often leads to alienation from the plan-
ner's ideals as far as lower order mensgers are concerned and
to confusion of means for ends by those who are unable to gain
a comprehensive uiaw.l) Plans are, in addition, sometimes inten-
tionally misinterpreted to suit sectional interests; informa--
tion sent to the planners on input needs and output possibili-
ties is phrased to benefit the lower order manager, mhich leads

to the wrong or inefficient allocation of TESOUTCES.

On the other hand,the foundations of capitalism are individua-
lity and the decentralization of economic activity applied %o
consumers and producers alike. Decentralization implies the
existence of numerous decision units that are not administra-
tively linked and which may, in fact, be economically in opposi-
tion to ome another. Decisions are taken independently to further
peragnal gain or corporate profit, which is the primary motiva-
ting force. Each unit acts in competition with other units on

the economic information it has at its dispossl, consisting of

the market price, information on present market conditions and

expectations for the future.

The co-ordinating mechanism of a decentrelized economic system
is the market, which solves the problem of pricing and which
ordinarily regquires decentralization for its efficient function-
ing. Pricing implies, firstly, the autometic inflow of informa-
tion on production possibilities, consumer preferences, condi-

tions in the markets of other goods, income, time preferences,

Bergson, A.: 'Sources of Soviet Economic Inefficiency', in
Feiwel, G.R.{(FEd,): New Currentis in Soviet-Type Economiegs, Penn-
sylvaniz, International Textbook Co., 1968. These and other
problems encountered by centralized economic systems have been
well documented. See for example: Wilczynski, J.: Socialist
Economin Development and Reform, London, MacMillan Press Ltd.,
1972 and by the same author: The Economics of Socialism,tondon,
George Allen and Unwin Ltd., 2nd Edition, 1972,
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speculation; and secendly the computation of an index of
gscarcity or opportunity costs. The application of these prices
determines resource allocation and,through the pricing of origi-
nal factors,alsoc the distribution of income. The whole opera-
tion is performed automaticélly via the natursl adeptive tech-
niques of processing the vast amount of information, which flows
into the market, and the instantanecus adaptability of the prices

1)

themselves.,

As 1s the case with centralized systems, decentralization is
not devoid of prohlems, some of which have been alluded to above
in Section 4.1 as market fazilures. Nevertheless,on the strength
of several simplifying assumptions, it is possible to deduce

that & freely functioning market model will preduce an 'optimal!

configuration of prices that will sllocate resources 'efficiently’'.

The mechanics of such a model were outlined in Section 2.7 and
the model its=lf called a 'perfect market model'. This is the
model to which the protagonists of the private provision of sdu-
cation rescrt, when seeking support for the thesis that educa-
tional interests will be better served by the azhsence of state
provieion. As has been explained, this dozs not impiy that
there should be no state support for education, as indeed a sys-
tem of guvernmental educational VDUChETSZ) is usually advocated
to supplement the private provision of sducation. UWhat is meant
is that a 'free enterprise' system could heip solve many of the

3)

difficulties encountered in a centralized system.

The arguments in suppert of such a scheme may be approached from
the premise of individual freedom, which is assumed tm'he degi~
raule, and the obverse of which is individual responsibility,
including the responsibility for educating one's own children.
This implies that perents should be held accountable for the

Ltenge, 0.: 'The Computer and the Market', in Feinstein, C.H.(Ed.):
Sncialism, Capitslism and Economic Growth, Cambridge, Cambridge

University Pizss, 1967.
Vouchers are discussed in Section 5.2.3.

Wisemen, J.: Op. Cit., and Friedman, M.: Op. Cit.
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costs of their offspring's education, at lesst in as far as
private gains are derived from their education. The exceptions
allowed by the advocates of this approach are for the externa-
lities, monopolies and other causes of market failure that have
already received attention above. They argue that provision
should be made for these shortcomings by offering governmental
financial assistance in some form or other, for example by means

of grants, loans and subsidies (possibly in the form of vouchers),

" but not by governmental administration of all educational insti-~

tutions. And to ensure that the Tull sopial benefits are rea-
lized, legislation on minimum standards for and duration af

formal education should be enacted and enforsed by inspecticn.

The Potential AdVantéqes of the Private Provision of Education

The adventages that are haped for from such 8 system are szid

to be numergus. Firstly, it is believed that the administrative
problems, asspciated with centralizétinn and =znalysed above, can
be avoided. Cecondly, it is argued that the cumbersume'prﬁcedure,
whereby taxes are levied upon parents and channeled through the
state coffers, only to be redirected to the institutions at
which the parents themselves would have spent their educational
budgets, would be replaced by a direct form of payment, in any
case for the amount equal to the priﬁate benefit received by
gach user. If this were to be done, consumer choice, if not
sovereignty, could be reintroduced into education. Parents orn
students would be able to choose educational institutiocns in
accordance with the ratio of their perceived benefits fram a
particular institution on the one hend to, on the other, its
costs (in excess of the standard subsidy advanced by the state
to all institutions alike)., Thereby students would be able to
make rational choices with respect to their expected rates of
return on their private investments, or with respect to their

enjuymernit received from the consumption of education.

It is believed that considerable educaticnal diversification
would become possible. Users of education would be able to

choose institutions, established in response to thelir demand,
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- according to their emphasis, say, upon academic learning or
athletics, music or metalwork, depending upon their particular
tastes and aptitudes. In contrast, under a system of state
provisiaon, all are constrained to the average, with the excep-
tion of those who withdraw entirely from the system by choosing
a private educationzl institution, if available. And the fact
that some do, in fact, make such choices, despite their then
having to pay for education twice, as it were, (once in taxa-
tion and once in schonl fees), emphasizes the desirability of
the scheme. By the same token, it is argued that higher or
additional costs would only be incurred by those whose gain in
consumer welfare warranted better or more education, by which a
more efficient sllocation of resources could be ensured. Acade-
mically weak students would not be encouraged +o prolong their
studies unduly by having the costs of education concealed by

the payment of governmental susidies to all alike.

On the supply side, it is believed that efficisncy, variety

and flexibility could be enhanced by the competition that would
ensue from educational freedom of choice. It-is said that
schools and universities would supply what was desired by parents
and students for fear of forfeiting the income derived from
fees, and what was desired would be what was considered rele-
vant for the betterment of the particular student's future
career prospects. Curriculum reguirements would display =
hitherto unknown alacrity of adaptation and be freed T:Dm thie
shackles of academic traditions snd administrative huregaucracy.
The proposed system could also be employed to make faculty and
tééching staFF saiariéé mure susﬁeptible to the forces of supply
and demand, from which they ave shielded if salary sceles are
administered by a nationalized education 'industry'. It is
alleged that if that were to be done, the imbalances in the
supply of the different categories of teacher, often experisnced

in centrally administered Educatinnalxggﬁtemé, could be



1)

2)

116

ameliurated.;)

It has heen suggested by some that the attributes of the market
could be used beneFiciélly within universities as well as be-
tween them.Z) In essence the loglc is similar to that applicable
to students' choices of .institution: students should purchase
their éducational requirements from departments within the uni-
versity so that the budget of each department would be determined
by the sale of teaching to students and research to clients. If
these were inferior or of a kind not generally wanted, the depart-
ment woild automaticaelly be foreced to update its curricula, im-
prove its standards, research relevant topics or reduce its staff
because of dwindling income. Provision would again be made for
aocial benefits and fundamental but non-saleable research by

means of subsidies. Auxilliary services within the universilty
would be provided on a similar basis, with prices being charged
for the tse of administrative and library facilities by depart-
ments;as well as for the use of building space to ensure efficient

Use.

The Necessary Conditions for the Optimal Private Provision

of Education

Now, it was stated above, that if certain assumptions were made,
it could be demonstrated that the perfectly competitive market
model would allocate resources efficiently, which is the result
upon which much of the foregoing was based. This conclusiocn
requires further analysis, because unfortunately it suffers from

(

On the other hand it has been argued that because of imperfect
information flgws, especially about future demands upon the edu-
cational system, planning by individual universities is compli-
cated. Centralization could mlnlmzze the uncertainties and en-
hence efficiency.. Archibald, G.C.: 'On the Measurement of In-
puts and Outputs in Higher Eduuatimn', in Lumsden, W.G.: Effi-
ciency in Universities : The La-Pez Papers, Amsterdam, Elsevier
doientific Publishing Co., 1974, p. 129. 7The effects upon acade-
miz freedom of exposing unlverbltles to the forces of supply anr
demand aAre also unlikely to be exclusively positive.

Hoenack, S.A. & Norman, A.L.: ‘Incentives and Resource Allocation
in UanEqutlEu, Journal of ngher Educaticn, Vol. XLV, no. 1,
January 1974, pp. 21-37.




LY

2)

117

several shortcomings stemming from the model's assumptions,
if attempts are made to0 apply the model to what one may call

‘reality’.

In Section 2.2 the relevance of the so-called 'theonry of the
second best' for the standard welfare results of optimality and
efficiency were sketched in peneral terms. There it was pointed
put that if the requirements cof all the conditions for optimality
were not met, one could not be certain that insistence upon sa-
tisfying the remaining conditions would not detract from, rather
than add to welfare. The prublem for the proposed market model
for university finance is that it i1s almost certain that the
assumptions necessary for the theoretical results will not hold
in practice.l) And if they do not, there is in fact no theore-

tical justification for the use of the model at all.z)

Sume‘nf the more important assumptions reguired for a perfectly
competitive market to exist arefthat the product should be
homogeneous that each eceonomic agent should be so small,in re-
lation to the total market, that it is unable to influence the
market price by phanges in its guantity demanded or produced;
that there should be freedom of entry and exit to the psrticular
industry; that there should be knowledge of the different pro-
ducts now and in the future; and that market failures, for ex-
ample as caused by externalities, should not exist. Scrutiny of
the higher education market place reveals that almost invariably

none of these critical assumptions holds in reality.

In the preceding pages reference was made io a variety of market
fuilures and ways of compensating for these were proposed. How-
ever, the other reguirements of the theoretical construct are

not as easily disposed of. Firstly, the homogenelty requirement

Lealié, L.L. and Johnson, G.P.: 'The Market Model and Higher
Education', Journal of Higher Educetion, Vol. XLV, no. 1,
January 1974, pp. 1-20.

Cf. Graaff, . de V. : Thepretical Welfare Economics, Cambridge,
University Press, 1957, Chapter X.
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1s certain to be violated in an academic environment that che-
rishes autonomy. Courses bearing similar titles invariably
differ markédly in content from one university to another, sno
that the resulting product differentiation could be said to
resemble the imperfect rather than the perfect market model of
economic theory. It is mlso to be doubted if, in a relatively
small country like South Africa, a sufficiently large number of
institutions exists to foster the price-taking required for per-
fect market conditions. As economic theory does not even pro-
vide a sufficient measure of the latter, the application of |
theory to practice raises severe methodoulogical doubts. Furthero-
more, the reguirement that students have sufficient knowledge of
the various options at the different universities as well as of
the advantages now and in the future of each of these Dpiiuns,
as also the absence of (gengraphical) obstacles to the exer-
cising of any option, is hardly likely to be fulfilled in prac-

tice,

Une must conclude that the nature of the unmet assumptions are
such that the adventages attributed to the practical implementa-
tion of a market mechanism remain enigmatic. This cannot be
refuted by referring to the currentfglahal dominance of market
Ecbnumies, because of the absence of any objective measurs with
which the welfare of differing societies' achievements may be
judged. Ultimately, preference for a particular system rests
largely either upon hbeligf nr'upun a political value Jjudgement

with respect to personal liberties and the role of the state.l)

Cf. Leslie, L.L. and Jdohnson, G.P. : Op. Cit., p. 19. Although
these theoretical conclusions are corrsct, some measure of prag-
matism is necessary when seeking solutions to practical prohlems.
If this were not acknowledged, cost benefit analysis,for example,
which is based upon similar theoreticel assumptions, would not

be usable. The methodological inconsistancy implied by such an
approach was outlined briefly in Section 1.2.
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Mixed Fimancing af Higher Education

General Considerations

The system in use in South Africa for financing universitiss
relies both upon state support and student fees supplemented by
donations. As such 1t may be considered to be a mixed system
that aims to combine the best components of both the public

and private methods outlined above. Considerable state support
in the form of subsidies helps cvercome the major deficiencies
of a market mechanism for education on the one hand without on

the other dispensing with its commendable attributes.

Decentralizatiun vig the market has the important advantage

of easing the administrative and bureaucratic burdens associa-
ted with centralization. Jut a market mechanlsm relles upon
prices to aﬁt as indicators of the relative scarcity of re-
sources. In the education market, prices in the form of fees
charged for tulition and other services are important, firstly,
because they generate a not insubstantial portion of the univer-
sitizs' incomes and, secondly, because they form part of the
basis upon which private decisions as to the desirability of

pursuing a university education are made.

In this section the benefits and complicaticns of a mixed system
of financing universities are investigated. Attention is given
to the importance of pricing educational services 'correostiyl) so
as to solicit the best possible decisions by those who use
educational resources. UWays of making provision for the effects
of market failure upon those private decisions are suggested

and the effects of pricing upon the flow of funds to the univer-
sities are considered. The importance of financial aid to stu-
dents necessitates a separaie chapter, despite its being a par-
tial response to market failure and is, sececaordingly, dealt with

in Chapter 5.
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Pricing University Instruction

The purpose of a price system is to allocate resources amorgst
campeting ends in the sense that the resources are entrusted to
those who are prepared to pay for them. It follows, therefore,
that prices should be 'correct' so as to ensure that society's
scarce resources are optimally used. In Section 2.6.4 and the
accompanying Appendix 1t was explained that certain assumptions
allowed one to deduce that optimal pricing is achieved if prices
are set equal to marginal costs. This result was justified hy
the assumption that rational consumers will base their demands -
upon the benefits they receive and are gnod judges of the letter.
Rccordingly, if someone is preparsd to pay the cosis of produ-
cing a good, the benefits to him of the purchase are considered
to exceed the costs and its production is judged to be a oond
thing. Rlternatively, if the production of an additional unit
of, say, education brings greater costs than benefits, it is
considered best not to produce it. An optimun exists onee pro-
duction has been expanded to the point where marginal cost equals
priée as determined by demand. If pricing is done in this way,
the private behaviour of individuzals in the economy will result

in a socially satisfactory allocation of resources.

As has been repeatedly stressed above, however, private and
spcial benefits and costs mey diverge, in which case privatelv
rational cecisions would lead to socielly incorrect solutions.
These and other forms of market failurs prevalent in reality,

it was decided, render the goal of efficiency,in a general equi-
librium sense,unattainable. Nevertheless, much can still ke
sald about efficiency in the figoviasn piecemeal tradition of

comparing social and private costs and benefits; and marginal

Daniere, A Higher Education in the Americen Economy, New York,
Random Huuse,'lgﬁh, suggests many of the ideas on educational
pricing discussed in this section. See also Harris, 5.E.:
"Higher Education in the United States : The Economic Froblems’'.
Supplement to The Review of Economics and Statistics, Vol. XLII,
August 1960, no. 3, part 2; and Iollison, R.D, and Willet,T.D.:
‘A Proposal for Marginal Cost Financing of Higher Education’,
Publiec Finance, Vol. 27(3), 1972, pp. 375-380.

e
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cost pricing may still be a convenient point of departure for

pricing decisions in a decentralized econaomy.

Because global efficiency is no more easily achieved in principle
under centralization than under decentralization, the former

does not present an easy alternative. In fact, decentralization
via a market mechanism may be the best possible solution to the
practical problems of administering a particular system. The
allocation of resources is often more readily achieved with the

gid of prices than by administrative edict..

Prices are, of course, in use in the South African higher educa-
tional system, which implies that their effective use is to bhe
advocated. It therefore becomes necessary to analyse the effects
of verious pricing policies upon the supply of and demand for
higher education. A number of issues assume importance in this

respect.

Loh.2,1] The Elasticity of Demand for Education

If the demand curve for, say, university places by students has
a normal, negative slope, lowering the tuition fee charged for
admissiun must result in more students wishing to attend univer-
sities. The ultimate effect upon enrolments will depend updn
the elasticity of demand for higher education., In this respect
it is necessary to distinguish between the influsnce of prise
and those of social status and income upon the demand for higher

education.

Th=z Influence of Price : Unfortunately, virtually nothing is

known of the empirical demand curve or its elasticity for South

1) Cf. Section 1.1 for a brief discussion of the methodolcgical
problems of interpreting the theoretical conclusions in a prag-
matic fashion. Rusk, J.J. and Leslie, L.L. found that fees in
W5 A universities have largely been set on the basis of histo-
rical practices in an evolutionary rather than planned way. ' e
Setting of Tuition in Public Higher Education, Journal of Higher
Education, Vel. XLIX, no. 6, Nov./Dec. 1978, pp. 531-547.
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African universities. Houwever, empirical work has heen dune

for foreign universities, mostly with the aid of econometric
analysis, but also by simply asking students about their poten-
tial responses to changes in fees. Besides the limitatiens of
the available data, many of the standard econometric problems
are encountered in studies of this nature. Firstly, the demand
function can only be estimated if sufficient variation in price
pccurs; secondly, provision must be made for the many other
factors that can influence a student's decision whether or not
to enrol. fFor example, student and parental income and social
status, the courses offered by the universities, the ease of
gaining admigsien, the availability of competing institutions

of higher education and the student's location with respect to
the university could &ll influence enrolments. Thirdly, the
demand function must be econometrically 'identifiable'. Never-
theless,; even if provision is made for all the potential discre-
pancies, the conclusion arrived at is that the pricz elasticity

of demand for university places is 1mw.1)

- Jackson and lWeathersby, in a review of severn major demand studies,
concluded that in all cases a statistically significant negative
relationship existed between enrolment and the prices of univer-
sity admission. However, the price effect was relatively small
and decreased with increasing income, implying that the demand
from richer families is relatively more inelastic than that from
poor Famllies.z) Hoenack and Weiler estimated demand elasticities
for the University of Minnesota and concluded that cnstmfalated

tuition policies woulr have overell beneficial financial results,

McPherson, M.: ‘The Demand for Higher Education', in : Breneman,
D.W., and Finn, C.E. (Eds,): Public Peligy and Privete Higher
Education, Washington, Brookirngs Institution, 1978. Also,
Campbell, R, and Siegel, 8. : 'The Demand for Higher Education
in the United States, 1919-1964', American Economic Review,57,
1967, pp. L4B2-454,

Jackson, G.A, & Weathersby, G.B.: 'Individusl Demend for Higher
Fducation - A Review and Analysis of Recent Empiricel Studies',
Jourrnal of Higher Edusation, Vol. XiVI, no. 6, Nov./Dec. 1375,
pp. 623-652.
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implying therefore that the 'average' demand elasticity for
1) Ghali et.al. . Found
a price inelastic demand for enrolments at the University of

the various subject groupings was small.
Hamaii.2

A low price elasticity means that a change in student fees would
have a less than proportional effect upon enrolments. Orne of
the explanations for this phenomenans that could be advanced,is
that, because the price of a university =ducation in terms of
atudent fees is hbut one part of the total costs, its influence
upon enrolmente is reduced. The magnitude of subsidies and for-

gone incomes largely account for this effect.

Hansen illustrates the point with the aid of an éxamplé in

which a two year degree programme is sssumed to have a private
rate of return equal to 11.5 per cent when the student pays

30 per cent of total teaching costs. If tuition fees are abo-
lished, the private rate of return rises to 12 per cent and with
tuition fees set to cover full tegahing costs, the private rate

3

of return falls to 10.3 per cent. Because forgone earnings
play such a& major role in determining total private costs, thes
effect of universgity fees is not large. A lpw price elasticity

of demand may, therefore, be hypothesized.

It could be hypothesized that the price elasticity of demand could
giffer according to spcial group, in which case the equity ar-
guments raised in Section 4.2.2 could scquire greater pertinance.
It would, however, be difficult to stratify most availlable data

Hoenack, S5.A. and Weiler, W.C.: 'Cost-Related Tuition Policies
and University Enrollments', Journal of Human Resources, 10,037,
summer 1873, pp. 332-60.

Ghall, M., Miklius, W., and Wada, R.: 'The Demand for Higher
Education Facing an Individual Institution', Higher Education,
Vol. 6, no. &4, Nov. 1977, pp. 477-487,

Hansen, W.L.: 'Equity and the Finance of Higher Education',
Journal of Political Egonomy, Vel. 80, no. 3, part II, May/3une
1972, pp. 5.260-273 on p. 5.267. :




1)

124

according to social class in order to investigate this problem
Empifically. Indeed, it seems that ng attempts to achieve this
have as yet been made. Nevertheless, if one were to diétinguish
between two broad groups, a 1bw income group and a high income
group, it would not be surprising to discover that the demand

curves of both groups were price inelastic.

In the case of the poor,this could be justified a prigri by
noting the strong effect of rising incomes upen the demand for
EﬁUCEtiDﬂl? which seems to indicete that the decisions of +the
poor to purchase education are influenced more strongly by their
incomes than by the price of education. In sddition, the oppor-
tunity costs of forgone income are often particularly high for

this group.

In the case of the high income group, a low price =lasticity is
equally likely, because the decisions of the affluent to acgquire
university educetion are rarely affected by considerations of
price, at least not when the level of fees is already low as a
result of yovernmentel subsidies. A second reason could be the
high esteem granted to the graduate, which enhances the inherent

desirability of a degree.

An exception to the gemeral rule of a low prite elasticity in
respect of the demand for higher education could possibly be
founds if & further distinction were made between those who hatl
already gained admission to a university and new students. With
respect to those who had already geined admission or who had
already decided to do so, the hypothesis of a low price elasti-
city could prove inappropriste. The units of education demanded
by this group, whether measured in years of university atten-
dance or some other way, could indeed be sensitive to price
changes, particularly in the sense that low prices could encou-
rane students to stay at universities for lengthy periods. If
this is correct, (and unfortunately little empirical evidence

Cf. the section on the effects of socisel class and income

" below.
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exists)}) the group of students to whom this assumption applies
may be considered to have developed preferences for university

education as a consumption good.

The Influence pf Social Elass and Income : Although a low

price elasticity of demand has been hypothesized for beth the

low and high income groups, the influence of soneial status and
income upon the demand for higher education could be greater

than proportional. The avallable evidence is particularly strong
in the case of social class. Numerous studies have identified

a strong positive relationship between status in society and

the demand for (higher) education, indicating that relatively

more interest 1is shown for university education by the higher

2)

echelaons of a community than by the lower strata.

With respect to the influence nof income upon the demand Tor
education, the different suthors offer partislly conflicting
research results. Jdencks, for examnle, found that parental in-
come had comparatively little influence upon the demand for uni-
versity places.B) Howsver, Bolton came to the conclusien that
purchases of higher gducation are highly correlated with family

4)

income.

Because it is coneeivable that social class and income are them-
selves often highly currelated, one could conclude that the com-
bined effects of these are, that as either increases, the dzmand
for higher education can be expected to increase mare than pro-

portionally.

Cf. Section 4.4.2.2, below.

Jencks, C.: Op. Cit., Blaug, M. : Op. Cit., pp. 32-46; Com-
mittee on Higher Education : Report (The Robbins Report),

Vol. &4, London, H.M. Stationery Uffice, Gind. 2154, 1963,

par, 137-143; Bowlesa; S.: Op. Cit., p. 5.239; and
Psacharopoulos, G.: Dpg. Cit.

dencks, C.: Op, Cit.

Bolton, R.E.: 'The Econpmics and Public Financing of Highezr
Education', in Joint Economic Committee, Congress of the United
States: The Economics and Financing of Migher Education_in the
Unitpd Statez, Washington O C., U 8 Government Printing Office,
1969, p. 61.
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The Consequences of Changes in Tuition Fees

The consequences of a low price elasticity of demand are impor-
tent. In a sense they imply that pricing policy is = relatively
blunt instrument for requlating the demand for university educa-

~tion, which conflicts to a certain extent with the ideas put

forward in Section 2.6.3.1) Thare it was argued that if prices

were set equal to marginal costs, a reasonably ‘efficient! flow
of resources to higher education could be expected. Although
the rationale of this approach is not disproved by a low price
elasticity, its efficacy is impaired. On the other hand, the
notion of marginal cost pricing was advocated as & corollary of
the cost-benefit technigque or rate of return approach. And the
evidence cited sbove does not conflict with the latter. On the
contrary, Handa found that the etfect of expected eamiings upon
completion of a degree had a strong influence upon Enrulments.Z)

This illustrates the importance of the rate of return approach

‘when applied to total (expected) incomes and costs. As already

noted, the problem with university pricing policy is that
student fees account for a relatively small part of total costs

only.

Although a low price elasticity would mesn that pricing policy
would not have es large an impsct upon the total resources going
to higher education as previously surmised, the setting of fees
is nevertheless of yreat importance for the division of the
financial burden of those resourczs between students and state.

A low price elasticity mezns that students would on average b2
prepared to pay more for approximately the same amount of edu-
catinn,3 that is, unless the demand curve for education is
'kinked' -~ a possibility that will be considered below. However,

if it is assumed that that is not =zo, at least in respect of a

This insight is sttributable to Dr. R.H. Venter.

Handa, M.L. and Skolnik, M.L.: 'Unempluyment, Expected Returns
&nd the Demand for University Education in Ontzrio : Some Empi-
rical Results'. Higher Education, Vol. &, no. 1, February 1970,
ppo 27“1‘4'30

Hoensck, S.A. and Weiler, W.G.: Op. Cit.
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majority of students, universities could well consider turning

to fees to alleviate their financial plight.

As was noted in Section 4.2.2 the consequences of 8 low price
eiasticity for increasing enrolments from society's lower

strata (via reduced fees) is that a less than proporticnal
increase in enrolment will occur. Attempts at increasing these
enrolments hy decreasing fees will, therefore, be a very costly
process, because the total loss In tultion fee income for the
universities involved will ke bigh in relation to the new Ehrdl—

ments generated.

In addition, if feeswere lowered,increasad enrclment from the
higher socilal strata‘mnuld be induced, unless discriminatory
pricing were resorted to, as will De discussed more fully belruw,
fAccordingly, university income will be adversely affected from
this side es well and the rich will receive a windfall cain that
may conceivably be devetsed to the trappinos of their children's
student existence - expensive motocrcars, lavish living and the

L) In times

like have become a not unfamiliar campus phenaomenan,
of financial stringency as currently experienced by most univer-
sities, the possibility of such effects of lowering fees re-

guires seripus attention. Although fees generally provide only

g fraction of a university's total income, they remain very im-

vl
portant for the financial wellbeing of most institutimns.L)

Because of a low price elasticity, lowering fees will only par-
tially stimulate demand, whilst possibly decreassing the supply

of (guality) education for lack of funds - an effect not asso-

viated with loan cr scholarship programres that are, hnmev%g,

equally effective for overcoming most market deficliencies.

Cf. Hangen, W.t.: 'Income Distribution Effects of Higher tduca-
tion', Aperican Economic Review, - Vol. 60(2 ), May 1970, pp.
335-340.

Harris, S5.E.: Op, Lit., p. 12.

‘Fckstein, O.: 'The Problem of Higher College Tultion', The

Review of Economics and Statisiics, Vol. XLII, no. 3, part 17,
Supplement, August, 1960, pp. bl-7Z.
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Lowering tuitiocn fees will increase enrolments, even though the
effect is likely to be less than proportional. This increased
demand is @ rational response when seen from the perspective of
the individuel student, who will naturally take only his private
costs into consilderation. The fact that the socisl costs of his
education are almost invariably higher is usualiy concealed from
the student by subsidies,either from the government or from accu-
mulated university resources. Unless the external or neighbour-
hood effects of this expenditure upon education happen to egual
the discrepancy between private and sccial Dﬁsts, pricing kelow
costs will result in too many resources being directed to =du-
natiun.l) The degree to which this occurs will depend on the
price elasticity and the discrepancy between price and cost.

If, as was submitted above, the price elasticity is low, = less
than preportional effect will follow; and if the difrerence
between private and social costs is great,the effect will be
large. If, for sxample, a policy cf 'free' university entrance
(i.e. free of tuition fee charges) is followed, educstion will
he used till the marginal beneflt to the student has fallen to

a correspondingly low level, i.e. considerably more than would

2)

ntherwise have been used.

The effect of lowering tuition fees in‘respact of those studente

who had already gained (or decided to gain) edmission to a uni-

versity and who sre likely to b2 sensitive to price changes,

could be a greater than proportional increase in the duration of

studies undertasken, as mentioned above. This has indeed been

Schultz, T.W.: 'Dptimal Investment in College Instruction
Equity and Efficiency', Jgurnal of Political Econemy, Veol. 80,
no., 3, Part II, May/June 197Z, pp. 52 -~ 530. See also, Hansen,
W,l.. and Weisbrod, B.A.: 'A New approach to tHigher ELducation
Finance', in Orwig, M.D. (Ed.) : Op. Cit., pp. 117-1l&42.

Cf. Robinson, M.2.: 'Government Subsidy to Higher Education

Uenefize Costs and Non-Economic Valus nf the Policyl American
Journal af Economics and Saciolony, July 197:, 30(3), pp.159-174.
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evidenced in some quarters where admission charges have been
reduced drastically.l) The monetary incentives to acquire a
degree in the minimum period possible and to terminate study at
a level realistic to the student's intellectual capability are
removed. The result is over-investment in education and wasted

Tes0OUTLESS.

One may inguire whether, in the light of tultion fees being no
more than part of total costs, the effécts Just described are
likely to be signifiecant. UWhen opportunity cnsts are totalled,
fees are indeed a relatively small part, which would seem to
suggest'an insignificant effect, but forgone income may more
readily be accounted for,simply by sacrificing the frills of
afflusnce and living an ascetic life, than can direct expendi-
tures. Therefore, if a student's taste for education is well
developed, low fees could have 2 greater effect upon his cemand

2)

than his opportunity costs would have the analyst suspect.

Despite these considerations the inverse of lowering fees, namely
increasing student charges, has been sharply criticized for its
possible effects upon the composition of the student bady.3)
Although of course higher fees would bs likely to influsnce
potential enrolment from poor Families negatively, it has bzen
argued that the effect may be greater than propertienal in per-
centage terms. Again, empirical evidence, in particular evidence
of relevance to the South African situation, is sadly lacking.
Nevertheless, Eveﬁ thdugh this arqument seems 4o be in prima

Facie contradiction of the low price elasticity suggested above,

For example in Uest Germany. Scurce: Prof. Dr. G. Turner,
Prasident der Uestdeutschen Rektorenkonferenz, Personal Inter-
vievi, March 1981. See alsn: Hinson, J.P.: Bp. Cit., p. 2.

On the other hand, those who are really poor (and for whom the
benefits of low fees are primarily intenced), may find that the
ppportunity costs of forgome income sre toe great to warrand
university attendance, even if tultion fees are zero. Lf.
Hansen, W.L. and Weisbrod, 8.A.: Op. Cit.

Cf. Harris, S.E.: Op. Cit.
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it need not necessarily be so. It is possible to envisage a
situation in which a price fall would not increase enrolment
significantly, but in which a price rise would have a signifi-
cant but opposite effect. If that were to be so, the demand
curve would be similar to the 'kinked' curve familiar to pli-
gopoly thecrists and the necessity of using policy measures other
than fee adjustments to achieve the goal of increased enrolments
from poor or other socially disadvantaged groups would be em-

1)

phasized.

One alternative policy measure is that of price discrimination,
by which is meeant that different groups are charged different
fees. The necessary conditions for discriminatory pricing are:
that the total market should be divisihle; that each subsection
should have different elasticities;and that it should not ke
possible to resell a commodity bought in a low-price market in
a high-price market.z) In éducatiun markets the last of fhese
conditions is met and requires no comment; the second is not
unlikely to be fulfilled either,even if the elasticities in
both groups are less than one; and thé first is possible in
principle, even though practical implementation may not be

easily accomplished.

The method most readily available for implementing discrimina-
tory pricing is that of offering rebates on tuition eand other
3)

fees in the fprm of bursaries or scholarships. The effect

is one of reducing fees for the selected group. The advanteage

Cf. Jdenny, H.H.: '"Pricing and Uptimum Size in a Non-Profit In-
gstitution: The University', American.Economic Review, Vol, LVUITI,
no., 2, May 1968, pp. 270-283 on p. £75.

Koutsoyiannis, A.: Modern Microsconomics, (Second Edition),
London, MacMilian, 1979, p. 192. Alsc Kaysen, ©.: 'Gome General
Dbhservations on the Pricing of Higher Education', The Review of
Economics and Statistics, Vol. XLII, no. 3, Part 11, Supplement,
August 1960, pp. 55-60. :

Cf. Hoensck, 5.A.: 'The Efficient Allpcation of Subsidies to
College Students', American Econgmic Review, VYol. 61, no. 3,
June 1971, pp. 302-311.
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of such a scheme is that candidates for financial aid present
themselves of their own accord, which obviates the need to
administer a universal needs test to gsuge the financial plight
of new entrants. The disadvantage is, however, that even the
well publicized existence of a scholarship fund may be insuffi-
cient to overcome the initial scepticism raised by high nominal
fees in the minds of potential students and may thus be a deter-
mining factor in the decisions of those with less than average
tenacity. And with respect to university admissions, as was
poinied out above, these may be those for whom the eid was in-
tended.

The Desirability of Increased Enralmants-

THe oueetions to bz answered next are, firstly, whether incressed
gnrolment will enhance or detrsct from society's welfare, and
secondly, whether the inecreased duration of a study period could
be said to be detrimental if the student derives benefit there-
from and is a:knowledged to be the best available judge of his
own well-being. The answers are, needless to say, interlinked.
and related to the problems discussed in Section 2.6, In
principle, if the socisl ben=fits that result from a higher en-
rolment exceed the social costs incurred, the effects will be

‘positive and should be endorsed. HBowever, if the opposite were

to be true and the net eoncial benefits were o be negative,

the result would be z prodigzl use of resaurces. That is, if
low prices reflect low cosis to society of malking the necessary
provision, all is well, The danger, however, lies in the pro-
vigion of education below cnst (even once all exiernal effects
have been aceounted for) esnd allowing free access at that price,

in which case welfare may be detrimentally aFFected.l)

Clearly, if edditional reszourcse are to be deployed, welifare

will be ernhanced by their most effective use. But no a_priori

Seg: Nerlaove, M.: 'On Tuition and the Costs of Higher Educetion:
Prolegomena {o a Conegptual Framework', Journal of Pylitical
Economy, Vol. 80, No. 3, Part II, May/June 1972, pp. 5.178-5.218.
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reasons exist to suppose that educaticnal expenditure should

be more efficacious in increasing welfare than that on many
other social services. In this regard some educationalists are
wont to argue that an increase in the amount of education pro-
vided for and consumed by society is invariably a desirable
thing, in which case increased enrolment would be lauded and
the lowering of fees endorsed. The argument, however, overlooks
the essential measuring rod of opportunity costs, implied in
this case by increasing educational expenditure. ODue to the
scarcity of resources, other socially beneficial projects may
have to be curtailed or postponed. And if the social returns
on any of the latter exceed those derived from education, pre-
ference should be given to the former. For example, it‘is not
to be argued that bigher education should invariably take pre-
ference over the puiblic provision of health services, law and

prder, housing or the like.

Indeed, difficult questions of interpersonal compariscis of
utility are raised, for which no better measure than the (inade-
quate) ane of money exists.l) Nevertheless, becesuse it is not
possible always to assume pre-eminence for education, social
rates of return must be estimated for every possibility answ

and will depend upon the circumsuances.

Establishing what the social opportunity costs of increasing
enrclments are, is thwart with the difficulties that have con-
tinually been encounitered in the course of thie dissertation.
But that need not dull the principles involved. In fact, if all
state subsidized ventures were to be ranked in order of priority
so thiat the social opportunity costs of university finance could
EDme to the fore clearly, it could conceivably be found that
opportunity costs rise more quickly than possibly at first sur-
mised. The reasson would be that as more and more socially

pressing projecis were shelved to make room for university

It's use presupposes 8 ressonably cgqual income distribution,

without which the measurinog rod becomes distorted. For Instance,a

specified sum of money is unlikely to mean to a millionaire what
it does to a pauper.
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expansion the marginal social opportunity costs of higher edu-
cation would rise, even if university accounts had not begun to

show rising financial costs.

In conclusion of the above arguments, it seems that caution must
be exercised on economic grounds when cunsidering lowering
university fees. The results could be wasteful whilst contri-
buting little towards the saocial goal of incréasing the propor-
' L) bn the .other hand

8 cdaveat about lowering fees does not imply that fees should be

tional enrolment of working class students.

raised, Obviously the arguments given above may be applied in
reverse with egual force to fees that are 'too high'. Juet as
undercharging will lead to @ profligate use of resources, sno
gvercharging will result in an unwarranted parsimony in educa-
tional provision that will detract from welfare. Resources will
once again be incorrectly sllocated. And many would argue that
if excesses arse to occur, the benefit should be given to educa-
tion. It copuld, in addition, be said by opponents of raised
fees that opportunities will be removed from possibly deserving
candidates. If, as was arqued above, the demand curve ef wor-
king class students is kinked, the effect could be severs. Means
of providing sturdent assistance to combat and even possibly.

reverse this effect are analysed below in Chapter 5.

Over time a counteracting force in the form of the positive
income elasticity of demand identified asbove could prevail. A
strong correlation exists between the growth of a nation's

wealth and its demand for educatiun.z) Howzver, this also im-
plies that pressure upon the (higher) education system will in-
crease as national incomz grows, an effect which is likely to

be of particular relevence in South Africa, where a large section

of the population has in the past neither enjoyed a high siandard

Van Dijk, P.M.H.: Hoger-Onderwysheleid., Epcnomische Toeteing aan
Enkele Doelstellingen, . hmsterdam, Fp.D. Thesis, University
of Amsterdam, 1980, supports these general conclusions.

CT. Section 2.5.1 above.
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of living nor delivered significant numbers of students to the

universities.

The Determination of Instructiocnal Costs and Prices

The question remains of how tuition fees are tn be =set if maroi-
nal ceosts are used as a point of departure. Two points are
relevant: firstly, the magnitude of the marginal costs, and

secondly, the method for making provision for merket failures.

The marginal costs of relevance for determining tuition fees are
clearly those generated by teaching. However, as was pointed
put in Section 3.4.3 above, teaching and research are usually
jointly produced in universities and no watertight method of
comportmentalizing caosts exists, if production is truly joint.
Neverthel=ss, to ignore the existence of jointness can hardly

be considered a saﬁisfantury solution. As was submittéd in
Section 3.4.3,a pragmatic apportionment of the costs of faculty
inputs on the basis of, say, an estimate of time spent on

teaching and research is at least & partiel solution. Once

-this has been done, teaching costs can be estimated by subirac-

“ting the costs of research and the other ancillary services pro-

vided by the university from total costs., This procedure should
ideally he followed for each different subject grouping and for
different levels (e.g. undergraduzte and post graduate). The
possibility of having differences in fees as a result of diffe-

i

rences in costs should glsp be acknowledgead,

Interest and redemption charges on loans for the buildings used
for teaching should be included (once provision has been made for
jointness with ressarch). This is in conflict with the recommen-
dation af the Van Wyk de Vries Report, which advocated the total

-

. s . P 2 . .
provision of capital facilitiss by the state. Hasic economic

Carnegie Commission on Higher Education: Higher Education: Who
Payg? Who Benefits? Who Should Pay? New York, McGraw-Rill, 1973,
p. 109,

Main Renprt of the Commission of Enguiry into the Uoiversities,

(The Van Wyk de Vries Report), Pretoria, Gouernment Printer,
RP. 25/1974, paragraph 32.34.
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principles, however, state that the relevant economic costs,
which may‘differ from accounting costs, are opportunity costs.
As was argued in Section 3.2, the majority of university buil-
dings cause oppportunity costs spproximately equal to the rele-
vant interest and redemption charges. These charges should,

1)

therefore, be included in total costs.

Unce an estimate of teaching costs has been made and the marogi-
nal magnitude determined, provision must be made for the market
failures thet have been discussed at various points in this dis~
sertation, for example, fur those casused by the public benefits
of education. However, it is not possible to state unequivo-
cally how great the public benefits of sducation are.z) Undoubs-
edly, thelir magnitude will depend upon the peculiar circumstan-
ces of easch society. In an economic system based upon socialist
principles in which a great part of the economic returns (barring
consumption benefits) are appropriated by the state, social
benefits must dominate. On the other hanﬁ in 2 market system,
the returns to educatlion are tn a large extent reflected in the
remuneration paid to the educated and, therefore, acerue mainly
to private persons with social benefits belng correspondingly
less., Nevertheless, the costs of the sociel benefits that are
generated should be the responsibility of society at large. IT
no public provision were to be made, relatively too few resour-
ces would be directed towards education to the detriment of all.
Many ways of subsidizing higher education have been devised for

this purpose, some of which are anzlysed in the next chapter.

It may at times ocour that shortages of skilled workers in the
economy make it desirable for universities to train more stu-

dents in various categories. In & market economy this result

Cf. Daniére, A.: Op. Cit., o. 20, footnote 1, and Section 3.2
above.

Cf. Section 2.2 above: also Sghultz, T.W.: Op. Cit., on p.2l
and Bowen,H.:0p. Cit., on pp. 168-170. The former states that
the relevant externalities are few in number, wherzas the
latter argues ta the contrary.
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is achieved by the higher demand for those workers increasing
wages in the particular skill categories which will raise the
privete returns on the educational costs, and therefare, en-
courage students to enrol for the reguired subjects. In prin-
ciple it should not be necessary to reduce university fees by

1)

incréasing subsidies to anhieve the desired result. Marginal
cost pricing ensures that participants in the economic system
make socially correct decisions, which they cannot do if the
true magnitude of costs is concealed. Nevertheless, 1t could
be argued that an adegquate supply of highly skilled labour

(and entrepreneurs) is an essential ingredient for tie creation
of employment opportunities for unskilled workers. And because
of the importance of employment to society in ensuring wezlth
and stability, universities should he encouraged to produce gra-

guates by increased subsidizaticn to higher sducation.

Although the creation of employment opportunities, especilally in
fleveloping countries such as South Africa, undoubtedly adds an
extra and important facet to the social benefits of education
and does warrant publlc support, the uncritical subsidization
of universities 1s unlikely to solve the basic problems generslly

inherent in economiee of this type. Often, even in purportedily

L

free market sconomies, structural reasons may be found for the

inadeqguate flow of students to satisfy the demand for skills,
for example in the form of inadequste primany ahd secondary
schooling, insufficient financial support at those lower levels
or social (and even legal) harriers in the way of access to in-

stitutions of higher learning or job opportunities. If the

shortage is due to one or a combination of these factors, the
indiscriminate subsidizaetion of university students at a higher
rate will have the effect of increasing the private returns of

those for whom the obstacles do not exist, whilst having littie

effect upon enrolment. The benefits will go to those who are

in likelihood already earning considerable rents upon thelr

Ag is pointed out in Section 8.2.3.2. , increasing wages could
be detrimental for inflation, particularly if the pool of
trainable persons in a country is small (in the short-run). See
also the discussion in the next few paragraphs.
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tartificially' scarce skills instead of to society as planned.
This point is, of course, of relevance to the South African
situation. It also emphasises a major preblem zrea for effec-
tive educational planning. Because the supply of and demand for
education are in many ways so intimately connected to labour
market conditions, restrictions upcn the horisontal and vertical
mobpility of labour, (as wes formerly common in South Africa and
of which the current generation still bears the legacy) make the
gtraightforward application of market crientated planning tech-
niques dubious., Unfortunately, both marginal cost pricing and

rate of return analysis are egqually tarnished in this respect.

Marginal cost pricing and discriminatory pricing between rich
and poor students to influence the compositicn of the student
dey will also generally be incompatible seeing that the dis-
criminatory pricing is based upon the use of monopolistic power.
Little can be done about this, however, and the use of a parti-
cular pricing te:hniq&e must depend upon the relative policy
weights attached to the gosls of 'efficiency' end ‘equity’.
Marginal cost pricing is, nevertheless, compatible with discri-
mination in a different sense,namely that different faculties
could charge different fees depending upon their cost structures.
But that is, of course, the essence of the method. If it is
helieved that enrolment in strategic subjects will be adversely
affected thereby, cprrections can b» made by explicit differen-
tial subsidization in respect of the different community bene-
fits involved. OSuch a procedure would not disguise the policy
decisions cr their cosbts. UWith respect to joint production,
marginal cost pricing can also lead to difierent prices, depen-
ding upon the demand for the various joint products, without vio-
lating the principles involved. for example, if ﬁrﬁduuts A and
B are produced in sirict jointness, but the demand for A exceeds

that for 8, their prices will vary accnrdingly.l)

Finally, alithough the principles enunciated sbove are clear, the

inability to guantify the externalities arising from education

kWaysen, G.: 0Op. Cit., p. 57.
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effectively in practice, renders it near to impossible to state
categorically what percentage of costs should be the responsi-
hility of the state and what percentage that of the private
student.l) Resort must be had to the political process, whereby

society can express itself on the issue of whether in its judge-

ment (which, after all, must be the determining facter) more or

less should be spent on education from the public coffers. 1In.
effect, unless extensive research is conducted on this question
in the future, the economist can say little more than that scme

subsidizaticn of higher cducation must occur and that in market

- type economies it should be less than in socialist svstems.

The remaining principle source of market fallure is the inability
of capital markets to provide aderuate funds an poor students,
which results in relatively too few rescurces being used far
education by this group. The problem is aggravated by the risks
involved for the student in spending a large sum of money on his
Educatign befcre being certain of his being able to recoup his

Dﬁtlay.i) The methods devised to overcome these difficulties

are discussed below in Uhapter 5.

Pricing Resparch

“The principles for the pricing of teaching apply mutatis mutandis

to the other university products, of which research is the mejor
pne. In effect this means that the recipients of the benefits
should pay an amount equael to the marginal costs thereof and if

the benefits af the last unit produced, as messured by the price

offered for that unit, exceed its costs, output should be expanded.

Cf. Carnegie Commission on Higher Education: Op. Cit., Chapter 11.

Nerlove, M.: Op. Cit., pp. $i85-5190. A possible solution would
be to lower tuition fees in thz first year of university study -

pechaps to zero - so as to allow new students the opportunity of

testing their academic capabilities. Thareafter it can oe &C-
suned that a decision to continue studying implies knowledge of
the costs involved and a willingness to pay. A proposal to this
pffect was made by the Carnegie Conncil on Pelicy Studies 1in
Higher Education: Low or Mo Tuition (The Feasibility of a Natio-
nal Policy for the First Two vears of College), San Francisco,
Jossey-~3dass Lid,, 1975,
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If the benefits are shared between persons in their private
capacities end society at large, then the costs should likswise
be shared in the same ratio by means of state subsidies to

universities.

With respect to research, one can conceive of two broad catego-
ries: firstly, research of a fundamental nature, the results

of which add to knowledge and form the basis for zpplied studies
in the Futufe, but do not have immediate pecuniary spin-off ef-
fects for the researchefé, and secondly, applied research to |
investigate specific problems in industry and usually undertaken
pn refquest of those who wish to make use of the results. The
two categories are, needless to say, not clearly defined -~ some
resgarch projects will contain Elementé of both - but serve tno

illustrate the principles involved.

Thers are several reasons why research projects of the first
kind should be subsidized by the stete entirely. Firstly, the
beneficiary from such research activities is society rather than
the individual researcher. S5econdly, the considerable element
of risk involvecd in the breaking of new ground implies that the
fesults need not invariahbly be pesitive and that therefore,
individual researchers could be hesitant of undertaking projects
of this nature. If, on the other hend, the risks were to be
shared by society by means of subsidization, the burden for any
single person would be negligibie. Thiroly, the rzsults of

this kind of research are generally published in the particular
disciplineg' scientific journals and, consequently, immediately
become public property. The withholding of this kind of know-
ledge from those unahle to0 pay the price would be detrimental

to the long run development of society. The public good guality
of fundamental research should, therafore, preferably be empha-

giz=d by public Funding.l)

Cf. Magnussen, D.: 'The Cost and Financing of Post-Secondary
Education', in 0 £ € 0. Report: Towards Mass Higher Education,
Paris, O E C D , 1974, p. 200.
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Research Falling'in the second category differs to a large ex-
“tent from that in the first. Being largely commissioned for
specific use in industry it does not have the public good pro-
perties just described. Neither is risk usually involved for
the researchers, who are generally employed to investigate =
problem area and t0 make recommendations. The fact that the
latter may be eitber positive or negative from the viewpoint of
industry is of little concern to the researchers. And must im-
portantly, research of this nature commands a market price and
generates income for the researchers directly. There is, there-
foie, no need for the statez to interfere with the market menha-
nism by subsidization in this case. In fact, it would be prefe-
rable to classify work of this nature as part of the universi-
ties' public service‘prugrammes.l) A price equal to marginal
costs, including the costs of university facilities used, shnuld

be charged.

The determinatlon of the price of fundamental research ig con-
ceptually more difficult. Universities are generally involved
with both categories of resgarch simultaneously and, of course,
much research is done that contains elements of each. Often in
practice it will be difficult to distinguish between the tuwo,
which will complicate decisions on how the whole should be finan-
ced., UOnce again, a clear theoretical principle needs a pragmatic
application. One possible solution would be tn consider all
research, of which the results are published in relevant journals,
as falling in the first category, beceuse publicstion turns re-
search results into public goods. Not all research that is pu-
blished in this way, will necessarily be of a fundamental nature,
whereas some that is, is published in books and monographs that
are not easily monitored. However, an indication of the magni-

tudes involved would be obtained by this methad.e)

This is the case in the GAPSE system. CLCf. Chapter 7.

HEQE Section 3.3.2.
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Because society is the beneficiary of fundamental research, it
pays a price in the form of subsidization. Subsidization should
be coupled (partially) to the output of the first category of
research so as to ensure that incentives exist for researchers
to use their time and other resources productively. The dis-
advantage 1s that inevitably incentives to publish will be gene-
rated that may lead to inferior work being produced, thereby
placing heavy responsibilities upon journal editors. A solution
to this problem would be to make use of the citetion index sys-

tem advocated in Section 3.3.2 above.

The total research subsidy cannot be based upon outputs alone,
firstly because of the difficulties involved in measurement, but
mare impnrtantly bscause of the 'riskiness' with respect to out-
put mentioned sbove. Certain research consignments do not de-
liver results at regular intervals, but ceould nevertheless he
most important, as the results eventually schieved, possibly
after many failures, may constitute msjor scientific advances.
Provision must be made for such cases by partially basing sub-
sidization upon the time spent on research. Unfortunately, that
lmplies basing subsidies upon inputs rather than outputs, which
was considered undesirable in Chapter 3. It may also result in
universities returning biased statistics on the division of
feculty time and facilities between teaching and research respec-
tively, seeing that. fundamental research, but not teaching,
should be subsidized in‘full.l) Undoubtedly inaeccuracies will
arise, the most seriocus being possible due to the inability of
separating joint costs, but the propossl does go same way touwards

solving an otherwise insoluble preblem.

It does not%, however, solve the problem of determining how much
money should be spent in total on basic research to arrive at

a social optimum. Theoretically the subsidy should be such that
the expected rate of return on the last research project under-

taken with its aid eguals the expected rate of return on the next

Vide Chapter 7.
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best project that was forgone to make way for the research.
But the empirical data for finding that point are unfortunately

not available.l)

In the case of commissioned research, the benefits of which
accrue directly to the researchers, no subsidy should in prin-
ciple bhe paid.z) This may be difficult to achieve in practice,
because some jointnewss with Funaamental research can be expec-~
ted, especially with regard te preliminary work, and some af
the results are likely to find thelir way into the journal lite-
rature: where they will be grouped in the first categery. (This
ig not likely to happen until the commissioning institution has
had the opportunity to monopolize and explgit‘the results to

its satiafaction).

Pricinq Ancillary Services

With respect to the other outputs of universities the same prin-
ciple should be applied to determine whether subsidization is
palled for or not. Many of the ancillery programmes of a uni-
versity do not qualify for subsidies on the grounds of public
Qund properties, An example of these is the provision of board
and lodging for students. The becnefits of such facilities go
directly to their users with negligible spin-off effects for
other members of society.  And prices can be charged for their
use. Consequently there is no justification for their subsidi-

zation by the fiscus.

In thz case of academic support programmes such as libraries,

no theoretically satisfactory divieion can be‘made between the
use of library facilities for teaching, research or other pur-
poses, hecause of the jointness present in production. It is,

for examplie, in many eases not possible to categorize a library

Nerlove, M.: Op. Cit., p. 5.211.

This principlz should be extended to all astivities of the
public service programme. Vide Cnapter 7.
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book as being for teaching or research.’ Nevertheless, some
pragmatic indication may be had on the basis of an estimate.

One could for instance afgue that undergraduate teaching relies
upon a relatively small collection of books; that post-graduate
teaching and research are completely intertwined and rely upon

a large library collection; and that commissioned research gene-

-rally makes use of those facilities already created for funda-

mental research. Therefore, university libraries should be fully

gsubsidized.

In the case of administratiﬁe services jointness could be more
Imagined than real, because within a central administratiaon
separate departments afe usuelly employed for, say, academic
student records, faculty staff matters, student residences ete.
and, accordingly, costs can be apportioned and the basis for
subsidization established.

The Implications for Non-University Post-S5econdary Institutions

It was stated in Chapter 2 (and explained more fully in the ac-
companying appendix)that optimal resource allocation models. indi-
cate several 'rules' tn be applied when seeking to maximize eco-
nomic welfare. However, when the simplifying assumptions, upon
which those models are built, are relaxed, these 'rules' lose
much of their signi?icance. Under such circumstances it is no
longer possible to generalize in the way implied by the 'rules',
because if the so-called 'first best' solution is not attzinable,

‘the nature of the 'second hest' solution depends upon the form

of the additional conetraint placed upon the system by the relaxa-

tion of one of the initial assumptions.

Now, because the justification for marginal cost prieing is
derived from the 'first best rules', it follows that the theory

of the second best is relevant for the application of such prieing
technigues. Of particular importance is one of the corollaries

of the theory of the second best, which states that, if g pi=ce-
meal spplication of the first best rules is attempted, the result
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ctould be & worsened rather than an impfuued allocation of re-
sources. In the context of post-secondary Educatinn; this im-
plies that. the application of marginal cost pricing to the uni-
versities in isolation could be detrimental.

In practice this means that the same technigques should be applied
to all post-secondary institutions at any one time. 1If, for
instance, university fees were to be calculated on the basis of
costa, but college fees not, with the result that a college edu-
cation became relatively cheaper than a comparable university
education, students would be unduly influenced to attend colleges.
To avpid such possible distortions the whole post-secondary field
should be regarded as a whole and the methods of subsidization
and the setting of fees viewed comprehensively.
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CHAPTER 5

FINANCIAL SUPPORT FOR STUDENTS AND UNIVERSITIES

5.1 Introduction

University students are supported financially from a number of

1)

50UTrcCes. To a very large extent the student himself bears

the Sharaus weight of the costs of a university education by
forgoing the income he could have earned. Parents or families
are slso generally required to pay a portion of the direct costs
of a student's educatian.’ But, important though these contri-
butions may be, it is not thay that form the subject for discus-
sion in this chapter, which is devoted primarily to the other
sources of student and university income. As an initial gene-
ralizetion, these can be divided under two broad headings, namely,
aid to students and their families,and aid to institutions.

The first category includes direct student grants, loans, educa-
tiDn“yqyghgrs and taxwppncessiphs, whereas the secnﬁa_a}nup-Eﬁnn

slsts of governmental sﬁbéidies to institutions and tax conces-

slons that stimulate donations to institutions.

5.2 Financial Aid to Students

5.2.1 Grants

Perhaps the most obvious way Df.EEéiBtiﬂg a student aover hisg
financial difficulties is to offer him a direct grant, which is
a sum of money to be used for his education and to which no
strings are attached other than that the money is to be devoted
to education. Perhaps the best known form of grant is the

scholarship which is awarded on the basis of scholastic merit

1) Qﬁ. Woodhall, M.: Review of Student Support Schemes in Selected
OECD Cgountries, Paris, 0 £ 0 D , 1578.

2) "One estimate for 1970 ... suogests that student aid amounts tc
24 per cent of the earnings foregone (sic) of students in Britain,
but only 5 per cent in France asnd 2 per cent in Japan. In the
United States ... (it was estimated) that in 1970 student aid,
including that devoted to fees,amounted to 13 per cent of ear-
nings foregaone (sic)." Woodhall, M.: Op, Cit., p. 16.
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and which may be sufficient to cover either a portion of a
student's direct costs or all his direct costs plus a fraction
of his forgone income. Financial need rarely plays s pruﬁinent
role in this kind of grant. Financial need could, however, be
made the determining factor of eligibility for grants, in which
case a means test would be needed to establish the financial

1) The size of the grant

position of the student or his family.
could then be varied in inverse proportion to the ability of

the family toc afford the student's education.

Grants of this nature have the positive attribute of currebting

to some degree the imbalances in finmancial power and, therefore,

of the opportunities inherent in society, although, as was painted
out in Section 4.2, far more than financial means alone governs
access to universities. In fact, as was stated at that jun:ture,ji
'free' education can have highly regressive effects because ]
areater use of it is made by the rich. Nevertheless, grants ar2 ll
alsp beneficial in as far as they do not produce graduates whoo i
are burdened with debt, which could influence students' choices |

of careers.

Aifhuugh the genersl pruvisiun‘uflgrants would be neutral in
their effects on students' decisions, grants are often offered
selectively to influence students to enrol, usuzally for particu-
lar courses. For example, when certain sectors of the economy
require recruits with a particuler training, it is common for '
both the private sector and the state to offer generous Financialk
assistance tn students who are prepared to enrol for thE‘rem:[uirE:t:I‘E
dieciplines, sven though the efficacy of so doing has been gues- '
tioned,z) However, grants that are dependent upon financial need i

Mushkin, 5.J. (Ed.): Econcmics of Higher Education, Washington,
D.C., United States Department of Health, Education and Welfare,
1962, Chapter 13 considers @ means test acceptable in education,
glthough it often fails elsewhere.

Jackson, G.A.: 'Financial Aid and Student Enrolment', Journal of
Higher Education, Vol. XLIX, no. &, Nov/Dec. 1978, p. 548, pnints

out that '... the power of financial aid to change prospective

- students’ minds ... (is) modest ... (Mast) sid intended to attract
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alone may entall the disadvantage ﬁf affecting the incentives
of students, not only with respect to subject choice, but also
with respect to their will to complete their degrees in the

shortest time possible. The detrimental consequences already

1)

noted of charging low tuition fees are, of course, applicable
a fortiori to the case of grants. A partial solution would be
to introduce a second proviso for eligibility, namely annual

success in the university examinations.

In addition the provision of subsidies-in-kind such as occurs
with grants and below-cost tuition Charges,can be shown to
detract from a cnnsumers's welfare in the sense that, had the
consumer been allowed to make ‘his opwn choice amongst the avail-

able consumption goods at unsubsidized prices, he could have

(Footnote 2, p.l46, continued) ... new students would go to
students who would have enrolled without aid'. Peltzman, 5.
argues that subsidies-in-kind (e.g. government expenditures on
higher education) merely substitute for private expenditures and
do not increase enrolment appreciably. 'The Effect of Governmant
Subsidies-in-Kind on Private Expenditure : The Case of Higher
Fducation', Journal of Political Economy, Vol. 81, no. 1,Jan/Fehb.,
1973, pp. 1-27. O0On the other hand, teslie, L.L. and Fife, J.D.
found that when student aid is considered as money income it

'..s results in ... increased consumption of higher educatiocn...'.
'The College Student Grant Study. The Enrolment and Attendance
Impacts of Student Grant and Scholarship Programs', Journal of
Higher Education, Vol. XLV, no. 9, Dec. 1974, pp.651-671 on

p. 651, » : :

1) Cf. Section 4.3.2. ‘'User charging' or the practice of exacting
payments from the beneficiaries of a good, (in this case, for
Higher education) will not be inequitable in a majority of cases,
because it is a well established result "... that college atten-
dance rates are greater for the rich than for the poor...". In
cases of need, grants could supplement user charging. Hartman, R.ul,:
'Equity Implications of State Tuition Policy and Student Loans',
Journal of Political Economy, Vol. 80, no. 3, Part II, Supplement,
May/June 1972, pp. 5.142-5.171 on p. S5.145.
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1) The

fact that be would then probably have chosen a combination of

reached an equal level of satisfaction at a lower cost.

goaods that contained less education than he would have done if
education had been subsidized, will only be detrimental td social
welfare if sufficient externalities are generated in compensa-
tion. Despite_the uncertainties involved, the case for educa-
tional subsidies depends on just those grounds.

Loans

General Congiderations

Loang differ from grants in that money is berrowed and must be
paid back at a later date. Interest is usually charged as payment
for the use of the money, althuugh in the case of student loans,
interest charges are often waived until the student begins’

2)

earning “’or subtracted directly frem the principal sum.

Loans enable impecunious atudénts to further their academic
careers by borrowing now against fheir future earnings. The
economic effect is that more real resources are devoted to educa-
tion in the current period. The repayment of the loan at a later

Let Xl = education: X2 = the sum

of other consumer goods; BB' = the Xz
consumer's budgei line before subsi-
dizationand B8B" the budget line
efter education has been subsidized.
After receiving the subsidy, the
consumer moves from C to A, indi-
cating higher welfare. The real
cost of producing that amount of
education is DA, whereas additio-
nal income of DE would have raised
the consumer to an egquivalent

level of welfars, and DA > DE. See:
Windham, D.M.:'Social Benefits and
the Subsidization of Higher Educg-
tion: A Critigue', Higher Fduca-
tion, Vel.5, no. 3, pp. 237-252,

on p. 250, :

This is tantamount t0 subsidizing interest rates, the effects
of which are analysed below.
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date is merely a transfer payment from one person to another,
which brings no truly economic coste for the future community.
Nevertheless, from the point of view of the individual borrouwer,
the transfer payments involved are of major importance and
because the student is required to repay the capital sum plus
interest, loans clearly differ markedly from grants. Their
effect is not to equalize the financial positions of students,
but partially to eliminate one of the major obstacles to equal

1)

oppurtunities of ohtaining a higher education.

5.2.2.2 Popssible Positive Effents of Loans

Loan schemes have several beneficisl attributes. The First
important benefit from such a scheme is that the incentives of
students are minimally distorted by its use. The arguments on.
'optimal'! pricing submitted in the previous chapter were essen-
tially that prices or fees lower than (marginal) costs could
lead to an inefficient use of scarce resources. Once provision
has been made for the sncial benefits generated by education hy
means of appropriate subsidies, students should be requirer to
shoulder the costs caused by their own education. However,

the application of these pricing 'rules' could lead to hardship
dr even possibly the discouragement of students from seeking
university admission, despite & price elasticity of demand less
than unity, if students are unable to borrow the necessary funds.
A lopan scheme would in principle overcome this difficulty, whilst
maintasining economically justifiable pricing to ensure uptimal
resource use. Students would not be misled by low ﬁrices'as to
the true costs of their university careers,Z) neither would they

1) Cf. Verry, D.: 'Some Distributional and Equity Aspects of the
Student Loans Dehate', The DOpen University: Education, Equity and
Income Distribution, Mlltmn Keynes, The Open University Press,1977.

2) In terms of the standard budget line analysis of consumer choice,
grants cause distortionary 'kinks' to appear hy altering the op-
portunity costs of a specific level of education in terms of other
consumption goods. Loans, on the other hand,allow the whole bud-.
get line to move in a narallel fashion away from the origin so
that relative prices are not distorted and consumer decisions
not unduly influenced. See Krueger, A. ¢ 'Comment', Journal of
Pplitical Economy, Vol. 80, no. 3, Part II, Supplement t, May/June
1872, pp..5.31 - 5.33.
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be preverted from taking the opportunity of a university educa-
tion by a lack of money. Loans combine the twin advantagés of
a high degree of equality of uppnrtunity regardless of financial
position with user charging that encuurages the judicious use

1)

of resources.

A further advantage attributable to a student lnaﬁ scheme is
that its implementation would help to alleviate the financial
plight common to most modern universities without reshlting in
any lass of autnnnmv.z)* Although short-term fluctuations occur,
the long-term trend of university costs is likely to rise at a
rate greater than the national average beceuse of the labour
intensive nature of teaching and the teaching methods tradi-
tionally employed. Because guality in teaching is widely {(but
often eri-unenusly)3 considersd to depend upon student to staff
ratios, m=zintaining or even reducing class sizes results in
static or diminishing pruductivity.h) However, as it is not éo—
cially justifiable %o disallow an importent professional group
from sharing in a netion's grouwing affluence, salaries of (uni-
versity) teachers must rise in concert with increases in the
national wealth. But salary rises that are not offset by pro-
ductivity increases of necessity imply higher than average
costs. This effect is aggravated by the normal inflationary

pressures upon all university inputs.

In the quarter century preceding 1970 expenditure per student in
the 0 E C D countries as a whole grew at an annual rate of

Hirgon, J.P.: 'Higher Education - How to Pay', New England
Ecunomic Review, March/April 1871, pp.-3-22 cn p. 6.

ibid.,

See Section 3.4.2 =bove.

Cf. Balderston, F.E.: Managing Today's University, SanFrancisco,
Jpssey-Bass Puhlishers, 1975, p. 196; slso Sheenen, J.: The

Economics of Educaticn, lLondon, George Allen & Unuwin, no date,
p. 12-15. '

Carnegie Commission on Higher Education: The More Effective Use
of Resources, New York, MeGraw-Hill, 1972, p. &4.
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9,0 per céht, whereas the & N P price index grew at an average
-rate of 4,3percent. This implies that in real terms unit costs
in higher education in those countries rose by almost 5 per cent
per year.l) In South Afrieca university price inflation is
exacerbated by the shortage of sgkilled manpower that forces uni-
versity salaries to rise so as to draw staff of the reguired
calibre. The results of these spiraling costs can be viewed in
the perpetual shortage of money in the universities and a corres-
ponding pressure upon the fiscus to Increase subsidies. Despite
financial stringency, uniuefsities have in the past been reluc-
tant to raise student fees. Although increasing fees could have
negative conseguences under certain circumstances, it is sub-
mitted that many of these, as described below, can be overcome
by the judicious use of loans, which will allnw.universities to
increasa their incomes and the financial burden to be partially

shifted from the public to the private sectnr.z)

This argument is valid. Nevertheless,it is important to dis- \'
tinguish between the budgetary relief offered by student lozns

to universities and the fiscus and relief of pressure on the
overall resources in the EEEHE&V. Loans do not provide the
latter. The cost of education to society is the value of re-
sources used for that as opposed to other purposes in a specific
period of time. In these terms costs remain the same whether
education is paid for with the aid of loans or by scme other
meana.s) In fact, by diminishing the financial obstacles of
students, loans could-have the effect of increasing the resources

used for education.

1) 0E CD Conference on Future Structures of Post-Secondary Edu-
tation. General Report: Policies for Wigher Education, Paris,
DECD, 1974, p. 128. LCf. also: Williams, H.: 'University
Finance in a Peripd of Rapid Inflation', Higher Education, VYol.5,
no. 4, Nov. 1976, pp. 351-362.

2) 0 EC D. Report: Policies for Higher Education. Op. Cit.,p5.130-131;
also GClurman, M.: 'Does Higher Education Need More Money?' in
Joint Economic Committee, Congress of the United States : The
Economics and Financing of Higher Educatien in the U.S.A.,
Washingeon, D G, Government Printing Uffice, 1969, @. 632
et seg. : '

3) Cf. Committee on Higher Edugation: Report (The Raobbins Report),
London, H.M. Stationery Office, Cmnd. 2154, 1963, p. <£09.
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In some cases loans could have the additiocnal advantage above
grants that weaker students could decide for themselves whether
or not to go to university, rather than having the tiecisions made
for them by some selection committee, as would be necessary if
educstion were to be 'free'. Thereby the seripus students would
be separated from those who have a casual approach to their
atudies and a sense of responsibility would be establish=d. Again,
whereas grants are often given for specific subjects, loans gene-
rally do not have similar stipulations that restrict s student's

1)

chaice of discipline.

5.2.2.3 Possible Negative Effects of Lpoans

The negative attributes of loans are said to. include the aspect
that loans discriminzste agzinst weaker students in a way that,

for example, low tuition fees do not do, because the brighter

ones would be able to get grants so as to avoid their getting

into debt; that students’ choices of cargers could be influenced

to the more lucrative fields to minimize the effects of the lnan;?)
and that family obligations to give‘Finannial agid to atudents will

be weakened.j)

A disadvantage of a loan scheme -which is often believed tc bé af
importance, is that it produces students that begin thelr careers
with debt, which could perhaps influence the decisions of lower
income students, whether or not to go to university. An objec-
tive measurs for the 'burdensomeness' of debt is difficult tno
find, but one suggested by Hartman is the relationship between

future payments and income.h) The ratio between these two 1s

1) O'Donpoghue, M.: Economic Dimensions in Eduratlun Dublin, Gill
and Macmillan iLtd., 1971, p. 158.

2) The reasoning behind a rate of return approach to educational
planning is, of course, just that: the lucrative fields are those
where additional manpower is required. And the determinaticn af
what is lucrative cannot be =achieved without reference to costs.
Ef. Section Z2.6.2Z.

3) Ibid.

4) Hartman, R.U.: 'Student Loans for Higher Education’, in Orwig,.D.
Flnannlnq quher Fducation : Alternatives for the rederal Goveri-
ment, Iowa, Mcnograph 5, The Hmerlcan College Testing Progranm,
1971, pp. 281-298.
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defined as the 'repayment rate' and where this rate becomes
burdensomez, the 'repayment ceiling' is reached. Daniére has
suggested that the ceiling is reached if 7,5 per cent of income
is repaid annually, on the grounds that an average family re-
tains 10 per cent of its income for discretionary purposes once

it has honoured all its Cuntractual cummitments.l

The factors that determine the size of the repayment instalments
are the interest rate, the repayment period and the size of the
debt. If a debt of R3000 and an annual income of R9000 is as-
sumed, the effects of different interest rates over ten andg
twenty year repayment periods respectively can be illustrated.
As is shown in Table 1 a debt equal to one third of a student's
future annual income generates repayment instalments signifi-
cantly lcuwer than the repayment ceiling, esven if repsid over
the relatively short periaod of ten years at a rate as high as
10 per cent. If repayments sre msde gver the longer period of ,

twenty years the limitation of the repayment ceiling is even more

remote.

TABLE 1

PERCENTAGE OF ANNUAL INCOME PAYABLE AS
INTEREST AND REDEMPTION €N A LDAN EQUAL
TO ONE_THIRD OF ANNUAL INCOME AT DIFFE=
RENT RATES OVER 10 YEAR AND 20 YEAR
REPAYMENT PERIODS RLSPELTIVELY

Repayment Instalment as % of Pnnual Income

Interest Rate .
10 Year Redemption | 20 Year Redemption

3% 3,9% 2,2%
7% L, 7% 3,1%
101% 5, 4% 3,9%

Source: Hartman, R.W.: Op. Git., p. 190.

1) Daniére, R. as quoted by Hartman, loc. cit.
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Gne can, therefore, conclude that lcans that are apparently
oneroug need not necéssarily be so and that, cunsequently; the
(partial) use of a loan scheme is to be advocated. For example,
if higher tuition fees are economically justified, a loan scheme
could be used to offset the disadvantage involved in raising
fees. MNeedless to say, if full vniversity costs were to be
charged to students their indebtedness would probably become
burdensome, but as has been argued in Section 4.3.2, pricing in
that way weould be econpmically undesirable as well. Provision
must he mede for the subtraction of research costs as alss for
the costs af the benefits that accrue to society and the residuasl
used as basis for determining tuition fees. Loans that need not
be excessive can have an important effect upon students' abili-
ties to afford sﬁch fees and simultaneously allow universities

to charge an economically realistic tuition fee.

5.2.2.4 Some Ppnssible General Effects of lLoans

Several effects of loans upon the development and operation of
financial markets should be noted, some of which unuid seam to
indicate s need for a measure of governmental action. Firstly,

if the repayment pericd were to be long, private financisrs would
probably not be inclined to support the scheme, especially not if
repayments were made income contingent and accordingly were to
vary from year to year. If the latter were the case, it would
also be very difficult to establish a secondary market for loans,
which would discourage private financiers further.l) In addition,
the private supply of loans would be likely fo fluctuate with
money market conditipbns in a cyciical fashion, whereas in fact,
the demand for loans could increase during recessionary phas2s.
However, & government operated loan scheme or one that is run by

a public agency which raises capital by issulng government guaran-
teed deht? would not imply that an wnlimited supply of credit to

2}

1) However, some private financial institutlons appear to have found
student loans a profitable business in terms of soliciting future

clients. '
2) Hinson, 3.P.: Dp. Cit., p. 19.
3) Vide Section 5.2.2.5. '
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students would be forthcoming. If the demand for loans were
great, the effects on other financial markets, especially -those
for housing loans and for state and local government debt would
have to be ascertained.l) The implications could be significant,
if unlimited credit were tn_be made available to all would-be

students.

The Implementation of Lpan Schemes

The stumbling-block in the path of student loans is the market
failure, spoken of above in Chapter 4, which makes it difficult
for poor students te obitain the loans they require, even if they
gre prepared to pay market rates of interest on the sums they
borrow. The risks involved for the lender of default by the
student arising from his possible failure to obtain a degree,

the normal hazsrds of lending and the impossibility of offering
human capital as collateral for security purposes, render student
loans an unpopular business. And the difficulty of distinguishing
the potentially good from the potentlally bad students makes

it difficult for both groups to acquire the resources they need.
Therein lies the market failure: a potentislly profitable in-
vestment in human capital remains unmade and 'too few' resources

are deveoted to education.

If this were found to be the case, the remedy would b2 partially
to remove the administration of student lopans from the market
or at least to supplément the free market mechanism by pooling

)

the risks in the form of a student loan bank.%? If necessary, such

Hinson, J.P.: Op. Cit., p. 19.

The Carnegie Commission advised that fees should be graduslly
raiszd and student aid increased through the creation of =
National Student Loan BHank, with income-contingent repayments
spread over a long period. Carnegie Commission on Higher Edu-
casion: Higher Egucetion : UWho Pays? Whg Benefits? Who should
Pay?, New York, McGraw-Hill, 1%73. For a discussion of these
proposals see Hughes, J.F. (Ed.): Edupation_and the State.
Washington D C , American Council on Education, 1875, pp. B3

et _seq. -
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an institution could have guuefnmental support in the form of
provision of the initial capital.l) It has also been suggested
by some that governmental support could take the form of subsi-
dized inierest rates. That should, however, not be necessary in
principle. Two forms of market failure are at issue: one caused
by the public benefits of education, for which subsidies are
necessary, and one caused by the non-availability of funds, for
which loans offer a sclution. 1If loans were to be subsidized,
these two issues would become confused. Neither would it he
certain that subsidized interest rates would have beneficial
congequences. General subsidized interest rates on loans would
have effects similar to low tuition in that subsidies would be
given regardless of need, In effect, a subsidy would be placed

upon attendance rather than need.

Given time, a bank of this nature could become self-financing
if the demogrsphic pressure of new students did not perpetuate

2) As loans

an excess demand for loans over the supply thereof.
were redeemed by past students, funds would become available for
present ones, giving rise to a perpetual rotation of the money
required by successive generations to finance their rsspective"
educations and allowing each to spread his hersnnal‘direct costs
over @ period in which he has the ability to pay.B) Of course,

in a dynamic world of rising educational costs additional funds

A student bank should naturally not be founded unnecessarily.

In the event of commercial banks being able to supply sufiicient
gtudent loans, no centralized action would be required. It could,
for example, prove profitable for private banks to woo future
clients by offering student loans on favourable terms.

Past experience indicates that a long period is necessary before
this occurs. "For example, in 1961 in Japan only 14 per cent of
expenditure on student loans was derived from past loan repay-
ments; by 1971 the proportion was still only 20 per cent.”
Woodhall, M.: Op. Cit., p. 130. (Japan provides all its student
aid in the forin of loans).

Bowen, H.R.: 'Who Pays the Education Bill?’, in Oriwig, M.D.:
Op. Cit., pp. 281-298 on p. 293.
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would be required to ensure the solvency of the scheme. Infla- .
tion would also erode the capital base, thus necessitating the
pericdic refurbishment of the bank's capital, unless interest

rates were set to avoid such an eventuality.

One of the difficulties with loans is thet not ell would-he
students are assured of the average or median income of their
prospective professions, as has been tacitly assumed so far.

Those who earn more, present no problems, but theose who earn less,
either by failing to pass their unlversity examlinations or by not
entering or leaving the pasvrticular profession for personal rea-
sons, may find their repayment rates exceeding their repayment
ceilings as defined above. If such a possibility is contemplatzc
and seems subjectively probable, a student will be under strong
incentives not to accept a loan so as net to encumber himself in
the future. To overcome this, proposals have been made to the
effect that repayments should not be made on the usual interest
plus amortization basis, but on the gfuunds.nF the higher income
received because of the education made possible by the loan. A
specific suggestion for an income-contingent losn schems by
Vickrey is that funds should bz made zvazilable liberally to would-
be students in return for an agreement to pay what could be de-
scribed as 'dividends' to the investors who had - provided the
funds. These 'dividends' would be computed as a percentage of

the student's later earnings on a basis similar to that used for

income taxatinn.l)

The terms of the dividend paymente, suggested by Vickrey, would

be such that an initial sum would be exempted, so that the dividend
calculations would be masde on the income earned by the former
student in excess of the average earned by those without the
additional educetion. For example, if the average income aof a

matriculant were R5000, and @ sum had been borrowed to fimance

Vickrey, W.: 'A Proposal for Student Loans', in Mushkin, S.J.
(Ed.): Op., Cit., Chapter 16. The University of Yale operates a
successiul income-contingent loan echeme for its own students:
Sep: West, £.G.: 'The Yale Tuition Postponement Plan in the Mid-
Seventies', Higher Educetion, Vol. S5, no. 2, May 1976, pp.169~175.
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a8 bachelor's degree, dividend payments would be calcﬁlated as

g8 percentage of income once allowance has been made for an

‘exemption of RS000. Vickrey believes that the rate for the

determination of the dividend could possibly increase pro-

gressively, but should be set so as to attract sufficient funds

from investors to meet the demand for loans by students. How-
ever, rates should be adjusted so as not to be unfair on those
making repayments. Vickrey adds that the principle of s mutusl
fund could. be emplqyed so that payments over and above a certain
amcunt could be made to a fund on the former student's behalf,

1)

from which be would be able to make pension withdrauals later.”

The scheme has the important advantage of reducing the risk
glement that characterizes other types of loan. It's similarity
with insurance schemes on the one hand and income tax on the
other does, however, imply that some of the complicaticns of each
are experienced, Risk pooling can tempt an insured perszn to
bring about deliberatelythe occurrence against which he is in-
sured, if he stends to gain thereby and, therefore, entails what
has comz to be known as ‘moral hazard'. In the case of Uickréy's
lopan scheme graduates may be tempted tn‘accept lower paid jobs
than they would otherwise have done, so as to minimize their
repayment liabilities, if they recelve some psychic, non-moretary
gatisfaction in so doing. A progressive rate would have similar
effects upon the incentives to work of loan holders as modern
income tax does. If the repayment amounts were to become ex-
cessive in the eyes of the loan holder, he would be very likely
to take Extendéd holidays sp &s to reduce his income, or to
request in natura payment for his efforts so as to diminish the
base upon which his repayment assessment is made. It would be

of particular importance to ensure that the combined marginal
income tax paymenté end loan repayments did not become ‘'excessive!,
ptherwise the disincentives .to work wpuld be aggravated. The
effects of the tax structure upon the provision of loan funds by

investors would also require investiocation. IF the income used

The administrative complications would count against the imple-
mentation of some of these suggestions.
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to invest in the scheme were taxed and the money received in
repayment of the loans alseo taxed, investors could become dis-

interested in the scheme.

Difficulty could also be experienced in defining income for the
purposes of the scheme. It appears conceptually easy, at first,
to distinguish between earned income and total income where the
latter includes, for example, inherited income, and to assume
that the foarmer is the product of the higher educaticen. How-
ever, ambiguous situations could arise. For example, certain
increases in wealth, such as the capital appfeciatinn nf assets
could be attributable to judicious investments made on the basis
of knowledge acquired at, say, a business school and should,
atrictly speaking, be included for the purposes of assessing re-

payments of the loan.

The pooling of risks could make the scheme attractive to the
mediocre and poorer students but not so for the brighter cnes
unless come differentiation is inéurpurated. Vickrey suggeéts
that this could be done through an insurance approach to rating
the risks of individual loan applicants. On application an
assessment could be made of the earnings potential cof each student
and the exemption limit (on his future income before repayments
begin) determined for each in turn. The pptentially high earners
would be given high exempiion and vice versa for the potentially
low Earners.l) It would also be possible to overcome this 'ad-
verse szlection problem' by allowing participators to withdraw
from the scheme after a ceriazin point had been reached in their
payments s0 as hot to discourage potentially high earners frem

participating in the scheme.

2)

Such 'opt-out' procedures ’ could, however,prove complicated to

Vickrey, W.: Op. Cit., p. 275.

'Opt-out' provisions ensure that potential high earners partici-
pate in loan =chemes to provide the surpluses that must balance
the losses cn low earners. Cf. Hartman, R.W.: 'Equity Implice-
tions of State Tuition Policy and Student Loans', Op. Eit-,P-SlBQ-
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apply in practice and, accordingly, an alternative system of
1) .
This.wpuld

also require a certain percentage of annual income tae bz paid in

'variable term' student losns has been advocated.

redemption of the loan. However, these payments would cease

once the full amgunt had been repaid. Because each borrower
would, therefore, repay only his own loan, the problems described
above of atiracting poor students and of opt-out procedures would
be avoided without the loss of the benefits of income ceontingent
plans: repayments would still be less in years of diminished
income. In practice some limit would necessarily need to be
placed on the repayment perlod, so that exemption from further
payments would be granted after that period had elapsed. If

mahy failed to redeem their entire loans, it would howsver nrove
necessary for normal repayments to exceed 100 pa2r cent of the

original 1loan.

Whereas ordinary lcan schemes could disincline women to enter
universities for fear of Jjeopardizing their marriage prozpects

2)

by acguiring a negative dowry of debt, the Vickrey scheme need
not necessarily do so. The risk'rating given to women to enable
the scheme to be profitable enough to attract the required funds,
could, however, be so high as to have a similar effect. If
women who have lpan debts marry and do not continue working,
their husbands may be in the position of having to pay off two
loans, Nevertheless, the principle of user charging is not vio-
lated thereby, because is has bzen shown that the major benefit
of the woman's education is still enjoyed by her immediate

family.B)

Hinsen, Jd.F.: Op, Cit., p. 17 gt sen.
Ef. Robbins Report: DOp. Cit., p. 211,

Hinson, Jd.P.: DOp. Cit., p. 18. In the Scendanavian countries
where most student aid is given in the form of loans (plus zero
tuition charges) no insuperable difficulties were found in dea-
ling with this problem, nor with those of defaulters or emigrants.
Woadhall, M.: 'Methpds of Financing Higher Educetion', in
Buteher, H.J. and Rudd, E. (Eds.): Contemporary Problems in
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An important disadvantagg of any loan scheme is the administra-
tive burden antailed in werking the system. Extensive records
will be required over a Talrly long period of time. This point
would have particular ferce in Third World countries in which
communication systems and Tacllities for financial transsctions
are not fully developed. The prnblehs wonld be aggravated if

8 complicated system, for example that proposed by Vickrey, were
instituted. Suggestions of using the facilities of the Receiver
of Revenue for collecting loan repayments have been made in the
past. However, in developing countries tax collectors would h
generslly not be able to shoulder additional burdens.

The loan and granf systems could be combhined so as to provide
incentives for students to :umpléte thEir degrees in ths shor-
test time available or to obtain the highest marks possible by
converting loans to grants for those who gualify. For example,
a student could be offered a loan for a three year degree with
the gualifications that, if he obtains his degree within three
years, he will be absolved from a portion of his debt and if
he, in addition, obtains an average mark higher than some pre-
determined level, he will be absolved from a greater pertion of
his debt.l’
dized interest payments on loans could also be effectively used

Besides a general loan scheme, grants and subsi-

in combination with a means test to overcome cases of real need.
The beneficial aspects of each could be combined to give an
eclectic system that should prove acceptable to a majerity of

interested persons.

1) [f. Kaysen, C.: 'Some General Observations an the.Pr?ci?g of
Higher €dusation’, The Review of Eguoncmics and Statistivs,
Vpl. AL1Y, no. 3, part LI, Supplement, August 1960, pp. 55-60
on p. 58. .

2) Cf. Blaug, M. and Woodhall, M.: 'Patterns of Subsidies to
ﬁzgher Fducation in Curope', Higher tducation, Vol. 7, no.
August 1978, pp. 331-362, particularly on pp. 355-358.

3,




5.2.3 Vouchers

5.2,3.1

Ppssible Positive Effects of Vouchers

The protagonists of the introduction of free market principles
into the financing of education acknowledge that some public
funding is necessary to make provision for the spillover or
neighbourhood effects of educatimn.l) In their opinion that
does not, however, imply that subsidies should be given directly
to universities and other institutions of learning. It is ar-
gued'that a more effective means of subsidizing education would
be to give the subsidies to students in the form of educational

2)

vouchers redeemsble at any institution of their choice. Upan
enrolment the student would be required to render up his voucher
to the specific university, which would then be eligible to
collect a certain sum of money frem the central government in

lieu of (or as partial payment of) tuition fees by the student.

If such a scheme were to be followed, it is alleged that education
would reap the free market benefits of freedom of choice, and

that a8 diverse provision of education to sult all requirements

and efficiency of resource use would result, the pros and cans

of which were discussed in Chapter 4.

The advocates of vouchers substantiate their claims by referring
to those countries where private universities operate adjacently
to a public education system. Parents that send their children
to the private institutions must in effect pay twice for the
edvcation they purchase, once in the form of taxation, which is
used to finance the public system, and a second time in the form

of tuition fees. The price Fnr~npting'nut of the public system

1) Cf. Section 4.1 above.

2)

Friedman, M.: 'The Role of Government in Education', in Solo, R.A.
(Ed.): Ecanomics and the Public Interest, New Brunswick, N.J.,
Rutgers University Press, 1955. ‘
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~ is, accordingly, disproportionately high in relation to the real

economic costs involved, which explains why relatively few decide
to follow this path. The distortion in relative prices between
a subsidized 'free' public university and an 'expensive' private
one caused by such double payments interferes with students!
abilities to choose the institutions they would prefer and must
1 .

It is believed

that vouchers should be introduced for the express purpose of

be viewed aaz detracting from economic welfare.

removing these restrictions upon what many regard as a valid area
for the exercise of individual velition. FProbably the best known
example of a voucher scheme used in practice ig that that was
made possible by the so-called 'G I Bill' in the United States

of America.

The G 1 Bi11%’
veterans by authorizing a flat monthly allowance for up to forty-

was 3imed at providing education benefits for

five months of educstion undertsken within ten years of dischargs
from the armed Fmrces.j) Payments uere made.tu the student him-
self, Qhu was free to select an institution but who was regquired
to pay the tuition fees and other expenses such as thcse for
books and board and lodging himself. Of the £5.23 billion used
for this purpose in 1976, 34,3 billion was spent on highar edu-
cation. Eligibility for the benzfits did not depend upon finan-

cial need.h)

Parish, R.M.: '"The Econobmics of State Aid to Education',
Economic_Record, September 1963, pp. 292-305.

Initially the Serviceman's Readjustment Act of 1944 (58 Stat.284)
and later the Veterans' Readjustment Benefits Act of 1966

(80 Stat. 12) as amended by the VYeterans' Education and Employ-
ment Act of 1875 (90 Stat. 23283).

Breneman, D.W. and Finn, C.E.: Public Fplicy and Private.Higher
Educatisn, Washington, D C , The Brookings Institution, 1978,
p. 454,

Ibid. For those men and women entering the Armed Forces after
1 Jdanuary, 1977, a different system applies. Thoese wishing to
gqualify for educational benefits upon being discharged are Te-
guired to contribute for at least twelve months to a fund from

‘which they are entitled to draw %2 for each 81 contributed.



164

5.2,3.2 Possible Negative Effects of Unuuheré

Vpuchers undoubtedly appear to achieve the objective of allowing
free choice in education. This could, however, be illusory. It
has been puihted out that free choice implies that a measure of
tglackimust exist in the provision of education. If the number of
university places does not exceed the number of students, some
students will be forced tu-accept places in unpopular institu-
tions against their wishes. To such students vauchers merely

1)

Vouchers would certainly cumplicéte

2)

students' choices and, if ungqualified or unregulated,”

present a Hobson's choice.
could
result in more resources being devoted to education than cther-
wise would have been the case. This would occur if students
tried to secure relatively good pasitions in the juﬁ market by
investing in above aversge educaition, thereby raising the ave-

3)

rage.

In addition, it is not clear that vouchers are effective in
achieving some of the other goals sometimes associated with edu-
cational policy. Unqualified vauchers may, in fact, contribute
to inequelity along racial or financial lines. HBecause vouchers
are expressly designed to allow individuality to come to the
fore, they enable communities to form educational units that are

gso constructed as to exclude outsiders. For instance, the use

1) UWegner, L.: "Wouchers - are they the Answer for Parental Choice?!
Education, Vol. 144, no. 24, Dec. 1974, guoted extensively
in The Open University: The Finance of Education, Milton Keynes,
The Open University Press, 1977, pp. 86-89. :

2) 1i.e. not qualified according to the income of the voucher reci-
pient, the possibility of supplementery payments, etc. LCf. The
Open University: Op. Cit., p. 7I. '

3) Because differential advantages accrue '... to those children
whose parents are successful in securing reletively more educa-
tion ... parents are faced with a "prisoners" dilemma. For each
parent, the optimal response ... is to seek ever more education.
By imposing unifermity ... public financing remaoves the dilemma
and permits parents to chcose lower levels of education.' 7
St¢ubblebine, B.G.: 'Institutional Clements in the Financing of
Education', Southern Economic Journsi, Vol. 32, July 1965,
pp. 15-35. . :




1)

2)

of vouchers lent impetus to the founding of racially segregated
institutions in the American state of Lnuisiana.l) In & sountry
in which ethnic diversity is accentuated this could possibly be
considered a positlve attribute, but in one striving to achieve

a uniform national character it would not be.

Ungualified vouchers could also be used to accentuate financial
irequality along both district and family lines. If students or
their parents were able to supplement the educational vouchers
they receive from the government, and their universities asked
fees that exceeded the voucher value, the'children of low-income
families would effectively be denied acecess to those universi-
ties. It is slso probable that the standard of education pro-
vided at such institutiuns, both in terms of teaching and Taci-
lities, would be supericr to that available in'universities uhere

parents were unable to supplement their vouchers.

Inevitably, the quality of universities will vary and wili depend
partially on the characteristics of the community they serve.
However,. the standardization of salaries in nationalized education
systems would be sufficient to maintsin a semplance of equality.
If, on the other hand, educational institutions were privately

run and could charge fees and pay salaries as they saw Fit, the
brake that prevents ineguality from increasing, would be released.
Much would depend upon the attitudes edopted by students and

their parents and the sacrifices they were prepared to make to

supplement the centrally financed voushers. But because lower

income parents tend to be those who are less concerned about

2)

their offspring's education, inequality could be exacerbated

by a voucher scheme.

La Noue, G.R.: Educational Vouchers : Concepts and Controversies,
New York, Columbia University Teacher Cpllege Fress, 1972, p.38
et seg. See also: Goddard, F.li. and Goffman, I.J,: 'The Public
Firnancing of Non-Public Education', Review of Social Economy,
October 1973, Vol. 31(2), pp. 152-1663 and Lindelow, 3.: Educa-
tional Vouchers, Virginia, National Association of Secondary
School Principals, Research Analysis Series No, 45, no date.

Cf. Section 4.4.2.1 sbove.
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Proposals have been advanced to diminish the tendency of vouchers
to increase inequality. They are based primarily on the eguali-
zation of power elther of districts or of families plus several
other safeguards.l) These proposals zmount to attempts to
equalize educational options and opportunities despite differen-
ces in community or family financial abilities. They imply that
the tuition fees payable by voucher should be set with respect
to either community or family income, necessitating therefore a
means test. The relationship between family income and fees
would, naturally, be an inverse one, but would slsc vary in ac-
cordance with the category of institutien chosen by the family,
&0 as to allow a measure of differentiation to accommodate dif-

ferent tastes Tor education.

It has been suggested that additional sefeguards could be at-
tached to power equalizing proprosals in the form of prohibiting
institutions from charglng more than the face value of the vou-
chers. This, as has been mentioned abeve, would dilute the free-
dom of choice in educational matters to the few options envisa-
ged in the respective schemes and so largely obstruct variation
in response to student choice. It would also leave the actual
fee emounts to be determined by the political prucess'via the
centralization that vouchers were designed to avoid. In pur-
suance of equity it has also been suggested that any institutions

For example: Coon, J.E., Sugerman, 5.D, and Clune, W.H.: 'Resli-
cing the School Pie', in La Noue, G.R.: Op. Cit.; Stern, S.:
Effects of Alternative State Ald Formulas on the Distribution

of Public Schonl Expenditures in Massachusetts', Review of
Economics and Statistics, Vol. S5,nmn. 1, Feb. 1973, pp. 91-97;
Michelson, S.:'What is a *Just” System for Financing Schools?

An Evaluation of Alternative Reforms , Law and Contemporary
Problems, Winter/Spring, 1974, Vol. 38, no. 3, pp. 436-458;
Pauly, M.V.: 'Mixed Public and Private Financing of Educetion:
Efficiency end Feasibility', Americen Economic Review, March 1967,
pp. 120~130. for a discussion of Fauly's suggestions see
Goddard, F.0., and Goffman, I.J.: Op. Cit., p. 159 et seq. R
similar proposal was made by Chambers, J., a discussion of which
is to be found in: Benson, C.5.: The Economicg of Public Educa-
tion, (3rd Edition), Boston, Houghton Mifflin Co., 1978,

pp. 171-174, : : '
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3)

4)

5)

making use of vouchers, should be compelled to zccept all candi-
dates that gualify academically. If the demand for places were
to exceed the supply, the selection of successful applicants
should be a random process so as to eliminate any prejudice that
could arise.l> Several other potential problems with vouchers

2)

could be mentioned. For instance, the possibility of a free
market supply of education raises the problems of consumer pro-
tection and minimum stendards, whlich would posgsibly require
gnforcement through a system of inspection. Advertising could

also possibly need some measure of control.

Additional factors may militate against the practical implementa-
tion of a voucher scheme. For example, ifthé‘bupulatiun density
of & district is relatively low, economies of scale mayienfurce
the use cf one institution only, thereby limiting students'
nhuice.B)
'educational entrepreneurs' io undertake the work of providing

It may also prove impossible to find sufficilent

alternative institutions, especially as profits are likely to

)

be low. One experiment in performance contrecting to establish
whether market incentives improved educational institutions, as
iz predicted by theoretical models, proved to be inconclusive of
the superiority of a mérket system and, therefore, of the profit

mntive.S) Educational agents were paid on the basis of results

Arons, 5.: 'The Peaceful Use of Education Vouchers', in La Noue,
G.R.: Op. Cit., p. 82,

Hansen, W.L, and Lampman, R.J.: 'Basic Opportunity Grants for
Higher Education: Good Intentions and Mixed Results', in
Haveman, R.H. and Margolis, J.: Public Expenditure and Policy
Analysis, Chicego, Rand McNally College Publishing Co., 2nd
Edition 1977. '

Moor R.C.: 'The Economic Efficiency of Mixed Financing of Edu-
cation in FEconomic Space', Public Finance Ouarterly, Oet. 1973,
Ul:ll- 1', no. Ll, ppc 399-&'081

Ginzberg, £.: 'The Economics of the Voucher System', in
La Nouve, G.R,: Op. Cit., on p. 105.

Gramlich, E.M, and Koshel, P.P.: 'Is Real-bWlorld Experimentation
Pogsibla? The Case of Educational Performance Centracting',

in Haveman, R.,H. and Margolis, J.: Op. Cit.; Hiller, J. and
Tollison, R.D.: 'An Economic Model of Performance Contracting
in Education', Pubiic Finance, Vol. 29, no. 1, 1974, pp. 36-4B8
presents a theoretical analysis.
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rather than costs so that etaff sslaries depended upon educatio-
nal putput. The results showed that there were only slight diffe-
rences between the experimental and control students, although

the haste with which the experiment was implemented and its
limited duration of one year, may have invalidated or biased

1)

the results. Another factor likely to be problematical would

be that of the future financing of universities' capital costs.

The Uée of Vguchers for Financing South African Universities

In South Africe the sutonomous universities, which are not cen-
trally controlled but are administered by their councils, are

in a sense exposed to the market mechanism. It is, accordingly,
necessary to decide whether the reservations expressad ahbove

are likely to apply in their case. The first of these is in
respect of the probability of inegualities being perpetuated

or aggravated.

The autonomous South African universities are free to establish
their own fees and significant variations occur. They are,
however, not permitted to establish their own staff salary scales,
except that salaries can be supplemented with | dmndtnnns For that

) R i e

purpnse.z Some room for the débélnpment of 1nequa11ty does,
therefore exist, -Nevertheless,the internsl diversity of a modern
university. could tend on average to diminish the disparities.

In any case, uhiversity variety and individuality of character
could be regarded to be more of an asset than of a lisbility (in
contrast to the case of schools, throuoh which neticnal cohesion

in som2 sense must be established). 1In general, it is also not
Ibid. A voucher system was introduced oi an experimental basis in
the school district of Alum Rock, California. Because of the
Iimitations involved with social experimentation and the small
number of schools that took part, the experiment became more one
of testing decentralization thsn vouchers. D. Weiler et al.:
'"The First Year at Alum Rock', in Baxter, 5., D'le=zry, P.J. and
Westoby, A.: Economics and Education Policy : a Resder, London,
Longman, 1977.

Louw. J.8.Z.: Ouwerheidsbeleid en -Administragie ven Universiteite
in-Suid-Afrika, D.Phil Thesis, Yniversity of Pretoria, 1978,
p. 373,
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prohibitively difficult for university students to borrow funds

to supplement vouchers, if they should wish to enrol at high cost
institutions. The inequality raising potential of vouchers would,
therefore, probably be of less consequence to universities than

to other educational institutions, provided freedom of access to
the institution of the student's choice were assured. For if

that is so, the benefits of a voucher scheme of accentuating in-
dividuality are reaped without great negative conseguences. Uhere
the negative side of inequality did come to the fore, it could

be counteracted by a student power egualizing scheme, such as
1)

The importance of the proviso requiring freedom of access bears
being stressed. If restrictions were placed upon access to the
better universities, for whatever reason, the use of unregulated
vouchers could prove discriminatory. It would, under such cir-
cumstances, be desirable to institute some measure of pouer egqua-
lization. Those universities drawing their students from poorer
neighbourhoods would be likely to have a less 'educatable' student
body than thelr mare affluent counterparts, because of the impor-
tance of pre-university education for successful academic per-
formance. Students having had poor schooling and pnsaiblg aleo
originating from culturally deprived homes, are on average handi-~

Ironiecally, although vouchers normally allow ineguality to in-
crease, if extreme inequality already exists,their use could,
under certain circumstances, herald a move towards greater equa-
lity. In South Africa, for exemple, where the white population
group has enjoyed a high subsidy per scholar in comparison to the
other population groups, (but not, relatively, per university stu-
dent), vouchers may offer a method of alleviating the imbalance.
Because insufficient funds are available to subsidize the schools
of all groups at a level egual to those of the Whites, and be-
cause an enforced lowering of white educationel standards would
not be feasible politically, vouchers of equal but modest value
for all groups could be issued, whilst allowing whites to supple-
ment their vouchers to maintain their desired standards. «n the
process ineguality would not be removed, but official discrimina-
tion through the differentizl provision of funds would be elimi-
nated, which could be the first step towsrds greater equality.
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capped in the academic race.l) Unregulated vouchers, through
which a flat allowance per student is payable, would be to the
digsasdvantage of thes universities drawing poorer students, be-
cause they would be less inclined to raise their tuition fees,
although their requirements would probably be greater as a

result of their need to apply remedial teaching, bridging cour-
ses and the like. Cunsequenfly, the standard of educaticn re-
ceived at such institutilions would in 81l likelihood be lower than
elsewhere, as fewer resources would be spread over greater needs.

The argument just advanced does not imply that a uniform standard
of education at university level is either necessary uor desirable.
Rs has already been stressed, diversity is of the essence in the
university community. And of course, varietions in intellectual
abilities must come top the fore at thepinnacle of the educatipnal
hierarchy. Hnuevér, if students of high intellect are unable to
attend high gquality universities because of restricted asccess,

the case for unregulated vouchers is significantly weakened. In-
equality of the unequsl is to be expected, but inequality of egusals
is not to be condoned and, consequently, restrictions upon ac-
cess imply that vouchers would have t0 be regulated teo equalize
the opportunities of students having egqual intellects. This

would probzbly need to be don2 by increasing the value of =zll

the vouchers used at those universities to achieve district egua-
lizing. Family or student equalizing would be ineffectuai, if
higher value vouchers were not redeemable 2t hioh guality insti-
tutions.

Scrutiny of the current South African practice of finaneing uni-
veraities reveals that, in fact, an edapted voucher system is in .
use for the autonomous universities. It is currently administeced

Hartman, R.W.: 'Student Loans for Higher Education', Op. Cit.,
gonstructed a model based on U 5 A data, in which he indicated
that "... the probsbility of earning a bachelor's degree is

almost six times greater for the children of the rich than for

the progeny of the poor." (p. S.145). BSee also: Hansen, W.L.:
"Equity and the Finange of Higher Education', Journal of Political
Economy, Yol. 80, no. 3, Part II, Supplement, May/June 1972,

pp. 5.260-5.273 on p. 5.264. :
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through two financing formolas, one of which applies primérily

to current university expenditure snd one to capital expenditure.

It is essentially an unregulated voucher scheme in the sense in '
which that term has been used above, although differentiation is
made with respect to subject groupings and undergraduste and '
post-graduate levels,with ‘vouchers' of differing values given

by the authorities along those lines. 1t differs from what is
normally regarded a&s & voucher scheme in two respects:firsily,the
vouchers are not paid to students individually but are claimed
by the universities directly as a lump sum from the authorities

1

on the grounds of the student numbers enrclled in each of the !
respective categories; and secondly, the magnitude of the E
'voucher' decreases if used at larger universities, which in a |
sense could be viewed &s the power equalization of universities |
to compensate for thz economies of scale that are assumed to

arise with inecreasing enrolments.

Having the universities collect a lump sum rather than having

the voushers peid individually toc students makes for adminis-
trative ease. Because the universities are administratively
geared to handling the relevant student statistics, whereas the
Department of National Education, which dispenses the 'vouchars',
is not, &n unnecessary duplication of the administrative machine-

Ty is avoided.

The economic effect of the procedure is little different from

the normal voucher method. Universities must compete for stu-
dents in the 'educational market place' which results in, on the
one hand, the universities' attempting to produce their respec-
tive edurational packeges cheaply and effieciently,aend on the
other,in the universities' wishing to offer as wide and as varied
a programme of courses as possible in an attempt toc attract

students.

Although the components of the formula for current expenditure

are adjsted annually, the rationale thereof is expounded in Fhe
Van Wyk de VUries Report, Department of National Education: Main
Report of the Commission of Enguiry intc the Universitieos,Pretoria,
Government Printer, RP. 25/1974, Chapter IX.

Vide Section 5.3.1.4, 'The Number of Successfully Completed Creditis.
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Whether vouchers are handed to individual stiudents or are adminis-
tered in groups does not change their effect upon how universi-
ties react to them. Althpugh the profit motive in the normal
sense does not play an impurtant positive role in university
affairs, what may be described as the 'solvency motive' does.
Universities would always be able to spend more on their existing
programmes, and the importance of university management, there-
fore, often lies therein that solvency be assured at all times.
Prestige is, in addition, an important motivating force and is
often indicated by university size, both in terms of student
numbers and research prngrammea.l) These forces may at times

be conflicting in that, slthough the variety of courses offered

by a university can be attractive to students, the inevitable sub-
division of teaching activities can increase costs and, therefore,
either lead to higher tuition fees or endanger solvency. The

role of a university's management is to obtain balance between
these, because the market should: ideally alloccete studants to

the institution that delivers the best result 2o as to penalize
those universities that do not organize themselves effectively

and to reward those that do.

Likewise, there is little reason td expect that the effect upon
students will be vastly different, if the vouchers do not pass
through their hands directly. If it is assumed that thg velue
of the voucher would be set so as to match the externalities
generated by education, as has been suggested in Chapter &4,
paying the voucher individually tu students would imply that
universities' tuition fees would be set to equal {(marginal) so-
cial teaching costs. If the .vouchers were paid directly to
the universities, tuition fees would egual (mafginal) private
teaching costs and would therefore- be lower. The net effect
upon the student should, however, be the same. The former pro-
cedure places greater emphasis upon the costliness of higher
education to society as @ whole rather than upon the costs caused

by the student. The latter are, of course, the relevant costs,

Cr. ©Section 3.4.1 above.
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because students' decisions to enrol zre made in their private

capacities. The costs attrihutablel)

to benefits received by
society at Iarge, are not those that require being emphasized to
the etudent. Therefore, in so far as students act irrationally
hy not taking only their net costs into consideration the better
system appears to be to make vouchers collectively redeemahble

at the universities rather than payable to students, so es to

avoid influencing atudents' decisions adversely.

The use of formulae in the financing of universities is discussed

in greater detail in Section 5.3.1 belouw.

2)

Tax Concessions to Parents.

Aid to students and their families can take the form of tax con-
cessions to parents or guardians of students. Conceptually a
primary distinction can be made between tax credits and tax de-

3) -

ductions.

The former applies when, after a taxpayer's normal liability bhas
been calculated, a certain sum is credited to the income tax
account of that taxpayer for each student that he supports at
university. The amount will depend upon the particular circum-
stances but would generally not exceed the average fees payable
by the student. In its simplest version the same amount is cre-
dited to all parents and guardians who support students. A more

sophisticated method would be to adjust the amount of tax credit

All the benefite are produced jointly, thus the costs are not
separable. Cf. Section 3.4.3.

Leslie, L.L.: '"Higher Education Tax Allowances : An Analysis',
Journal of Higher Edusation, Vol. XLVIL, no. 5, Sept/Oct, 13976,
pp. 497-522; and Blum, V.C.: 'Freedom o Choice in Education',
in La Noue, G.R.,: Op. Cit., p. 21, Bt. S€4.

'Tax deferments' can be regarded as a special type Uf lopan be-
cause the taxpayer is granted temporary tax relief without a

‘diminution of his tax responsibilities. 'Amortized Tax credits’

make provision for an increased period, but do not otherwlse
differ from conventional tax credits. Credits for educationzl
deposits are granted before and during the years spent at univer-
sity. GCf. Leslie, L.L.: Dp. Cit., pp. 512-518.
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according to the costs of the particular higher education insti-
tution chosen, so as to give credit for a high percentage of the
costs of a low-cost institution and a lower percentage for addi-
tional costs. For example, 75 per cent of the first REDD; 25 per
cent of the mext R300 and 10 per cent of the next R1000 has been
suggested.l) This would mean that a credit of R175 would be
allowed for university expenses of R300 whereas,if expenses were
RL 500, @ oredit of R325 would be allowed.2’
family, which sends its children to moderately priced institu-

The lower income

tions, would benefit by such an arrangement by having & large
percentage of its costs covered, whereas those, who choose the
expensive institutions, benefit proportionately less and would
still have to pay a significant part of the Expenses.themselues.

Tax reductions occur when the tax base, i.e. grass taxahle income;
is adjusted to allow for dependents of the taxpayer. If the size
of the tax allowance were made to depend upon the average tax brac-
ket  of the parent,the effect would be that, if.say, university
fees were RBOQ, a parent in the 20 per cent bracket would save
R160, whereas a parent in the 50 per cent bracket would save

R400., Clearly, any such proposal is regressive in the sense that
those who eern less and are, therefore, in a lower tax bracket,
save less through the scheme than their more affluent counter-
parts do. If the amount of the allowance were also to vary in
response to different educational expenses, the regressive nature
of the proposal would be emphasized, as those who could afford

to spend more on education would also save more in absolute terms.

Both tax credits and tax deductions suffer from the defect that

neither helps the very poor, that is, those who do not pay income
tax at all. This is & serious defect, because chviously those
are the people most in need of assistance. Tax concessions have
the additicnal disadvantages that they complicate the income tax

system and tend to open loopholes that could be exploited. They

Freeman, R.A.: 'Last Chance to Save Private Colieges', in

Orwig, M.D.: Bp. Eit., p. 215.
Ibid.
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can also be very costly to the Treasury in terms of forgone
revenue. Because the subsidies they entail are 'hidden' in the
gense that the total amount i1s difficult to calculate due to the
different amounts creditable to different taxpayers, they are al-
so inclined to be forgotten, despite the magnitude of the ex-

pense incurred.

The tax system ia generally used to provide an 'invisible' sub-
sidy to higher education, even if no tax credit or deduction

scheme is in operation for direct educational expenses. I¢

exists through parents being able to consider their adult‘children,
who are full-time students, as dependents for the purposes of
their income tax calculations. The result is that the parents

of students pay less lncome tax than they otherwize would have

done.

In the fiscel years preceding 1980/81,a child elder than 21 but
below 26 years of age, that was financially dependent upon 1ts
parents, a full=time student and not liable for payment cof in-

. come tax,gqualified for a child abatement. Abatements were de-

signed to diminish the parent's taxeble income with the diminu-
tion becoming progressively smaller the larger the taxpayer's |
taxahle income became .l) Because of this variance between tax-
payers, accurate computation of the total amount of the implicit
subsidy is not possible for those years. However, as from 1980/81
the system of abetements has been replaced with one of tax cre-

‘ dits, whereby texpayers who suppcrt children in this category

are entitled to subtract R1OD from the sum of the tax they owe

for each of their first five children. R150 is subtractable for

)

additional fospringz supported by the perent.

Silke, A.S5,, Divaris, C. and Stein, M.L.: Silke on South African

Income Tax, Cape Tewn, Juta and Co. Ltd, Ninth Edition, 19782,

p. 541,

Section 6, no.3(a) of the Income Tax Act, (Act no. 58 of 1962
as amended)., Cf. Stein, M.L. and Diveris, C.: Ou Mutual In-
komste - Belastinggids, 1980/81 Hersiene Uitgaws, Ou Mutual

Drukkery, p. 1l.
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Under the new dispensation it is relatively easy to estimate the
amount of the implicit subsidy. If it is assumed that parents
with children at university that qualify for tax credits generally
support less than five children at any one time, the amount of
R100 per child can be used. Further, if it is assumed that only
full-time students will be eligible for tax credits, because part-
time students generally earn and are, therefore, lisble for pay~ -
ment of income tex in their own capacities, the numbers of full-

time students can be used. Another assumption reguired is that

_all the parents of full-time students pay income tax, which may;

in fact only be a reasonable assumption to make in the case of
white Sputh Africans. In addition, although Coloureds, Asians

gnd Whites are taxed alike,l) a separate actz) governs the taxa-

tion of Blacks in South Africa. Although ne general provisicn
is made for tax credits, Blacks who attend approved educaticnal
institutions are entitled to exemption from tax liability on
producing certified statements to that effect from the relevant
inqtltutlnns.B) If, to reduce uncertainty, the estimate of the
implicit subsidy is limited to students under the jurisdiction of
the Department of Natiomal Education, whereby the majority of
hlack students is excluded, more than 80 G0DO full-time students
can nevertheless be presumed to gualify for tex relief, imﬁlying
an implicit subsidy of over RB million to students and their

families from this source. This 1s clearly a significant sum.

However, the tax system discriminates against education in =
different sense. If education is viewed as human capitsl embod-
led in a particular person,and the tax treatment {hereof com-
pared to the treatment of physical capital, the absence nf depre-
clation allowances for human cepital is noticeable. Nevertheless,
knowledge is susceptible to depreciation and absolescence,; no
less than is physical capital. Doubtless the difficulties of
gquantification,combined with the ephemeral nature of some know-

ledge, would make the practical implementation of amortisation of

The Income fax Act. .
Taxation of Blacks Act. (Act. no. 92 of 1963).

Section 13, Cf. Stein, M.L. and Divaris, C.: Op. Cit.,
pp' 186"'1570



human capital'prnhibitiuely prohlematical.

An analysis of tax concessions that stimulate donations to uni-

versitiess; as opposed to those that aid students' families,is to

be found in Section 5.3.2 below.

5.3 Financial Aid to Institutions

1)

Formulas

Introduction

In Section 5.2.3.3 it was suggested that formulas that allocate
specific sums to universities on the grounds of the number of
students enrolled at a particuler time could be viewed analv-
tically as eguivalent to vouchers treated collectively. Not
all formulas have this characteristic, as the basis for the
formula could conceivably be some magnitude other than student
numbers. In this section Tormula financing of universities will {
be treated broadly to illustrate the nature and different forms |

- of formulas possible.

The need for public subsidization of universities to account for
the externalities generated by teaching and for the provision of
basic research has been established above. If that subsidiza-
tion is to be paid directly to the relevant institutions, the
sum involved can be caloulated either on an annual budgetary
basis or by using a carefully formulated set of rules by which
the budgetary mechanism would be standarding. The financing

formula comprises such a set of rules and is, therefaore, a budf”y

A

A
N

getary aid that is based upon an énalysis of the institutinns'ﬁ
needs. Farmulas should be founded upon the principles of ra-
tionality, objectivity and quantification.’

Miller, Jd.L.: State Budgeting for Higher Education. The Use of
Formulas and Cost Analysis. Monograph, University of Michigan,
1964, p. 150. See alse Meisinger, R.J.: State Budgeting for
Higher Education : The Use of Formulas, Serkely, CGentre for Re -~
search and Development in Higher Education, University of Ea}lfnr-
nia, 1976; karol, N.H., and Ginsburg, S5.G.: Managing the Higher
Education Enterprise, New York, Ronald Press, 1980.




1)

2)

178

Formulas have the important attributes of removing the process of
public funding of universities from the political arena, thereby
diminishing the possibilities of ad hoc decisions on behalf of
and special pleading by single institutions. In addition, a
carqu}%yﬂglannaawfprmula provides a system for the equitable
diuiaiuﬂwuf_theanﬁilEbleﬂtﬁsﬂuxﬂeﬁuaigﬂgmliﬂgémihﬁﬁmhaV?_FEEH
established and agreed upon by the interested parties themselves.
Formulgs facilitate comparisons amongst institutions and activi-
ties; they generally ensure the adequacy of financial support
while leaving universities free to establish their own fees as
they see fit; they éerve to emphasize the policy decisions ne-
cessary by requiring explicit quantification; hy enforcing de-
tailed analyses af institutional structures and operations they
foster the attainment of efficiency; they reduce what would have
been 2 complicated line-budoetary process to one that is rela-
tively easy to administer; +they foster certainty, which facili-
tates planning by university authorities; and they lay down a set
of procedures that are generally widely accepted.l) The complaint
of the adversaries of formulas that all institutions become con-
strained within the confines of the formula and that the freedaom
and individuality of institutions are forfeited thereby can be
overcame by allowing the universities to spend their resources as

they see fit, irrespective of the basis of calculatiun.Z)

(Footnote 1, p.177 continped)... pp. 35-38; and Moss, C.E. and
Gaither, G.H.: 'Faormula Budgeting: Requiem or Renaissance?'
Journal of Higher Educetion, Vol. XLVII, ne. 5, Sept/0Oct. 1876,
Pp. 5L3-563, '

Ibid.; also Halstead, D.K.: Statewide Planning in Higher Fduca-
tion, U 5 Goverrment Printing OFffice, 1974, p. 662, and Report

of a Commission to the Association of Universities and Colleges
of Canada; Financing Higher Education in Cesnada, (Chairman:
Bladen, V.W.), Toronto, University of Toronto Press, 1965,

pp. 42-GLi,

This is the position in South Africen universities. It is also
a fundamental assumption for the application of regression ana-
lysis to designing a new formula that universities optimize in-
ternally, irrespective of the formula by which their funds arTe
calculated. See Section 3.4.1 above. Ef. also Millet, J.D.

The Budnzt Fornmula sg the Basis for S5tate Appropriations in uuD"
port of Higher Education, indiena, Commission for Higher Bduca-

tion, 1974, p. 11.
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In what follows below, little attention will be given to formu-
las for the provision of new university buildings because-provi-
sion is made for those expenditures via a separate formula. Sec-
tion 5.3.1.4 is, however, devoted to a brief description of that
formula so as to emphasize its importance. Provision is not
made by formula for the provision of land to the universities
because of the extent of regicnal variations. Accordingly, this

aspect will not be discussed.

5.3.1.2 Exogenously and Endogenously Determined Formulas

As an initial differentiation,different formulas can be distin-
guished by whether the independent variables,upan which they
depend, are exogenously or endogenously determined. For example,
if the sum of the subsidy calculated by a formula, for example
the dependent variable, depends upon the number of students en-
rolled st that university, the independent variable is endoge-
nous to the uniuersifv system. On the other hand, if thé‘subsidy
depends upon some factor external to the university system, such
ag, for example, the growth rate in national income or gross na-
tional product (G NP )!the formula can be classified as being

exogenously determined.

Although the coupling of subsidies to G N P has the positive
attribute, if seen from the viewpoint of the Treasury, of re-
lieving the burdgetary pressure caused by university financial
demands in recessicnary times, it could entail severe disadvan-
tages for the universities. These siem primarily from the lack
of connection between the subsidy generated and the actual re-
quirements of the universities. Student enrolments need not be
positively correlated with G N P growth rates and may even, in
fact, be inversely related to the cyclicael swings of the national
economy. Recessionary phases,with their accompanying increases
in unemployment, may witness a greater willingness amongst students
to spend an extra year at university su as to await improved emn-
ployment possibilities or so as to enhance employment prospects

by investing in a post-graduate gualificstion. IF that were in-
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1)

deed to occur, an exogenously based Tormula dstermined by
GNP growth rates would precipitate periodic financial crises
amongst universitlies, because increased reguirements would hbe

met with decreased provision. Again, although the prima facie

logic of spending less on university subsidies when less is
available seems ta be plaeusible, investment in university educa-
tion should preferably be viewed as & long-term phenomeron and
shielded from short—term fluctuations.

If subsidies were to be tied to a percentage of GNP in a demo-
graphically young country in which & relatively large proportion
of the population was of university going age,the per student
amount available to the universities would be less than in a com-
parable but demographically older country. A situation could
also be experienced in which the growth rate of the student po-
pulation exceeds that of the G.N P, which would obviously be
financially unsatisfactory for the universities. Even if the

two rates were equal, there is reason to expect that university
costs will rise more gquickly than will average costs of the
economy as a whole, because of static university productivity and
the labour intensive nature of university pruductiun.2 A 'growth
difference' formula hes been proposed as eolution to these pro-

3)

blems. If has been suaggested that the percentage increase in
GNP could be used to hypothesize a figure for what expenditure
per student would have been, if the latter had grown at thz same
rate as G'N P had. The amount by which the actual figure ex-
ceeded the hypothetical figure would indicate the effort expen-
ded in excess of that that could have been expented'thrnugh'the
normal growth of the economy. It should also indicate the amount

needed in subsidies to avoid increases in tuition fees.

Handa, M.L. and Skolnik, M.L. found the relationship between

youth unemployment and enrolments to be wzak. 'Unemployiment, Ex-
pected Returns, and the Demand for University Education in Untario:
Some Empiricel Results', Higher Education, VYol. &4, no. 1, Feh.1275,
pp. 27-43.

Sep Sectinn 5.2.2 above.

Farrell, R.L. and Andersen, C.J.: 'General Federal Support for
Higher Education : An Analysis of Five Formulas', in Orwig,M.D.:
QEO C:.j.'.'_-.t.‘-'_" ppn 219""268 ot p- 2580
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As has been pointed out at various stages in this dissertation,l)
the fact that a country can afford a subsidy to educaticn ‘of a
particular magnitude does not indicate that such a sum is desi-
rable. The problem comes to the fore again with the considera-
tion of exogenously determined formulas, for the sum actually
generated by such formulas is not shown to be either necessary
or sufficient for maximizing society's welfare. Although the
difficulties experienced with cuantification and-market failures
render the practicality of all planning procedures subject to
doubt, it is submitted that the essentially decentralized proce-
dure of allowing students to choose the level of education they
prefer, at fees egual to marginal costs after the deduction of
social costs, 1s the most satisfactory approximation available.
Fach student would thereby be required to conduct his own cost-

benefit analysis on the desirability'nf his own educatiun.Z) This

- does not imply that overall financial constreints are unimportant,

but it does imply that there is no particular justification from
a welfare point of view for a constraint equal to the growth rate
of G NP As has been argued above, it is conceivable that uni-
versity costs could grow at a higher rate on the one hand, and

on the other, depending upon demsgraphic trends, an overprbvision
could result, if éubsidies were tied to G N P growth. In first
world countries where the population growth rate has fallen io
negligible levels, it could, for example, prove more fruitful to
invest in old age homes than in universities, And if, nevertheless,
subsidies were tcalculated by this methpd,- universities would have
few incentives to spend their funds economically or to conduct |

their affairs efficiently.

It is very difficult to conceive of any other magnitude to which

E.0. in Sections E.E.l‘and L.4.2 above.

Cf., DCarter, C.F. and Williams, B,R.: 'Proposals for Reform in
University Finance', Manchester School, Vol. 31, no. 3, Sept.1963,
pp. 255-261. See also Sections 2.56.3 and 2.6.4 above.
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subsidies could be exogenously correlated, that would not be
entlirely arbitrary.l) This would bz especially so if uniuarsi—.
ties were obliged to have an 'open door' policy of admitting all
who satisfied the minimum entrance requirements, without being
allowed to sslect students of their choica. IFf, however, a

numerus elaugsus principle were followed, a relatively static scbh-

sidy in the form of an annual lump sum, that could merely be ad-

2)

Justed for cost increases, would be possible.

ARlthough the limitations of physicel facilities could necessitate

a numerus clausus Iin certain fields, its géneral application with

its attendant lump sum subsidy could only be censidered a solu-
tion to the problems of planning universitises and determinirng
subsidy amounts if continual adjustments were made. However,
this proviso effectively side-steps the problem because it post-
pones the guestion of how this should be done. The alternatives
that could be considered were discussed in Section 2.6 as being
applications of either the manpower or the rate of return approa-
ches, the respective pros and cons of which were aired at that
juneture. If the manpouwer technigue were to be used, estimates
would be made of the future numbers of trained persons required
in the relevant categories and the numeruys clausus adjusted

accordingly. If the rate of return method is employed, central
planners would be required to calculate the socisl returns for

the different categories and to increase the numerus clausus of

those groups that had a relatively high socizsl return and to de-
crease that of the groups with low social returns. In both cases
the students actually admitted to the universities would be cho-

sen by selection committees, who would act upon the advice of

The Carnegie Commission accordingly recommended that "(the) in-
stitutional allocation ... (b2) based upon some quantitative

dimension of the institution", i.e. that formulas should be en-
dogenous. Carnegie Commission on Higher Education : Ingtitutional

ARid. Federal Support to Cplleges and Universities, New York,

MchGraw-Hill Book Co., 1972, p. 17.

Cf. Pellegrin, 3.P.: 'Admission Policies in Post-Secondery Edu-

cation', in O E C D : Towards Mass Higher Education, (Issues and

Dilemmas), Paris, 1974, pp. 87-94.
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the central planners as to whether to admit more or less students.
‘And if insufficient students applied for admission, the deémznd
for places could be stimulated by increasing subsidies to the
relevant subject groupings. In neither case would the decision

he left to the student, as would be the case iflghe mgdus oper-

andi of marginal cost pricing ware adhsred to. Hecause the
latter method reguires the student himself to perform the cost
benefit analysis, instead of the central planner, it avoids
some of the problems of centralized decision making whilst main-

taining individual freedoms.

5.3.1.3 Base Formulas and Functignal Formulas:

Educational costs are, of cburse, endogenous to the university
system and, consequently, a subsidy based upon the social costs
entailed by a student's private decision to pursue his studies
will likewise be endogenous. Endogenous formulas can conve-
niently be grouped into two broad catégnries, namely base for-

2)

mulas and functional formules. The former czlculates the sub-
sidy for a particular activity, say suxiliary services or libra-
ries as some percentage of a certain baée, which is often taken
as the sum of expenditures for instructional purposes. This
method has the advaentage of simplicity, but is difficult te jus-
tify analytically, unless the base activity is strictly correla-
ted with the other activities that depend upon it in percentage
terms. As this correlation could be spurious, the optimality

of the base method rould be subject to doubt. '

As the name sugaoests, functional formulas are so constructed

that the amount of subsidy available for each university activity
is calculated on the grounds of fectors that are of relevance to
that particular activity itself. Although the latter procedure

2) Miller, J.L.: Dp. Cit., p. 104 gt seq. and Halstead, D.K.:
Dp. Cit., p. 666 et seg.

1) Cf. Carter, C.F. and Williams, B.R.: Op. Cit.
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is analytically superior to the'Furmer, its use depends upon
whether the data are available tp make the required calculations.
It ig also to be preferred because formulas are reguired to
estimate the total of universities' expenditures for the future
on the grounds of their past activities. It is, theréfure,
easential that the projections be based upon as accurate an

estimate of the pattern of costs as possible.

Functional formulas project workload measurements for each acti-
vity priced at the expected unit cost. The planned total load
of, say, books to be purchased for the library is multiplied by
the average cost to determine thes sum required. A particular

variation of this kind of formula is that which projects a staff-

.ing pattern by determining the numbers of staff, both academic

and administrative, that aie required for each activity and cal-
culating the subsidy by means of multiplying the number thus
determined by the unit salary costs. The starf positions decided
upon take the place of the load measurements of the more gensral

CasE.

It goes without saying that both the functionel type formula and
the base typez can be combined in one comprehensive formula so
thaet some activities are subsidized using one of the methods and
pther activities by using the other. In Fact; the starting point
of bage type formulas is usually instructional expenditure, which
has been calculated on a functional basis. The combined form is,

1)

for example, advocated by the van lyk de Uries Report gnd hes

been used for a number of years in South Africa.

Functional formulas are by their nature endogenously determined,
because the internal requirements of the system are what deter-
mines the subsidy generated. Rnd,_bécause base type formulas are
generally connected to an initial functionzl element, they are
usually aisu of an endogenous nature. The gquestion, therefore,

becomes one of deciding which independent variasble (or variables)

Van Wyk de Vries Report: 0Op. Cit.
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is best suited for the purposes of the formula. If the functio-
nal procedure is considered superior and consegquently used as =a
point of departure, an analysis of each activity, of which in-

struction and research have pricrity, is implied.

Subsidies should ideally be based upon the relationship between
the universities' costs, when acting efficiently, and the chosen
independent variable(s). However, the determination of costs to
be subsidized could not be left to the discretion of the univer-
sities. Such an arrangement would amount to an invitation to
financial licentiousness. The remedy is to base the subsidy
upon what is agreed to be reasonable copsts for the particular
activity.l) This could be achieved by calculating a réasnhable:
cost per unit for each activity and(multiplying by the number of)
units concerned to estimate the total costs expected from that
activity. Clearly, the activitiss grouped together for the pur-
poses of such a cgalculation must be sufficiently numerous andg
similar to give an 2ccurate approximztion of {he central tenden-

cies involved,for the resulting formula to be meaningful.

5.3.1.4 The Basis for the Payment of University Subsidies and the

4

Effects upon Efficiency

The number of units referred to in the previous parzgraph, by
which the unit costs are to be muitiplied, refers to the indepzn-
dent variahle chosen as basis for the subsidization of the parti-
cular activity. The factor which prima facie seems appropriate
for this purpose is university output. This is because the public
purse should preferably not be held responsible for a portion of
university costs unless outputs beneficial to society are pro-
guced. University outputs can be divided broadly into the cate-

gories of instruction, research and public service, of which the

first two are of overriding importance.

1) Mitler, J.L.: Op. Cit., p. 40 terms this procedure 'factcrial
estimating'. Cf. Vaizey, J. and Chesswas, J.D.: The Costing
of Educational Plans, UNESCO, International Institute for Edu-
cational Planning, no date. Cf. Section 5.3.1.5.
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The subsidization of outputs is in principlé supericr to that

of inputs because of its inherent efficiency enhancing effects.
Universities, in their capacities of users of scarce resources,
should be encouraged to husband those resources to the best of
their abilities, including the oft overlooked, yet major input

of student time. Subsidies coupled to outputs have the effect

of rewarding universities only if their inputs have been put to
effective use, in the sense of having preduced final academic
products. Equally, students should in principle only he supported
with public money, if they have put the resources of the univer-
sity to optimal use. However, although subsidization based upon
outputs appears to be deairéble, its implementsticn is not devoid
of either disadvanteges or practical difficulties. In what fol-
lows, several possible methods of coupling subsidies to outputs
are congidered, before the alternatives, based upon using inputs,
are dia:ussad.l)

The Numbers of Graduated Students: Various aspects of the mea-

surement of outputs and inputs were discussed in Sections 3.2

and 3.3. There it was concluded that the accurate measurement
of teaching ocutputs, in the sense of determining the amount of
knowledge gained in the educational process, was practically in-
surmountanle because of the difficulties of measuring the initial
inputs (for example the student's existing knowledge, his apti-
tudes énd_intelligence) and cumpéring them to the outputs to
arrive at an estimate for 'value added'. Therefore, if the num-
ber of graduzted students were to be used as ocutput messure, the
magnitude calculated would be & measure of gross output. And if
subsidization were based upon gross cutput, because of it not
being practicable to distil the value added component from pro-
duction, the hasis for suhsidization would include inputs besides

The Carmegie Commission identified five possibilities: (i) Alloca-
tions tied to general inputs (e.g. enrolments); (il) Allocations
tied to general outputs (e.q. degrees); (iii) Special increments
for smalier caolleges; (iv) Formulas tied to specific groups pf
students (e.g. poor, or very able students); and (v) Allocations
based on growth factors or increases in costs (e.g. the growth
differential formula described sbove in Section 5.3.1.2). Garnegie
Commigsion on Higher Education: Op. Cit., p. 18.
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outputs.

It could be'érgued that the procedure would, nevertheless, en-
courage a more stringent selection of students by the universi-
ties, because only successful candidates would earn subsidies for
the university. However, effects could possibly be introduced
that could distort universities' incentives, by placing them un-
der financial pressure to act in ways contrary to their scademic
convictions., 1If, for example, instruction output were to be
measured in terms of graduates, a degree of risk could be intro-
duced, because a university that had borne the costs of an un-
successful student would not be reimbursed prnpnrtinnailg by the
state. The financilal risk involved in failing students could
result in pressure being placed on examiners to evoid doing so,

a8 result that would clearly not be desirable.

Althounh the judiecipus use of external examiners could present

g solution for this prablem,the conditions necessary for such.

a system's effective use could be regerded as restricting univer-
gity autonomy. This would be so, because to be truly effective,
the system would require tne separation of the teaching and exa-
mining functions of universitiee by requiring the external exami=-

ner toc set the examination guestions himself.

The Number of Successfully Completed Credits: This proposal is

egsentially a variation upon the preceding one. It sugoests that

-gubsidies be paid to the universities on the completion of cre-

1)

dits.-~“by students (as opposed to dearees). For example, if a
student were to complete 0,5 credits in a particular year, the
subsidies paid on his behalf by the state would be only half of

the normal subsidy.

In the SAFSE system it is assumed that the total credit for all

instructional offerings of a full-time student gqualﬁ ane petr ;
year. Report SAPSE-005: Student Manual, Pretoria, Department o

National Education, First Edition, 1982Z.
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Through the use of an annual measure,the cnmpuﬁational.periud
required in comparison to basing subsidization upon numbers of
graduated students,would be reduced and the risk, spoken of in

the previous paragraph, correspondingly diminished.

In this respect it has been suggested that the risk element,
entailed for the universities, could be eliminated by the use

of vouchers in conjunction with an output measure, for example,
the completion of credits by the student. It is said that, be-
cause the student would then be respmnsihlé for paying full (un-
subsidized) fees to his university, irrespective of wheiher he
failed or passed his examinations, no incentives to condone fai-
lures would be generated. The fact that the subsidizing authority
would reduce the amounts paid to those students who failed, would
pass unnoticed in the universities. However, it is submitted
that that would be unlikely to hzppen. Students who foresaw
their subsidies being reduced would be unlikely to seek enrolment
at those universities having stringent standards. Therefore,
those universities that were sensitive to fluctuations in enrol-
ments would not be shielded from the risk of forfeiting income
through dwindling enrolments. The use of vouchers in thils way
could cause administrative difficulties, besides thnse arising.
from duplicated student records mentioned in Section 5.2.3. Be-
cause of the high level of fees that would result from this methad
of subsidization, it would only be feasible to withhold a small
portion of the total amount until the student's examination re-
sults became knpwn. This would tend to detract from the effec-
tiveness of the scheme. Alternatively, if students were required
t0 repay subsidies on falling, administrative complications of

having to collect the money ewing by such students would arise.

The Number of Enrolled Students: Because of the difficulties

encountered in guantifying university outputs, formula compilers

have almost invariably tzken refuge in the use of student numbers

as basis for subsidy calculations, deaspite the fact that this
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implies the use of an input as a surrougate for Dutputs.l)

As may be expected, if one input (students) is used to generate
a second input (subsidies) the incentives of both students and

univeraity administrators can become distorted. Thrift becomes
a lesg pertinent virtue. than would have been the case, had ocut-

puts been subsidized instead. Inefficiencies could result: from

. the point of view of the student, the need to complete a degree

in the shortest time possible is diminished and from the point of
view of the university,the need to select suitable student mate-

rial is lessened.

Unfortunately, although competition between universities should
jdeally be in the field of academic excellence, it can equally

be conceived as being in that of campus grandeur; and subsidies |
on inputs, such as enrolments, can lend financial credence to such
notions. -Increasing student numbers ean be conceived as the easi-
est'way of turning grandiose dreams into financial reality. And
in a small country, which is unable to house more than a few uni-
versities endowed with all faculties, the fulfilment of such
dreams could only pnccur to the detriment of the public excheguer.
The aim of formula builders should, therefore, be to reduce these
distortionary effects and to encourage efficlency as much as pos-

sible.

Millett, J.D.: Op. Cit., p. &9 concludes: "There does not appear
to be any way by which the objectives of equity and adegquacy in
thez distribution of state appropriations can be achieved other
than by an enrollment-driven (sic) formula." Although other fac-
tors can also be yseful in determining subsidies, if larger uni-
versities are to receive more than smaller ones, enrolments will
continue to play an important role in subsidy formulas. In 1980
some 25 states in the U 5 A budgeted for higher education by
formula, the majority of which were related to enrclments..
Karol, N.H, and Ginsburg, 5.G.: Managing the Higher Educztion
Enterprise, New York, Ronald Press, 1980, p. 35.
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The Number of Enraolled Students Weighted for Matriculstion Grade:

One way of inducing universities top be more selective about their
students unuid be to reward those that admitted students having
higher than average school 1eaving grades, which could be achieved
by introducing a system of u91nhts for the subsidies of first-

time entering students.l)

Such a scheme would be administratively feasible. However, it
would not be entirely devoid of negative aspects. On its own, it
would, for example, only encourage students to be diligent up to
the point where they had gained entry to the institution of their
choice. Secondly, it is pussible that some students' academic
potential only becomes apparent within a suitably stimulating eﬁ;
vironment (which is often lacking in pre-university education),
whereas other students achieve high.grades on the strength only

of intensive coaching at school. Accardingly, a weighted subsidy
scheme would require the weights to be adjusted annually as stu-
dents progressed from being freshers to seniors and as they possgi-
bly improved their academic standing in thElpTDCESS. But, if that
were allowed, universities could be induced to upgrade their mark-
ing of examinations so as to reasp the higher subsidies availahle,
unless an extensive and effective system of external examining
were devised. As the degraduation of standards would clearly be

a lamentable consequence, the use of weighted subsidies could only
be contemplated for first year students. Alternatively, the
welghts established for the class of a certain year would have ta
be retained for subsequent years. As it is possible for the com-
position of a class to change as the weaker students leave and
late developers improve, this option would not be entirely satis-

A proposal for differentiated subsidies according to academic me-
rit has been made for Indian universities, where a comhination of
an 'open door' policy plus low tuition fees resulted in overcrow-
ded universities and low guality tuition. Higher fees paild by the
academically unable would discourage their attendance and free re-
snurces for the use of the more competent. Azad, J.L.: 'Financing
Institutions of Higher Educstion in India : the Need for a Realis-
tic Fee Policy', Higher Education, Vol. 5, no. 1, Feb. 1876,

pp. 1-7. LCf. the discussipn on dlscrlmlnatnly pricing in SP tion
L.L.2 ahove. It could be argued that if universities are corpelled
to accept all students having unlver51tv entrance cert1f1ca*ee,
the system cannot be applied.
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factory either.

A logical objection to weighted subsidies could be raised'by

noting that less able students are likely to reguire greater assis-
tance than the more able and that, therefore, subsidies should be
inversely related to matriculation grades of first year admis-
sinns.l) Howzver, this argument tacitly assumes that all students
of whatever academic ability that satisfy the minimum require-
ments for admission, should be accepted by the universities, rather
than encouraged to enrnl atv the other available institutions of
tertiary educetion. It could, indeéd, be asked if it would not

bé beneficial to oblige weaker students to enrol at those other
institutions by increasing the minimum university entrance re-
quirements, if a positive correlationwere found to exist betuween
Matriculation grades and university failures. In addition, it
could be argued that a system of differentiated subsidies based
upon academic merit would be nao more pernicious than that of gran-

ting scholarshlips to brighter students..

The Number of €nrolled Students Plus a Penalty for Failure: The

introduction of a financial penalty for failure, the burden of
which would be bornme by the student and not the university, would
induce students both to assess théir own capabilities more realis-
tically and to be more diligent. Various possibilities for

gchieving this exist.

The first possibility consists of paying subsidies in instalmenté.
The initial sum would be advenced with the proviso that the re-
maining amount would become available once a successful year of
study had been completed (or in proportion to the credits success-
fully completed). If the student were to fail, he would have to

pay the amount of the outstanding subsidy to the university himself.

Because students that perceived that thev would, or had already
acluaglly failed and had consequently decided to forgo a universi-
ty education, would be loeth to pay the remaining instalment on

their fe=zs after the prospects of success had faded, consideration

Ef. Section 3.3.1.
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could be piven to introducing a system of deposits on initial
registration. If the student were to pass, his deposit weuld be
transferred to the coming year. If he were to fail, his deposit
would be forfeited to the university in lieu of the lost subsidy
and he would be required to pay another deposit before being
allowed to reregister. Alternatively, a loan account could be
opened for each student and debited with the amount of the pro-
visional subsidy. If the student were to pass and the subsidy
were paid, his loan account would be credited and he would owe
nothing. If he were to fail, the student would incur a liability
equal to the forfeited subsidy, which would then be paid to the
university by the state as a loan and not as a subsidy. In either
tase, the university would not be affected financially by the
success or failure of the student, except that in the long run
weaker students would be discoursged from registering. But that,

of course, would be the effect desired.

Another possibility would be to subsidize universities on the
basis of their enrolments, but, in addition, to exact higher
payments from students who had failed previously and wished to
reregister. Therehy students would be allowed to fail once with-
out incurring additional oblipgations, but would be required to
demonstrate their bona fides as s2rious students by paying a
penalty upon reregistration. On reregistering,an unsuccessful
student would be required {o pay a2 sum equal to his normal fee

for his second year,plus an amount of his first year subsidy times

the fraction of credits failed.

The aim of this scheme would be to make the student body sware

of the stringencies of financial accountability by bringing pres-
sure to bear on the ultimate benpeficiaries of publib funds,
namely the students, rather than upon the universities. 1f this
were done, students would he encouraged to scrutinize their apti-
tudes snd inclinations hefore entering the university, and once

there, to apply themselves assiduously.
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The benefits of the proposal are that students would be given an
ﬁppartunitv to attempt the first year of university without ad-
ditional financial constraints, such as the payment of deposits.
Howsver, if unsuccessful yet determined to attempt the course
again, they would be required to pay higher fees. Academically
unsuitable students would be discouraged from wasting scarce re-
spurces, yet would be given a falr opportunity to show their
mettle. |

By rights the total of the additiaonal fees, exacted from returning
students who had failed previously, would have to be transferred
to the government as forfeited subsidies, possibly by subtracting
the amount from the current year's subsidy for the relevant uni-
versity. In that way the position of the university wquld‘remain

unaffected, whether students passed or failed.

The disadvantages of the proposal arise from its administrative

1) In the first instance, if it were incorporated

nﬁhsequences.
in a formula method of paying subsidies,an ad_hoc element would
be intropduced, because the sum of the forfeited. subsidies would
only be known gi_gggg.' In the second place, difficulties would
probably be encountered if students, who had failed, transferred

their studies from one university to another.

The Number of Passed Credits Plus a Fraction of Failures: The

scheme propossd in the previpous paragraphs could be viewed posi-
tively rather than negatively in terms of a premium for success
instead of a penalty for Failure.Z) If, as was argued above,public
funds should only be spent on those students likely to be succzss-
ful,yet the dangers of subsidizing outputs were considered to be
serious, a compromise could be reached by basing subsidies upon
success (measured in terms of passed credits) plus a fraction of

failures. The degree by which the subsidizetion of successes

This insight is primarily_attrihutable to Prof. I.A. Bunting.
This insight is attributable to Dr. R.H. Venter.
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exceeded that of fallures would constitute the 'premium for

suctess. '

If P 1is tasken to denote the number of successful students and
U the number of unsuccessful ones, this conclusion is reflected
in the following expression:

Y=P+ aU,
where the number of subsidy students, Y , is the endogenous
variable, upon which subsidization should be based, and
0 <acx l.l) Because the number of unsuccessful students eguals
the difference between the number of enrolled and successful
students, for example

U=E-PFP

Y =af 4+ (1 - )P,
which says that subsidization should be based partially upon
enrolled student numbers, unqualified by success, and partiaslly

2)

upon the number of successful students.

The combinaticon of the various megnitudss, as determined by the
numerical value of o , should be such as to maximize the poten-
tiasl sdvantages and to minimize the corresponding disadvantages

of basing subsidies on either outputs or inputs. Both diligence
on the part of students and the careful selections and counselling
of students by the unlversities should be encouraged, but without
placing undue financial pressure upon the universities to condone

failures.

This does not necessarily imply that o should tend towards the
numerical value of one. The use of both ipputs and outputs as
hasis for subsidization contains an in-built mechanism for dis-
counting possible financial pressures.s) This occurs firstly

because subsidization based partially on enrolments would make 1t

1) Ibid. Ef. model E, in Chapter 8 below. Also SAPSE Report-110:
An Investioation of Government Financing of Universities,
Pretoria, Department of Natiomsl Education, First tdition, 1581,

p.33 et seq.
2) Ibid.
3) 1Ibid.
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possible for & student, that is required to repeat credits, but
who firnally completes his degree, to generate more- subsidy in-
come in total for the university than a student who passeé with-
put having to repeat.l) Because the costs caused by such stu-
dents C%Hld, at the discression of the university, be less than
average, a value of & smaller than one need not bhe financially

detrimental to the universities.

A second factor that would eliminate any financial ill effects,
arising from the subsidization procedure placing a premium on
success, would be the equivalent of that referred to above as a
‘penalty for faillure'. By asking higher fees of those students
who had been unsuccessful the preceding year, the universities
would be able to shift the burden of the reduced subsidy onto
those witw had been responsible for causing it. 1In fact, if the
forfeiture of subsidies, occasioned by unsuccessful students, were
not recouped by the university from such students, the adverse

results of incorrect resource allocation decisions would not be

 brought to bear upon the relevant decision makers.' As a result

decision making in the future would not be improved. The conse-
guences of such a scheme would not be harsh, if students were
counselled to enrol only for as many credits as they reasonably

considered themselves capable of passing.

The Number of Students Using Auxiliary Services: In Section

L.4.b 1% was argued that students should bear the costs of those
ancillary services they use, of which the public benefits are

_neagligible, for example the provisicn of housing and culinary

services. Services of this nature are generally produced by
the 'auxiliary enterprises' programme of a university.3 However,
it was also argued that market failure in the provision of such
gservices would necessitate the subsidization of their capital
costs. It is, therefore, necessary to identify variable(s) that

gould be used as basis for the payment of these subsidies,

y graduates, wauld

oA - g © i but who finall
A student, who repeats vredits v t plus half a year's

earn as much subsidy as one who did net repea
subsidy for each year repeated.

2) For example, class sizes could be increased.
3) See Chapter 7 below. '
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The primary distinction to be drawn in this regard is that
between the provision of student housing and other auxiliary
services, because of the implied cost differentials. The appro-
priate variables to be used for subsidizing these activities
ghould, accordingly, be the number of students using university

provided housing facilities and the number of students not doing

go.

Research Outputs and Inputs: Besides subsidization caupled to

student numbers, subsidies are required for the universities!
research activities. In Section 4.4.3 it was argued that re-
search subsidization should, for various reasons, be coupled to
both research outputs and irputs. That conclusion would be of
particular importance, if the basis for subsidizing instruction
included both outputs and inputs, as suggested above Tor effi-
ciency reasons. 1If a symmetry between the funding of instruction
and research were not maintained, universities might be unduly
influenced to concentrate their attentions on one of those fields
to the detriment of the other. For example, if instruction were
to be financed on the basis of inputs and research on the basis
of outputs, it might prove profitsble to concentrate upon re-

search (and vice versa).l

Regearch outputs should be measured by using the citations
apprnachz? supplemented where necessary to allow for those South
African disciplines, which, because of their indigenous natures,
are unlikely to earn international acclaim. Research inputs
should be measured in terms of the time used by university aca-

demic staff for research purpnses.3

This insight is attributable to Dr. R,H. Venter.
Cf. Section 3.3.2.

Cf. Section 5.3.1.5.
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Possible Additional Facters: Under certain circumstances it may

prove desirable to base university subsidies upon additional
factors. Two pussible cases where that could occur are in re-
spect of libraries, for which (besides student numbers) the
number of volumes to be stored could become an important variable})
and the maintenance of buildings and grounds, the costs of which
could depend upon the physical properties of the campus site,

the type of construction used and the envircnmental and atmos-
pheric conditions of the neighbourhood, as well as on the number
of BtUdEﬂts.z) The solution would be to construct a scale which
would take account of these differences and which caould be in-
cluded in the formula as a parameter, while maintaining the num-
ber of students as independent variable. However, in South Afri-
gan universities significant variations with respect to these
tactors are unlikely to be Experieﬁced and the use of such varia-

bles will, therefore, not be necessary.

5.3.1.5 Proeedures for Estimating the Parameters of a Subsidy Formuls

If subsidies are tu be based upon costs, it must be decided whzt
'reasonable' costs for the various university programmes are.
Various methods could be of use in defining 'reasonableness’

under different circumstances.

The first of these methods entails an ex ante‘specificatign by

an independent body of experts of what could be considered to be
both pedagogically and financielly reasonable for a particular
programme. If this were repeated for every possihble subsidizable

university activity, a subsidy formula could be constructed.

The second method entails discerning the ex post patterns in

1) Halstead, D.K.: DOp. Cit., pp. 697-710.

2) Weber, G.0. and Horsey, W.H.: Formula Budgeting for Physical
Pients of Universities and Colleges, Maryland, University of
Maryland, Mimeograph, no date..
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university expenditure and using these as basis for developing

g formula. The justification for the procedure is its relative
gimplicity and objective generality. UWhereas the first technigue
could give rise to acrimonicus and lengthy debate on the relative
importance of the different factors to be taken into account,

the second assumes that that debate has aslready taken place

within the universities themselves.

All that is required, as first step in constructing a formula,

is for the analyst to synthesize the results of each university's
internal resource sllocation procedures. This assumption is
grounded on the fact that universities must themselves decide

how to sllocate thelr scarce resources amongst many competing ends
and that, =accordinoly, the outcomes are the result of an intricate
decentralized cptimization process. Even 1f universities do not
nptimize anything more concrete than their own prestige, their
allocation decisions are invariably subjecied to some form of

cost effectiveness test. No university would wittingly allocate
its resourcee inefficiently, although, of course, inefficiencies

are bound to occur in practice.

This‘secund method implies that the production and/or cost func-
tions of the universities will be det=rmined in a way gquivalent
to that described in Secticn 3.4, The procedure entails fit-
ting equaticons to the relevant datal), which should be stratified
to allow for the differences that exist naturally between a uni-
versity ‘s diFfferent programmes. (A programme can be desnribed

as a set of activities that are collectively aimed al achieving

A similar procedure is advocated by Dunworth, Jd. and Cook, R.:
'Budgetary Devolution as an Aid 4o University Efficiency’,
Higher Education, Vol. 5, no. 2, May 1976, pp. 153-167. See also

Verry, D.: "Planning Higher Educatinon at the Sectoral level:

blith 5Special Reference to Higher Educaticn Costs in Britain'®, Iin
Baxter, C., O'Leary, P.J. and Westoby, A.: Op. Cit., pp.192-205.
For procedures on how to calculate average costs see: CUA/COU
Joint sub-committee on Finance/Opereting Grants: Financing Univers
sity Programs in Education, Report on the Special Study of Re-

quirements for the Formula Financing of Educatiun Programs in
Ontario Universities, Ontario, 1971.
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one of the institution’s ubjectives.l) The term 'programme

budgeting' describes the accounting technigque whereby all -the
spurces of income and expenditure pertaining to a particular pro-
gramme are grouped together so as to bring the benefits and

costs of each programme to the fore clearly.)

However, the stratification of the data would not be devoid of
difficulties, as was pointed out in Chapter 3. In particular,
the allocation of university staff (costs) to the different
programmes, eay instruction and ressarch, was seen to present
thepretical problems related to jointness in production., Similar

problems would arise in making allocations for the different

‘possible instructional levels, say undergraduaste and post-gra-

duate. Nevertheless, the procedure of simply asking faculty
staff to estimate the percentages of their time spent on these
various activities was seen to present a practical, if inaccu-
rate, solution to a theoretically insoluble problem and has given

2)

satisfactory results in the past.

A third procedure, of possible use in determining the parameters
of a-subsidy formula, could be added to the previous two, because,
although the universities' internal optimization process is sure
to reveal the correct reletive magnitudes of resource allocations

between respurce categories and activities, doubts could exist

Lf.Chapter 7 below; alspc Millett, J.D.: Op., Cit., p. 15; and
DECD : Programme Budnets for EBraduste Training, (Project
Leader: Appelguist, C.G.), Paris, D E C D, Cenire for Edecatio-
nal Resesarch and Innovation, 1974, :

Cf. CUA/COU Joint Sub-committee on Finance/Operating Grants:

Op. 0it., pp. 30-35. Also Minahan, J.P.: 'Administrative Cost
Accounting: UWhose Cost and Whose Accounting?! Journazl of Higher
Education, VYol. XLV, np. 1, Jan. 1974, pp. 38-47. The Rabbins
Commission found that a small percentage of time is devoted to
teaching. Out of = 404 hour week, 74 were on average spent on

‘teaching and 5% on preparation and marking. The Carnegie Cam-

mission found that on average teaching loads were approximately
50 per cent higher in the 1930's than in the 1970's. Quoted by
Magnussen, 0. in 0 E C D Report: Towsrds Mass Higher Education,
Paris, 0 &£ D .C , 1974, p. 186.
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" mbout the overall constraint under which the optimization is

1)

performed. It could, for example, be asked whether a more
generous totel provision of resources to the universities. than

in the past is not warranted. Theoretieally, that would be the
case, if it could be demonstrated that the marginel social pro-
duct of additional investment in the universities is greater than
glsewhere in the economy. Alas, however, reliable calculations

of that kind cannot be made in practice.

What could, however, be of use for indicating whether the total
provision of resources is adequate or not, is to compare the
gituations that exist in different cuuntries.z)‘ International
cumparisuns of this kind must be madz with great circumspection

and can never be considered to be prescriptive. In particular,

the statistical basec of the data, the socio-economic stiructures
and patterns of competing demands upon national resources are
often, internationally, not strictly comparable. Nevertheless,
such comparisons are useful for indicating what has been considered

to be possible, or perhaps even desirable, abroad.

Staff to Student Ratios

The foregoing section implied that costs should bé determined by

a formula. Somewhat surprisingly, however, this could entail dis-
advantages and would, therefore, not necessarily be the best pro-
cedure to follow. The most importent of these is that both in-
flation and rising living standards necessitate periodic wage

ang salary increases. If a formula were to estimate costs direct-
ly, its continusl adjustment would become necessary in order to
ensure realistic cost estimates. A satisfactory method of avoi-

ding the problem, or at least, of separating the rising cost

This insight is attributable to Or. R.H. Venter.
Lf. ©Section 2.6.) above.
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phenomena from the working of the formula is for the formula to
estimate input requirements in physical rather than monetary
terms. For teaching purposes this means that the number of staff
necessary to teach a given number of students is estimated in--
stead of the costs for a particular year. When salary adjust-
ments are made ,the total subsidy will, consequently, adapt auto-
matically without the need for interference with the formula it-
gelf. This device means that, instead of a sum of money being
allocated per student, some ratio of the required number of staff
to students is established, from which the total provision is de-

duced.

Cost Units: The procedure cof specifying inputs in physical terms,
before computation of the monetary value of those inputs for a
cpecific year, necessitates the construction of a hypothetical
vet representative basket of inputs to be used for these purposes.
Such a representative basket of inputs is termed a 'cost unit'.
Its value for a particular year is determined by using the pre-
vailing values for the different inputs, of which the basket is

comprised.

Consider, for example, the case where a formula specifies &
student to staff raetio of 13 : 1, as a result of which a total

of 100 instruction/research staff members are provided for a par-
ticular university. To convert this staff provision into subsi=
dies, an assumption concerning the relative numbers of the diffe-
rent university staff ranks is required. It could, for instance,
be assumed that, of the total of 100, 20 are professors, 10 are
associate professors, 15 are senior lecturers, 40 are lecturers
and 15 are junior lecturers. These assumed divisions would then
be taken as defining the basket of instruction/research staff

members.

To determine the monetary value of the basket, further assump-
tions about the sslaries, pensions, medical aid previsions, bo-
nuses and housing suhsidies, of the people comprising the basket,
are necessary. It could, for example, be assumed that each of the
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persons, of whom the basket is comprised, is on the penultimate
notch of the selary scale for the relevant rank. The value of
the cost unit wpuld thereafter be determined by combining these

various magnitudes.

Allowance for Salary Differentisls: Unfortunately, sstimates

cf the number of teaching positions needed in a particular dis-
cipline in terms of staff to student ratios overlook the impor-
tant characteristic of market differentiation in cepitalist eco-
nomies, in which the prices of factors and commodities, for
example alsu'wages and salaries, are determined by supply and
demand. Undeniably, the staff in some disciplines are in greater
demand or scarcer supply than those in other fields and, accor-
dingly, wage differentiation must be expected, even if salary

1)'IF uniform escales sre

scales are ostensibly the same fer all.
in use, this differentiation is cften achieved simply by the
earlier promotion of staff of the scarcer variety. Under the
circumstances, a blanket provision of teesching positions could
be inappropriate and disadvantage thoee universities that offer
courses, for which only 'expensive'! staff can be attracted. In
the case of personnel, other than those engaged in instruction
and research, salary differentisgls are likely to be marked and
will probably also vary according to university subprogramme.
Therefore, it would be preferable to determine what the rela-
tionship of eenior to junior staff in each subject category and
(sub)programme is, and whether that relationship tends to vary
with student numbers. If significant variations are found to
exist, allowance should be made for that fact, by incorporating
relative remuneration factors in the Fdrmula, to be used when

calculating the sum of money generated as subsidies,

HBowen, W.G.: ‘'British University Salaries : Subject Differen-
tials', Economica, Vol. 30, November 1963, pp. 341-359 supports
this idea. However, Metcal?, D. and Bibby, J.: 'Salaries of
Recruits to University Teaching in Britain', Higher Education,
Vol. 1, no. 3, August 1972, pp. 287-298, do not.
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Needless to say, staff to student ratios only partially specify
the production functions in physical terms, because other. inputs
ere also required. If these other jnputs are specified in either
physical or monetary terms, the cost spiral, mentioned above,
will necessitate regular adjustments with the aid of indices,
for example of laboratory costs or library purchases. A possibly
less accurate, but administratively simpler alternative would be
to establish the relationship between these costs and ingtruc-
tion/research staff salaries and, if a sufficiently stable re-
lationship were found to exist, to shecify these additional in-
puts in terms of instruction/research inputs. Such a procedure
would be likely to be successful in the caese of personnel other
then those engaged in instruction and research &t least, hbe-
cause a stable relationship could be expected between these two
persommel categories. If this could be achieved for all univer-
sity inputs, the formula would caloulate a global sum in terms
of & staff to student ratio and the current staff salary struc-
ture, but out of which =ll expenses, not just salary payments,
would have to be met. Clearly, the 'staff to student ratio!
terminology would become inappropriate, if this were done, and

a term such as 'subsidy'unit to student ratio' could be prefe-

rabhle.

5.3.1.7 Percentage Contribution by thé State

Once the relctionship of dependent to independent variables has
been éstablished, g decision must be taken on what the percentage
to be paid by the state should be. In Section 4.4.2 it was ar-
npued that, in principle, it should egual the percentags of the
total benefits that accrue to the public from the educational
process. Because of the difficulties of guantifying externali-~
ties, it was sugoested that resart would have to be had to the
npolitical process in establishing a percentage.l)

1) It has also bzen arqued that, because of the inability to guantify
the public benefits of education accurately, every subjeuF cate-
gory should receive the same amount of subsidy. Uest, E.G.:
"Differential Versus Egual Student Subsidies in FPost-Secondary
Education : A Current Canadian Dispute!, Higher Education, Vol. 3,
no. 1, February 1974, pp. 25-42.
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Besides the problem of deciding upon actual percentages to be
used for these purposes, the question arises of whether the per-
centage should vary according to university size; in particular,
whether the larger institutions should be awarded a lower percen-
tage of their costs thanhthe smaller ones. The answer to this
question depends upon the circumstances. On the one hand, a
varied state contribution should not be introduced to reflect

the falling average costs associated with increasing size. That
phenomenon is an essential attribute of the pattern of costs and
should, therefore, be identified in the relatidnship between
costs and student numbers. The equation, describing this re-
lationship, will make provision for decreasing. average costs,
even if its form is linear, provided the line described by

the eguation has some positive intercept or the vertical axis

and & slope of less than unity.l).lﬂccurdingly; no need exists
for the state's percentage contribution also to be adjusted for
decreasing éverage costs. In addition, it cnuid be argued that
the ratio of social to private gains from education does not
reflect variations in university size and accordingly, a uniform
percentage for the state's contribution to both small and large

universities is paslled for.

On the other hand, on account of the decreasing cost phenomenon,
the same percentage contributions for small and large universi-
ties alike mean that the absolute amount of the universities!
costs, that must be covered in the form of tuition fees, will

be bigoger for small universities than for the large nnes.z)
Because higher fees at small universities could have the effect
of channeling students to the large universities, where capacity

utilization of meny facilities could already exist, it could be

Empirical evidence exists to justify the use of linear functions
in this regard. If vy denctes costs and x student numbers,
the eguation y = a + bx implies a fixed cost element egqual o a,
constant marginal costs equal te b and average cests that fall
asymptotically towards marpinal costs. See Dunworth, J. and
Cook, R.: Op. Cit., p. 159, and Verry, D. and Davies, B.: Univer-
sity Costs and Outputs, Amsterdam, Elsevier, 1976, Chapter 6.
Linear functions have the important additional advantage of sim-
plicity.

This insight is attributahle to Mr. G.J.J. Steenkamp .
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argued that the state percentage contribution should vary in-
versely with university size. If that were the case, a mare in-
tensive use of the facilities vreated at the smaller universi-

ties would be encouraged.

The reasoning of the previous paragraph only applies in &

static setting, that is, if it is assumed that the number of
universities is held constant. If it were possible for new
universities to enter and for existing ones to exit the educa-
tional market, higher state contributions to small institutions
could invite the founding of new universities, before the bene-
fits of decreasing costs in the existing ones had been exhausted.
In South Africa, where the founding of a new university normzlly
requires considerable finzncial support from the government and,
conseduently, state epproval, this would be unlikely to ococcur.

It could, therefore, be submitted that a variable percentane state
contribution should be used to enable the residential universities
which serve similar client groups, to ask approximately the same

tuition fees.

The uniformity with respect to tuition fees, just mentioned,
applies to the subjects within the different groupings, irres-
pective of university. This does not imply that the natural
sciences should necessarily generate the same social benefits

as the humanities so that the (variable) percentage contribution
by the state should be equal for these two or any nthér subject
groupings. It could be argued that, under certain clircumstances,
different percentage state contributions could be made for diffe-

rent subjiects or subject grnups.l

With respect to correspondence universities, the magnituce of the
percentage contribution by the state should be devised along

lines similar to those developad for the residential universities:

Vide, however West, E.G.: Op, Cit.
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the state should pay the cosis of public benefits., There are
two ressons why the percentage contributions could possibly
differ from those devised for the residentisl universities.
Firstly, it could be argued that actual residence at a campus
university exposes the student to innumerable educational in-
fluences, in addition to the narrower acquisition of knowledge.
The benefits from enrolling at a residential university, inclu-
ding social henefits, could therefore be greater than those
gensrated by correspondence universities. Secondly, the economic
costs of a residential university education are greater than
those of a correspondence university education because of the
income forgone by students who enrol at residential universities.
Strictly, the State's percentage contribution should be to total
costs. However, in ﬁractice, the percentage contribution is
based upon the university's accounting costs only. One could
argue that a higher percentsge contribution to the residential
university's accounting costs is, therefore, warranted in com-

pensation,

Enrolment Projections

If a formula is based upon student numbers, several complica-
tions could came to the fore, unless enrolments increase contin-
uously.  Although many of these difficulties fall within the
dﬁmain uf the universities' internzl managements, they eare dis-

cussed briefly below.

Although static enrolments would appear to present no financial
difficulties, that may not always te the case. Firstly, because
the subsidy to the university would remain constant, except for
the adjustments made on the grounds of cost increases, difficul-
ty could be experienced with the introduction of new disciplines,
ag they develop, uvunless room is made for them by terminating

other departments.l) If the latter did not ccocur and nNew coursas

See Trow, M.: 'The Implications of Low Growth Rates for Higher
£ducation', Higher Education, Vol. S, no. 4, Nav. 1976, pp. 377-

396, Solutions suggested for the problems that arise includc the

sharing of facilities amongst universities, the employment of
more part-time faculty members on non-incremental scales, thg .
cruitment of adult students and the introduction of profession-
ally orientated degrees. '

Ire-
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were introduced, while the old were maintained, the increased
number of lectures would imply falling average class sizes and
increased teaching duties for the lecturing staff. This could
result in research being detrimentally affected. Thus, in order
to make provision for accommodating new fields, universities

could be influenced to grow by increasing their enrolments.

AR second possible problem, experienced when enrclments remain

" static, occurs because of the annual stepwise increase in sala-
rieé. Staff are generally appointed at s certain ‘notch' on an
incremental salary scale and, notwithstanding any nensral in-
creases that are announced, proceed to climb up the scale at the
rate of one notch per year. If the formuls were to calculate
the required number of staff for a given student body and the
subsidy were calculated at the maximum (or near maximum) salary
notch for that number, universities could gasin by appointing
persons below the maximum and using the surplus for other pur-
poses. However, if enrolments were thereafter to remain static,
the annual stepwise salary increase would eventually 'squeeze’
away this surplus, and therefore, diminish the university's fi-
nancial freedom. The situation would be aggraveted if the sur-~
plus had been used for the sppointment of additional staff. If,
on the other hand, enrolments were to grow, the situation Just

described could be avoided.

A third possible effect of static enrolments would be that the
creation of pew, pariicularly senior, faculty positions could be
impaired, and thereby also the opportunities of promotion for
young academics of merit. Where the way to a chair has been
blocked by a relatively young incumbent, his junior could easily
be lost to rival institutions, to avoid which universities wmay

wish to attain some positive growth rate.

In the Caée of increasing enrolments,the problem becomes one of
avoiding the lag that exists hetween actual student numbers and
the payment of the subsidy based on thuse numbers. Because it
takes some time at the beginninyg of each year before all the late

enrolments and early withdrawals by students have heen accounted
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for and the numbers have stabilized, it is often not considered
possible to use a particular year's actual figure for the basis
of subsidy calculations until the following year. If subsidies
were also partially based upon success rates, the delay would be
increased, because the final pass rate would only be known at

the beginning of the following year. In periods of expansion the
result would be that the subsidy received would be less than that
calculated by the formula as the amount spproximately required.
The spolution for this problem is to estimate the current year's
enTolment by projecting the particular university's growth rate
from the immediate past and basing the subsidy on that projected

figure.

The application of such techniques can, however, lead to two
problems. The first is that, if the rate of change in enrolments
is not constant, the number of projected enrolments will differ
rrom the actual number. The discrepancy betweein these two num-
bers will be particularly proncunced when the growth of enrol-
ments changas from positive to negative, or viée versa., For
‘example, when enrolments pass a maximum level and begin to de-
cline, projections based on positive growth rates of the past,
Will indicete higher rather than lower enrolments, despite the
ectual decline. In the case where enrolments begin to increauss
after an earlier decline, the projected number will be smaller

than the actual one.

The second problem relates to the existence of lags in the budge-
tary process. Most university academic staff members in Scuth
Africa have l1life tenurz, which helps maintain academic freedoms,
but simultaneously adds a fixed cuost element te what would other-
wise have been variable personnel costs. In practical terms, it
implies that universities are normally unable to dismiss such
staff members as soon as atudent numbers fall and must, instead,
wait for attritisn‘ to run its course, thus introducing compli-
cating lags in the adjustment mechanism. These lags could result

in university costs not falling as guickly as subsidies do, which
would, of course, lead to university deficits. Conseguently,

universities could be encouraged to enrol gacademically un-
suitable students, even if those who are unsuccessful are only
partially subsidized. If class sizes are simply increased,

negligible costs are incurred, although subsidies are earned.
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A scheme, designed to overcome this problem, could be hased upon
the idea that, because a university reguires time to rationalize
its use of academic staff, a fall in enrolments will be met by

8 decrease in subsidies equal to only some fraction df the actual
change.l) In subsequent years the discrepancy between the actual
enrolments and the number used for subsidy purposes would be de-
creased further by applying the same fraction. The number, upon
which subsidizetlon would be based, would thersby tend to apprwoach
aaymptotically the level at which actual enrolments stabilized.
Therefore, use of a scheme, based upon these or similsr principles,
wpuld allow the universities time to adjust, yvet would follow the

actual trend of enrolments.

The prdcedure does, however, rest upon an important assumption,
namely, that the actual figures will stabilize et some new level
and that the decline will not continue indefinitely. If the
latter were to occur,the discrepancy between actusl and subsidi-
zed numbers would be ever increasing. In practice this is, of
course, unlikely to happen. It also entails the disadvantage that,
if the same mechanism were to be used in growth periods, a smaller
subsidy would be generated than would ntherwise have been the
case. The actual effect would depend upon the cholce of fraction
used as damping factor for achieving the reterdation, required
during periods of decline. Unless different procedures were used
under conditions of increasing and falling student numbers, =

damping factor equal to + would seem the most appropriate for

-reconciling the conflicting requirements of the two.

If a damping factor of 4+ were used in cunjunctiﬁn with the

method of bazing subsidies upon enrolments plus pass rates, thus
2

)

causing a delay of two years before the figures could be used

sufficient time would arguzbly be allowesd for the universities to

Based om an idea of Frof. J.W.R. de Villiers. Millet, J.D.:
Op. Cit., advocates a similar procedure on p. 53.

The reasscns for the delay were discussed above.
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adjust to a decline in enrolments. Under such circumstances,-
university administrators would be able to ascertain, early in
each year, whether enrolments had decreased and approximately

by how much, yet only half the decrease would be taken into con-

1)

gideration two years later for subsidy purposes. In addition,
the general trends in enrolments cen be predicted well in advance
by inspecting the population birth rate of some 18 years earlier.
Whether or not a period of longer than two years could be neces-
sary for the universities to rationalize their budgets in the
face of declining enrolments, is cebatabls. 1t could, houwsver,
be argued that prudent university administrators are unlikely to
find a constreint of two years restrictive. In addition, univer-
gity autonomy seems to suggest that the public exchequer should
not be held liasble for the universities' every financial vicissi-

tude.

Capital Expenditure

Gengral Aporoach: When economists speak of 'capital' they refer

to man-made, durable assets that are used as inputs in the pro- -
duction process. As was pointed put in Section 2.3, capital
formation includes investment in human resources in the form of
education as well as that in physinai assets. However, in this
section the term is taken to refer to investment in phyesical
assets. In this sense capital includes assets such as buildings,
and land imprnveménts other than buildings, eguipment, and con-
struction in progress. As is to be expected, the genmeral prin-
ciples enunciated in Chapter &4 above apply to determining whether
financial support by the state in the form of subsidies for

fixed asset expenditure is appropriate or not.

Thosa principles state that subsidies are economically justified

if a situation is charscterized by market failure, a prominent

An hypothetical exampls will illustrate this point. If a
'subsidy student' is defined as the2 unit for subsidizaticn, onee
provision has been mede for enrclments and pass rates, let the
number of subsidy students in 1981 = 10,000; and that in 1982 =
9,800. Because the 1982 figure will onlv stahilize after the
supplemaentary examinations in February/March 1883, they can only
be wused for the payment of subsidies in 1984. And in 1984 only
half the actual fall in numbers of 200 (= 10,000-9,800) will be
takern into account. The number of subsidy students in 1984 will,
therefore, be 9,900, although the university would have been
aware of s decrease since early in 1982.

A A

N
e

L -
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cause of which is the prevalence of public benefits deriving
from a private perscn's education and not fully reflected -in
market prices. If subsidies were not forthcoming under such
conditions, the total amount of education chosen by people in
their private capacities would be less than the optimal amount
required by society. A similar situation of market failure
could arise, if conditions were to exist that made it unprofi-
table for private entrepreneurs to provide a service that would
‘nevertheless be beneficial to society. This could, for example,
happen with the provision of student bgarding fecilities in
small university towns, because the facilities are only opccupied

by students for part of the year.

It was argued above that where surch situations that do warrant
public support arise, subsidies should be based on the costs of
providing a particular service. It was also considered necessa-
ry to establish what 'reasonable' coste for this purpose are.
It, therefore, becomes impurtant to re-emphasize the nature and
the extent of the universities' capital costs - aspects that

were touched upon in Section 3.2 above.

On purchasing a capital asset, an institution incurs a cariain
cost that could be described as an 'historic' or 'accounting!
cost, but which is to be distinguished Trom the cbncept of 'ecoc- .
- nomic cost'. Economic costs refer to the use of real resources
gnd can exist even where no accounting costs are present, as

for example where a building has been fully paid for.. In the
latter case the term 'opportunity cost' is alsoc usesd, because
the use of a seemingly 'free' building is still considered to
incur costs egual to the forfeiture af 1ts next best use. These
terms are relevant in judging the nature of the costs attriba-

table to university fixed assets.

Consider the case where the erection of a building is undertaken
by neqgotiating 2 long-term loan on the capital market. blearly, be-

GCause resources are used in erecting a building, economic costs
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are entailed. And even in the case of non-depletable natural
resources such as the ground upen which the building rests,
ppportunity coste are incurred, because the ground could have
been put to some cother profitable use. In principle these eco-
nomic costs cen be distinguished from the interest and redemp-
tion payments on the loan required to purchase the asset, be-
cause those payments are, in fact, transfer payments ariesing
from a particular method of financing the purchase. Neverthe-
iess, because the actual economic costs are generally adequately
reflected in the interest and redemption payments psyable, no

distinetion is made between these two concepts in practice.

Becguse an asset's effective lifespan is generally limited, its
eventuel replacement or renewal becomes necessary. The economie
vost, which derives from the consumption or final use of the
asset, is different from that of providing the asset in the first
place, and may be defined as the amount which i1s required to
replace the portion of the asset used up during the period of
account. The magnitude of these costs depends upon the expec-
ted 1ife span of the asset and provides for foreseen ohselescence,
logs of value through accidentsl damage, and normal wear and
tear. These economitc costs normally correspond to an accounting
concept, in this cese to that of 'deprecistion' and aceordingly,
for practical regsons, the latter is generally used to indicate

the costs of renswing an asset.

Dften annual provision for depreciation is made by celculating

a sum that will keep the money value of an asset intact by
spreading the historic cost of the asset over its expected eco-
nomic life span. However, if either or both of prices and tech-
nology changé over the course of the period, this method is
deficient and, therefore, the annual allocation of costs should .

1)
preferabhly be made on the basis of the asset's replacement cost.

This statement requires guaiification. If the purchase of assets
is financed with losns, the real debt of the borrower diminishas
at a rate equivalent to the inflation rate. Under such circum-
stances the basing of depreciation on replacement costs would
amount to making provision for inflation twice over. Pecﬁman!J.R-:
Federal Tax Policy, Uashington, 2 C , The Brookings Institution,

Third Edition, 1977, p. 165.
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In summary, there are two nategmriés of costs relevant to the
problem on hand: firstly, the initial costs of establishing

an asset and, secondly, the costs of replacing or renewing the
asset as it is used up over its effective life span. Therefore,
although interest and redemption charges ususlly run concurrent-
ly with the provisieon made for capital depreciation, no dupli-
cation results, because conceptually provision must be made for
two kinds of economic cnsts. Duplication would only result if,
éfter provision had been made for capital depreciation, the
renewsl of the asset were to be financed again by loans, upon

which interest and redemption were payable orice more.

The distinction between establishing and replacing or renewing
an asset can conveniently be extended to subsidization proce-
dures. Generally an aesset is first required when a group of
students enrnlls for a particular course; and after that fur-
ther assets are required as student numbers incresse. On the
ather hand, if the number of students at an institution were to
remain at a constant level, the assets would reguire renewal
gfter some épenific period of time, even though the total re- .
quired would not increase. Accordingly, the provision of sub-

sidies for increasing the total assets in the possesaion of the

institution is best based vpon the change in the numhér nf stu-
dents enrolled, +that is, the creation of new physical capa-
city should be coupled to enrolment growth. However, the prd—
viseion for the renewsl of those assets already possessed by the
institution is best hased on the replacement cost of the exis-

ting assets and, for convenience, coupled to the current enrol-

ment figures of the particular university.

Within the SAPSE system l)pravisinn is made via a separate

2)

formula™* for new buildings and for land improvements other than

buildings on account of an increase2 in student numbers 0T a

Vide Ohapter & below.

SAPSE Report-101: Nation-Wide Building Space Planning System
Manugsl, Pretoria, Department of National Education.
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“change in norms. Although an analysis of problems of this

nature does not fall within the scope of this dissertation, a

brief description of that formula is presented below.

However, the provision of new movable assets, being less intri-
cate than that of buildings and other land improvements, can be
made conveniently on an annual bssis via a subsidy formula.
Similarly, the major factors necessitating replacement or re-
hewal of all fixed assets - with th2 exception of land, which
needs no renewal - can be foreseen and, therefore, conveniently

treated annually on a depreciation hasis in the subsidy formula.

It goes without saying that the subsidies, to which the pre-
ceding paragraphs refer, are solely in respect of those univer-
sity assets which are necessary for what are considered to be

L that is, those activities judged to

subsidizable asctivities,
be so by epplying the general principles of subsidization. As
has been pointed out, this means that subsidies are not normally
available for activities, the benefits of which accrus to per-
sons in their private capaciiies. As already noted, the major
exception to this rule is where the market fails to provide a
necessary service, the benefits of which would have accrued to
private persons. Nevertheless, because the benefits of such
services are privately reaped, it is fitting that the perceniage
of their costs contributed by the state in the form of subsidies

2
should be less than in pther Eases.“)

Buildings and Other Land Improvements: The building space

3)

formula™ ", which has been specifically designed to indicate

Vide Chapter 7.
Cf. Section 5.3.1.7 above.

SAPSE Report-101: Op. Cit.
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what reasonable costs are for the purpose of subsidizing the
erection of buildings and land improvements other than buil-
dings, is based upon norms for university building space re-
quirements, according to the function expected of each room.
These norms ere applied to the full-time equivalent (FTE)

student numbers, to determine the costs subsidizable by the state.

The importance of the application of norms to university capital
projects arises, firstly, from the magnitude of the amounts
annually appropriated by the Treasury for this purpose and,
secondly, from the need to allocate these scarce resources egqui-
tably asnd effectively amongst the competing institutions. It
has been calculated that betueen the years 1956 and 1977 an his-
torical sum of R576,0 millicn was spent by the sleven universi-
ties under the jurlsdiction of the Department of Education on
capital projects. If a building cost index is used to express
thia amount in 1977 rand values, the sum becomes one af RQBE,?
million, implying that it cost R16 289 per student to create new
facilities at those univeraities.l) Rlthough these statistics
were partially distorted by the intensive building programmes
of the two new universities of Port Elizabeth and R A U ,2 the
costliness of university real estate regquirsments is emphasized

thereby.

Besides the great sums of money involved, building norms are use~
ful for judging the validity of an individual university's asppli-
cation for funds vis-a-vis that of another institution. The
formula provides a generalized form, within which decisions can

be taken by using an explicit process and well defined, mutually

Louw, J.B.Z.: DOp. Bit., pp. 231-234.

By 1977 the actusl capital expenditure on constructing these two
universities excesded the estimated expenditure by factors of 7
and 4 for WP E and RA U respectively, which substantliates

the need for effective building norms to enable the Treasury to
Judge applications of this nature. loww, 3.B.Z.: Op. Cit.,p.2530.
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consistent datz Blements, provided by the SAPSE system. Provi-
sion is made for legitimate differences, such as are caused by

the physical nature of the site, the environmental conditions

of the position where the building will be situated and the loca-
tion in the country, because of thair effects upon building costs.
Emphasis is placed upon the flexible use of the sum, derived by
the formula for a spenific building, to allow for variations in
institutional preferences and fraditions, as also for the exis-
tence of trade-offs in operating techniques.l) For example, it

is possible that, under certain circumstances, higher capitél

costs can lead to lower future operating costs.

The formula makes use of building space nurmB,Z) which were de-
vised in consultation with and upon the advice of a selection

of educational planners from across the country, s to what con-
stitutes reasonable average space use criteria for each of the
prugrammes,B) identified by the S5APSE system, and asccording to
the different Functiunsh) into which univeréity room use can be
divided. 1In the case of the instructional and research prng§ammes,
further distinction is made =according ito subject categories ° and

in the remaining programmes according to subpirogrammes and acti-

s

SAPSE Report-101: UOp., bit., passim, but especially pp, 1.2 - 1.5

and 3.1, R strong economic argument caen be advanced against

the separation of the current and capital accounts hecause of the
existence of trade-offs. If a single subsidy rather than two
separate ones were made, a universiity would be encourzged to be
frugal in its wuse of capital resources by its ability of employ-
ing what it had saved on, say, buildings for other ventures,
possibly for research. Because this dissertation concentrates
upon universities' current costs, this point is not pursued. Cf.
Carter, E.: Higher Education for the Future, Op., Cit., p. 11l4.

Norms are similerly used in Britain. See Committee on Higher Edu-
cation: Higher Education (Robbins Report), London H.M. Stationery
Of fice,Cmnd. 2154 , Appendix 1V, pp. 8-9.

SAPGE Report-002. Cf. Chapter 6 belaw.

Classrooms, class laboratories, non-class (research) lahoratnr?as,
office and conferance space, study space (libraries), and special
general and supporting space. SAPSE Report-101: Dp. CBit., p.2-1.

SAPSE Report-003. Of. Chapter 6 below.
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vities. For example, in the first space category, that of class-

rooms, the space planning criterion is the assignahble square

metres per annual student hour of classroom instruction, which

is a composite of the three elements, assignable square meters

per station (for example classroom seat), the room utilization

Ly In the case of non-class

rate and the station pccupancy rate.
laboratory (for example research) space, the criterion proposed
is gssignable sguare metres per F T E  acedemic staff member
engaged in research.z) In the case of the category for study
space (for example libraries), the sugoested criterion for stack
space is assignable sguare wmetres per‘hnund volume; for seating
space, assignable sguare metres per station; and for library
service processzing spece, a percentage of stack epace plus seatihg

3)

space,

These definitipnal criteria were used to establish standard
valuesh) for the assignable sguare metres per F T E student for
each programme, subprogramme, activity or subject category as

described above. Building costs per assignable sguare metre were

determined for each of these possibilities and reduced to & uni-

form building cost unit, thz2 monetary vzlue of which'is ennually
adjusted with the use of a bulldings cost index. The values for
the cost units per F T £ student are cbtained.by combining the
former two magnitudes. Finally, the basis for subsidy purposes
is obtained by calculation of the product between the cost units

5
per F T E student and the relevant nuwber of F T E studente. )

SAPSE Report-101: Op, Cit., pp. 2-3.
Ibid., p. 2.12.
ibid., p. 2.18.

These standard values are corrected for imnstitutional variations
if so required, as already expleined above.

5AFSE Report--101: Op, Cit., p. 3.1.
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The procedure used by the universities to obtain the capital funds
corresponding to the amounts calculated by the formula is that,

on the advice of the Department of National Education, the Trea-
sury grants universities rights to negotiate long-term loans on
the capital market. The intersst and redemption payments on
loans, that have been contracted in this way with Treasury appro-
val, gualify for subsidies normally amounting to 85 per cent,but
in the case of the new universities émounting to 96 per cent du-

1)

ring their initial stages of development. Although in recent

years the sum authorized by the Treasury has diminished, especial-

2)

ly in real terms, the total debt of the universities has risen

so rapidly, that in 1977 the amount, owed for interest and redemp-
tion payments, almost equalled that authorized for new lDEﬁS.3) |
The design and architectursl guslities of the buildings are the
responsibilities of the particular institution, whisch must orly
comply with the provisions, firstly, that space must not be crested
for fewer F T E students than were used as basis for the subsidy
calculations and, secondly, that the assigneble square metres and
standard cost units of space must not be less than the subsidy sup-

L)

puaes.+ A university is, of course, entitled to add money from

its free funds, if it should so desire.

As may be deduced from the above abbreviated description of the
formula used for determining subsidies for university building
programmes, the basis therzof is the calculation of reassonable
costs under the particular circumstances. In the discussion on
which percentage of costs should be contributed by the state in
the form of suhsidies,S) it was argued that the ratio should equal
that of social to private benefits from that education. The same
logic is applicable 4o the case of capitsl costs. There is,
therefore, no reason for the state's percentage contribution to
interest and redemption payments on loans, that it has authorized,

to differ from its percentage contribution to other cnstis.

Louw, J.B.Z.: Op. Cit., p. 220 and p. 238.
Ibid., Table 5.5, p. 234. '
Ibid., p. 236.

SAPSE Report-101: 0Op. Cit., p. 3.2.

Section 5.3.1.7 above.
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Rs was argued im Section 5.3.1.7 above, the uncompromising appli-
catinn pf this principle may lead to deficiencies in the case of
many auxiliary services, the current costs of which are not sub-
sidizahle.l) This would occur on account of the market failure
associated with the provision of such facilities, especially in
small university towns. The alternative solutions are to insti-
gate year round university operations or to subsidize the provi-
sion of these facilities. A second reason, why some subsidy is
called for under such circumstances, is that, because the farcili-
ties of the university in such towns are often the only ones
available to the townsfolk, considerable externalities exist.

The university theatre, concert hall and even at times apurts

facilities fall in this category.

Tax Concessione that Stimulste Donations to Universities

In Section 5.2.% tax concessions that are designed to aid the
parents and guardians of students were discussed. In this section
the closely related issue of tax concessions, that stimulate dona-

tions to unlversities, is considered.

An important, indirect method of channeling funds to universities
is to allow persons or companies, that make donations to sduca-
tional institutions, either a tax credit, by which their ecalcola-
ted tax liability is reduced, or & tax allowance (or deduction)

by which the tax base,used for calculating the tax liability, is
diminished. In South Africa, for example, for %he 1980/81 and
preceding fiscal years, Section 18A of the Income Tax Act provided
that taxpayers, who made donations to universities, culléges (as
defined by the act), and the Natlonal Study Loans and Bursaries
Fund, were entitled to a tax allowance. The deduction was limited,
in the case of natural persons, to the greater of either R500 or

2 per cent of the donor's taxable income prior to any deductions
under the section of the act. In the case of companies the dedus-

table 1imit was 5 per cent of the companies' texazble income, again

In Section L.b.h,
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prior to deductions under the sectinn.l) In both cases the limit
applied to the sum of the donations made in the fiscal year as
opposed to individual gifts,

The effect of these and similar provisions is that taxpayers are
encouraged to give money to uniueréities, because firstly, their
taxable income and, therefore, the sum owed to the fiscus is
diminished and, secondly, because the goodwill, established by
their philanthropy, costs them less than it would otherwise have

done. The latter occurs because if, say, a particular taxpayer's

"gverage rate of taxation ié 40 per cent and he donates a sum of

R100 to a university, he is absolved from having to pay R4D in
taxes. In effect, therefore, wheress the donor would have had fo
earn R140 to have been able to give R1OD to the university in the
abgence of the provision of the special deduction for donations,
he can now do so by earning just RLO0. His opportunity costs are
accordingly reduced, enahbling him to be more ‘'generous! than he

otherwise would have been.

The aother side of the coin is, however, that the state coffers
have been deprived of the R4O, that they formerly would have had;
the university has been enriched at the expense of the fiscus.
Clearly this is tantamount to a subsidy from state funds, which,
depending upon the magnitude of the charity received by universi-
ties, could amount to a2 considerable sum. Unfortunately, an im-
plicit subsidy of this nature, by being concealed, can easily be
opverlooked, the more so because guantification of th;)sums en-

tailed by these and other similar implicit subsidies is not

easily achieved.

Cf. Siike, A.S., Divaris, C. and Stein, M.L.: Op. Cit.,pp.b4D-bLE4,
In the case of mining companies the percentage limit on tarable
income was to be calculated prinr to deductions allowable for
capital expenditure as well as those allpwable under Section 18.

Cf. Section 5.2.4% in respect of taxpAayers who can consider their
adult children who aye full-time stuidents, ss dependentis for tax
purposes.
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The difficulty is that, in the South African income tax system,
concegsions of this nature have, up to the 1980/81 fiscal year,
been in the form of tax allowances rather than tax credita.l)
If tax credits had been used, the size of the subsidy could have
been calculated by the simple procedure of summing all the dona-
tions made'and calculating whatever percentage was aellowable as

a tax credit. In the cvaese of tax allowances, however, thé cost

to the Fiscus depencds unon the sverage tax rate of each donor;

the higher this rate is (for example the richer the.donor), the
mere the donation costs the siate. Because these rates vary
hetween taxpayers end the data on each donor are not available,
estimates of the size of the subsidy must be made on the basis

of an assumed rate. Despite the apparently uniform average tax
rate for companies, the effective rate also varies from one com-
pany to another, depending upon the magnitude of their other
allowable deductions, for example for capital expenditure. Calcu-
lgtions of the subsidies in this case are consequently egually

problematical.

An additional complication is that, in the universities' finan-
cial accounts, the amounts received as donations are shown to-
gether with those for contracts. The sum received by the uni-
versities for contracts includes payments for research undertaken
by the universities (often hy the research institutes attached to
the universities) on a commerciel basis. It is, therefore, diffi-
cult to estimate the total sum received in the form of donations.

Despite these problems, a tentative estimete of the amounts have
been made on the tasis of a number of aésumptinns. Firstly, it
was assumed that 31 per cent of the total amount, shown in the
universities' financisl statements under the heading 'private
gifts, grants and contracts', was in the form of gonations. This

assumption was hased upon the actual situation at one of the larger

Tax credits are applicable as from 1980/81 to taxpaversj depen-
dents who are full-time students, whereas deductions still apply
to donations to universities.
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residential universities in 1981. Furthermore, it was assumed
that 80 per cent of the donated sum was received from companies
with an average taxation rate of 42 per cent; 15 per cent from
private persons with an average taxation rate of 25 per cent;
and 5 per cent from deceased estates, on which an average estate
duty of 20 per cent was payable. OUn combining these assumptions
it appears that a sum of R5,25 million could possibly have been
forgone by the exchequer in 1981 on account of donations to the

universities.
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CHAPTER &

THE SOUTH AFRICAN POST-SECONDARY EDUCATION
(SAPSE) INFORMATION SYSTEM

‘Intrmductinn

No planning system, whether in the field of education or not, can
operate effectively without adeguate and accurate inTormation.
This applies even to the case where planning is based primarily
upon decentralized decision making,as has heen advocated for the

1 for example, although

university system in this dissertation.
it has been suggested that students should be permitted to con-
duct their own cost-benefit analyses g5 to whether it would be

to their advantage to yo to university oi not, informatinn on
universgity costs is required, because the subsidies, necessary to
correct market failures, should be based upon costs. And clearly,
acceptable and comparable information on university costs cannot

be obtained unless all insiitutions use the same unembiguous defi-

nitions of the various activities undertaken hy the institution and

arrange that information according to s generally accepted and

logical structure.

Similarly, the payment of subsidies to the different institutions,

comprising the university system, cannot be achieved fairly, unless

the factors, upon which subsidization is based, are uniformly de-
fimed for all. For instance, if student numbers were to serve as
basis for subsidization and part-time students were riot expressed
ags full-time equivalents, a bias in favour of the universities
having large part-time enrolmente would ensue.  These and other
inconsistencies can only be eliminated by applying a standardized
delineation and classification of the university sector's activi-

ties.

The South African Post-Secondary Education (SAPSE) system was in-

troduced by the Department of National Education, Pretoris, with

Cf. Section 2.6.4 and Chapter 4.
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just such objectives in mind. Although the publications appearing
under the SAPSE insignia have encompassed a wide range of topics
relevant to education planning, the basic series is devoted to

defining an information system of the kind outlined ahove. The

‘constituent components of the system are contained in @ series of

publications, each devoted to a specific aspect of the comprehensive

1)

structure. In what follows below some of the more salient as-
pects of the SAPSE system of particular pertinence for this disser-
tation, are described briefly.

2)

Programme Classification Structure

The SAPSE Programme Classification Structure is defined as "... &
logical framewnrk that enables an institution to array indTormation
in @ hierarchicsl disaggregation of programmes, in which 'programme’
is defined as an aggregation of activities serving a common set of

obiectives. ™

One of the primary reasons for arranging C(university) activities
gccording to programmes is so that those activities can be brought
into relationship with the institution's stated objectives. The
programme budgeting and acecounting procedures, that become possible
if thie is done, enable managers to ascertain the costs of their
gecisicns with regard to achieving the institution's aims. Unless

g logical programme structure is adhered to, valuable information

of this kind is concealed in the asccounting process.

The SAPSE gystem identifies eleven progremmes, most of which are
subdivisible into subprogrzmmes. The basic programme structure is

shown in Table 2.

SAPSE Reports 00Y +p 011, Pretoria, Department of National Educa-
tion, first Editions, 1982. GSAPSE Repeort-001: Information System
Introductory Menual, contains a survey of the entire system.

5AFSE Report-002: Programme Clascsification Structure Manual,Pretoria,
Department of Naticnal Education, First Edition, 1982,

Ibid., p. 1.
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TABLE 2

UNIVERSITY PROGRAMME CLASSIFICATION
STRUCTURE 17

Fducational and GBeneral Programmes

1.0 Instruction

2.0 Research

3.0 Public Service

4.0 Academic Support

5.0 Student Services

6.0 Institutional Support

7.0 Operation and Maintenance of Plant
8.0 Bursaries

Other Programmes

9.0 Auxiliary Enterprises
16.0 Hospltals
11.0 Independent Operations

1) O5APSE Report-002: Op. Cit., p. 1

Of the educational and general programmes, the instruction,

research and public service programmes allow the élaasificatimn

of those activities which produce the primary output of a univer-
sity,whereas the programmes 4.0 to 8.0 directly facilitate the
operation of the primary programmes. For example, the academic
support programme caters, amongst other things, for library ser-
vices, academic adwinistration and curriculum development, whereas
the institutional support programme includes the activities of a
university's executive management, financial administration and

student examinations.

Of the programmes not classified as educaticonal and general, the

‘auxiliary enterprises programme provides for activities such as the

provision of student housing and food services; the huspitals pro-

-gramme is designed to provide facilities for medical care in as far
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as that is required for the institution's primary programmes;
the independent operations programme caters for thoese university

activities which are not related to the institution's primary ob-
jectives. A detailed discussion of the subprogrammes of each of

these is contained in Chapter 7 below.

Classificaticn of Educational Subject Matter (CESM)l)

For the purposes of recording, reporting and cbmparing dats between
ecducational institutions,the SAPSE system proposes the classifica-
tion of educational subject matter into twenty-two main (CESM)
groups. These groups, which are of particular relevance to the
formal instruction subprogramme and to the research programme, can
be disaggregated by idantifying secord, third or fourth order sub-
categories according to the accepted subdivisions of the major areas
of knowledne. The result is an hierarchical array of subject matter
elements,which are arranged in order of normal usage rather than

according to any normative conception of intrinsic importance.

The twenty-two first order categories can be aggregated to give two
groups, namely, the Human Sciences Group and the Natural Sciences

Group, This distinction is shown in Table 3.

2)

Formal Deqree/Diploma Programmz Classificstion Structure

With respect to university gualification type ,the SAPSE system
distinguishes between undergraduate diplomas, general academic

first bachelor's degrees of three years duretion, professional first
bachelor's degrees of four years durstion,post-graduate diplaomas,
post-graduate bachelor's degrees and honours, master's and doctoral

degrees.

SAPSE Report-003: Classification of Educaticnal Subjiect Matter,
Pretoria, Department nof Netional Sducation, First Edition, 13982.

EAPSE Report-0D4: Formal Degree/Diploma/Certificate Programme
Classiflcation Structure Manual, Pretoria, Department of Naticnal
Education, First Edition, 1982.
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TABLE 3

SAPSE CLASSIFICATION CF SUBJECT MATTER INTO TWENTY-TWO
CESM CATEGDRIES AND THEIR DIVISION INTO HUMAN SCIENCES
' AND NATURAL SCIENCES GROUPS 1

Human Sciences ' GESM Natural Sciences
Code

01 ¢ Agriculture and Renewahle.
Natural Resources

0?2 .... Architecture and Environ-
mental Design

Arts, Visual and
Performing .c.eaeecevreseassossaas 03

Business, Commerce and
Management SCieNCES sescesessvass O

CﬂmmUﬂiCEtiUn " % D CE S S A E AN 05
06 «.... Domputor Science and Data
Processing
Educatiﬂn e ® ad & 0D e s v aw b E e e D?

08 .... Engineering and Engin-
eering Technology

09 .... Health Care and Health:
Science

0 .... Home Economics

11 .... Industrial Arts, Trade
and Technology

Languages, Linguistics
and LiteTatUTE cesacsccsascssns 12

Lau ¥ 3 s CcE & 5 & 5 S &S OB R A EF B A e e S beann 13
Libraries and MUSBUNE .reeeseeas 1k

1% +.... Life Bciences and
Phyagical Sciences

16 .... Mathematical Sciences
17 .... Military Sciences

Philosophy, Religion
and ThEDngV ®* 8 8 & ar 3 ¢ & a s s S sE 18

Physical Education, Health
Education and Lelsure .soeesnces 19

PaycholOQY eescocenscenncaonsas 20

Pubhlic Administration
and 50cial S5ervifesS cceaccceass 21

Social Sciences and
Social StUdies veeecessvressncas 20

1) SAPSE Report-110: An Investigation of Government Financing ?F
Universities, Pretoria, Department of Netional Education, First
tdition, 1982, p. 76. . :
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The minimum full~-time study necessary for acguiring any of these
qdalificatioms can be divided into two sections, namely, the

minimum formal time and the minimum experientiel time. Experiential

learning is defined as the "... methods whigh afford the learner

‘an opportunity of acquiring or applying previously acguired know-

ul) An example of directed experiential learning

ledge and skills ...
is hospital internship, and one of independent experiential learning
is the period spent.by architectural students working in an archi-

tect's office.

A component of a formal instruction programme, leading to any of
the gualification types identified sbove, is defined as an instruc-

tional UFFering,Z) The level of educational complexity of an in-

structional offering is described by one of the course levels
defined in the SAPSE system.3)

The first such course level is that

of lower underoraduate , which implies an educational stendard equi-

valent to that of an undergraduate diploma and excludes all instruc-

tional offerings that can contribute towards a degree. Intermediate

undergraduate refers to a standard ncrmally expected in a general

academic first degree. The higher undergraduate level refers

to instructional offerings of the fourth (end subsequent) year(s)
of a professional first bachelor's degree, excluding those able to

be included in a general academic Tirst degree.

The preparatory posi-graduste level refers to inetructionel offerings

taken by post-graduate students, but having a level of complexity

equivalent to undergreduate offerings. The lower post-graduats

level is assnciated with the standard of an honours deoree; tithe

intermediatepnét~graduate levels (hoth research and non-research)

are assoclated with the standard of a master's degree; and the

higher ppst-graduste levels (both research and non--research) are

SAPSE Report-004: Op. Cit., p. 5.
Ibid., p. 7.
ibid., pp. 7-8.
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associated with that of a doctor's degree.

Each instructional offering is essigned a credit valve on the

agssumption that, on average, the total of the credit values of all

the instructional offerings, taken by a full-time student, equal
1)

‘one per annum. A credit velue for a single instructionsl offer-

ing is calculated by dividing the "... credit for formal instruc-

2)

tion in each year of study ... among all the formel instructional

offerings (non-experiential) in that year of study ... in such &
way that it reflects the fraction of the academic year which the

offering counts towards the qualification for which it is nfféred."j)

{ \
Student Statistics®

The SAPSE system defines head-count student enrolments as the total

number of unweighted students enrolled at an institutiunsgn the
relevant census date, irrespective of their course load. In con-

trast, the number of full-time eguivalent (FTE) enrolments for an

instructicnal offering is defined as "... the product of the
students enrolled for that instructional offering and the credit

&)

of that instructional Uffering." In the case of research offer-
ings, the credit value to be used annually for these calculations. is
determined by dividing the total credit value of the offering,
(which by definition equals the minimum formal time), by the
average time taken to complete that offering by all the students

who actually completed it during the previous three years.7>

ihid., p. 11.
This normally eguals one unless experiential training is involved.
SAPSE Report-004 : Op. Cit., p. 11.

SAPSE Report-005: Student Statistics Menusel, Pretoria, Department of
National Education, First Editiom, 1982,

Ibid., p. 4.
Ibid., p. 8.

For example, if nver the past three years 5 students have completed
a 2 credit instructional offering (possibly a thesis) and on average
reguired 3 years %o do sa, the credit velue to be used each year

for calculating the number of FTE enrolments equals 2/3.
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The number of FTE deqree-credit students for an instructional

offering is defined as "... the product of the students who have
obtained credit for that instructional offering during the reporting
year towards a degree/diploma/certificate and the credit of that

nl) In the case of research offerings the

instructional offering.
full credit is assigned as FTE degree-credit on completion of the
relevant thesis.

Finanuial Dataz)

The SAPSE system describes a detailed system of financial accoun-
ting for post-secondary institutions. The system differé from

that generally used in commercial enterprises because of the unigue
circumstances under which educationsl institutions operate. Be-
cause a uariéty of persone contributes to the funds of such insti-

tutions and many of these place restrictigns upon the way in which

the funds they. have contributed may be used, a system of fund
accounting is used by universities. Five principal funds are pro-
posed, each of which is divided into restricted and unrestricied

components.

The first fund is the purrent funds group, in which are placed the

moneys that are available for the normal functioning of the univer-

gity. The second fund is the loan funds group, which contains the

moneys which have been lent to,or are available for lending to
students or steff. The third fund is the endowment funds group,
which econtains all the moneys owned by the university, but of which

only the annual earnings are expendable. The fourth fund group,

that for fixed assets funda, contains data on the institution's

invesiments in fixed zssets, which are defined to include both
movable and imnovable essets. The final fund group, that for

agency funds, makes praovision for moneys held by the university on

SAPSE Report-005%: Op. Cit., p. 9.

SAPSE Repcrt-006: Finence Manual, Pretoria, Depasrtment of National
Education, First Edition, 1S582.
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behalf of persons to whom the money actuslly belongs.

The financial data of a university are displayed in a series of
statements, of which three are of primary importance. The balance
sheet, in which data for each fund are shown separately, indicates
the state of the institution's financial well-being at a particulsr
date. It includes, amongst other things, data on the various fund

balances and inter-fund borrowing.

The statement of changes in fund balances, which illustrates the

dynamics of the institution's finances, is used "... to describe

the total institutional flow of funds into, out of, and among =1l :
the various fund graups.“l) é
In prder to provide moyve information than provided by this state- .
ment, in particular more data on the current funde group, ancther

statement, known as the statement of curreni funds' revenues, ex-

penditures, and othar changes is cempiled. Besides referring to

the current funds group only, this statement differs from the state-~
ment of changes in fund balances in that it reports current funds
revenues rather than additions. The distinction is required, be-
cause restricted funds are only considered %o be earned once all

the provisns stipulated for fthe donation of the money, including
those related to the spending of it, are met. Accordingly, restric-
ted funds are at first recorded as additions, and only become reve-

nuzs once the money has been spent in compliance with all the rele-

vant conditions initially laid down.

2
Pergsonpower Respurces )

A professional employee is defined in the SAPSE syatem as "... any
employes in a position that requires educational attainment equiqa"

3
lent to at least four yesrs of full-time post-secondary study.” )

Ihid., p. 37.

SAPSE Report-007: Personoouwer Resources Budgeting and ﬁ?DDuntng_
Manual, Pretoria, Department of Nationel Education, First Edition,
1982,

Inid., p. 7.
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A fundamental distinctiun is drawn between inestructipn/research

professionals and administrative/support professionals. Instruetion/

research professionals are divided into the ranks of prufeasﬁr,
agsogciate professor, senior lecturer, lecturer, junior lecturer
and a rank below that of junior lecturer. Administrative/support
professionals can be subdivided into executive/administrative/
managerial professionals (e;g. the university princinal), or
specialist support professionals, (e.g. librarians, accountants).
All other workers are regarded as being non-professionals. Never-

theless, amongst this non-professional group an important distinoc-

tion is draun between service-workers and other non-professional

warkers.

In the interests of simplicity a threefeld distinction is sometimes
employed. The groups so distinguished are then: instruction/
research professionals; other workers, excluding instruction/
research professionals and service workers; and service wnrkgrs.l)
For reasons similar to those advanced ahove for calculating FTE

student members, it is important to calculate full-time equivalent

personpower numbers. In so deing. the services of, say part-time

workers, can be reduced to a basis comparable to that of their full-
time colleagues. This is done by assigning a full-time exployee,
who is employed by the institution for the period of s whole year,
an FTE value of one. Part-time employeeé are assigned FTE values
that correspond to the fraction of the work load normally carried

by a comparable full-time worker.

Further, in order to obtain the number of FTE persnnpamer respurces

deploved in a pasrticular (sub)programme, each employee is required

“to complete a timesheet, in which he estimates the frection of his

time, spent on university activities, devoted to each (sub)programme.

Cf. SAPSE Report 110: Op. Uit., Chapter 4.

Cf. Section 3.2 for a discussion of this and other related
procedures. '

2)



6.8 Fixed Assets Data’’

Fixed assets are defined in the SAPSE system to include immovable
property, movable property and construction in progress. Because
investment in fixed assets Fforms an important part of university
expenditure, it is essential that adegquate records of the transac-
tions concerning them be kepf. This is peartially achieved with
the 'fixed assets fund' statement, shown together with the institu-
tion's other financial statements. The data contained in that
statement are, however, based upcn the definitions and valuation

procedures set out in a separate SAPSE repurt.Z)

‘6.8 Building and Space Inventovy nat53)

The SAPSE system includes a sert of definitione, classification
systems and codes "... for describing and gquentifying buildings
and building scace in terms of statistical aggregations that are
meaningful and us2ful far planning at all levels of resource

allocgtion.” L)

6.10 Information Survey Formatl

The survey forms necessary for tabulating the data generated by the
SAPSE information syetem are conteined in the publications: Informa-

tion Survey Manuel (Universities) and the accompanying Notes to

Information Survey Manual (Universities).

1) ©5APSE Report-008: Fixed Assets Manual, Pretoria, Department of
Nationel Education, First Edition, 1982.

2) Ibid.. CF. Section B.2.5.4.

3) GSAPSE Report-009: Building and Space Inventory and Clessification
Manual, Pretoris, ODepartment of National Education, First £dition,
1582, i

4) 1Ihid., Prefazce.

5) SAPSE Reports-010¢J) and 011(U), Pretoria, Department of National
Education, First Editions, 1582.
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6.11 Conclusioﬁ

The SAPSE information system provides a set of consistent defini-
tions of university activities and = framework for the collection
of data ahout those activities. Ag such it provides the under-
lying structure for the analysis of the remaining chapters of the
dissertation. In Chapter 7 the principles of subsidization are
applied to the su?grmgrammes, identified above in the SAPSE pro-

gramme structure, to ascertain which university activities merit
subsidization. And in Chapter 8 the G5APSE system forms the basis
for developing the models used for constructing university subsidy

formulas.

1) Lf. Section 6.2.
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CHAPTER 7

THE IDENTIFICATION OF THE UNIVERSITY QETIUITIES
70 BE SUFPPORTED BY THE GOVERNMENT

Introduction

This chapter is devoted to analysing the problem of which
university activities should receive governmental support in

the form of subsidies. The criterion for judging whether a
particular programme warrants subsidization ar not is that deve-
loped in the earlier sections of this dissertation, namely, '

whether significant public benefits are likely to ensue or not.

The S5APSE systeml) makes provision for eleven university
programmes. The structure established by these prmgrahmes can
conveniently be used as basis for determining which university

activities should be subsidized by the government.

Instructinn Programme

The instruction programme "... includes those activities carried
out for the express purpose of eliciting some measure of 'edu-
cational change' in a learner or group of learners. Educational
change is defined to include (1) the acquisition or improved
understanding of some portion of a body of knowledoe, (2) the
adoption of new or different attitudes, and (3) the escquisition

or increased mastery of a skill or set of skills."Z)

The instruction programme is comprised of three subprogrammes,
namely, formal instruction, community instruction and prepara-
tory/remedial instruction. The formal instruction subprngramme
includes all instructional offerings, forming part of the insti-
tution's formsl post-secondary degree/diploma/certificate pro-

gramnes, for which approval has been granted by the relevant

SAFSE  Report-002: Programmz Ulassification Structure.Ménual,
Pretoria, Department of.National Education, First Edition, 1982.
Lf. Chapter 6, Tasble 2.

Ibid., pregramme 1.0.
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government authority. A standard 10 certificate, or equivalent
gualification, is the minimum entrance prerequisite for initial
admission to study leading to any university diploma or certifi-
cate; a matriculation certificate, or a certificate of exemption
from the matriculation examination, is the minimum entrance prere-
quisite for initial admission to study leading to any degree. Un-

doubtedly, as formal instruction is a primary raison d'Etre of

universities, subsidies are called for in its case. The general
principles on subsidization enunclated above support this vieuw.
The position of the other two subprugrammes, namely, community
instruction and preparatory/remedial instruction,for which en-
trance regquirements eguivalent to a standard 10 certificate are
not normally necessary, is less clear, however. Although it is
possible that both will generate public benefits to some extenf,
difficulties would be incurred if their subsidization were to be

attempted via the university subsidy formula.

The diversity of activities that may be included under the heading
of community instruction, Tender it impossible to formalize public
support via a formula in an uncontentious manner, especially in
cases where the courses offered appear to be on the fringe of a
university's normal actiuities.l) The benefits of this subpro-
gramme also tend to accrue to persons in their private capacities
on account of the Ltype of course generally provided, rendering
subsidization unnecessary. Where public benefits do ensue, the
difficulties of estimating the extent of such benefits, expe-
rienced with the formal instruction subprogramme, are compounded

a8 fortipori. It is, in addition, the primary task of a university
to provicde higher education to matriculated students and, as

those participating in community instructicn, often de not fall
within this category, subsidization via the university subsidy

Ereneman, D.W, and Nelson, S5.C. have phrased it thus: "The
courses that have outraged lepislators when publicly supported -
macrame, poodle grooming, fly-~tying, belly dsncing - would
generally be considered personal enrichment.' Financing Commu-
nity Colleges. An Economic Perspective, Washington, D c, the
Brookings Institution, 1981, p. 53,
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formula would be inapprupriate.l)

Some part of community instruction will be in the form of short
courses and seminars provided for the specific benefit of per-
sons external to the university and to the exclusion of the
normal student body. Courses of this nature are normally aimed
at tranemitting a particular and marketable skill and can gene-
rally command & price sufficient to cover costs. Although, un-
doubtedly, the results of this kind of activity can be of great
ultimate benefit to the community, if their benefits are ade-
guately reflected in market prices, the payment of subsidieé is
not required. Therefore, despite the fact that such activities

appear prima facie to be similar to those of the formal instruc-

tion subprogramme, economic reasons Tor subsidization are ahsent.
The seme reasoning applies to co-operative exiension services

provided primarily in agriculture and other related industries.

Problems of a somewhat different nature are encountered with the
subprogramme, Preparatory/Remedial Instruction, althﬁugh‘unme
again universities that embark upon such courses may be said to
be on the fringe of their normal activities or even to be en-
croaching vpon the terrain of other educational institutions.
Nevertheless, this case could aleo be viewed as one dealing with
g necessary input for whst has elready been argued to be a sub-
sidizable output and, therefore, also as one warranting subsidi-

zation in its own right.

For practical reasons some preparatory or remedial teaching has
long been accepted at South African universities, as for example,
occurs with the introductory courses in Latin for law students ,
who did not include that subject in their school curricula. The
opinien has also been voiced that this estahlished tradition

should in future be extended to other subject srees,in which de-

This insight is ettributable to Dr. J.B.Z. Luug.
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Y The

guestion is, thus, one of how. and with which delineations. this

ficiencies in pre-university training are identified.

categery should he included, whether for example, provision
should be made at universitv level or at some other educaticnsl

level.

The problem is compounded by the diversity of procedures used

in remedial instructian, procedures that range from traditional
lecturing te computerized audio-visual, selfstudy guides. This
diversity, coupled with the variation in subjects in which reme~
dial courses are currently offered at the differsnt vniversities,
is not germane to formula subsidization by the gnvernment.‘ In
addition it is to be doubted whether remedial courses,which ex-
tend the total time fequired for graduation, other than possibly
by approximately & manth prior to commencement of a degree cuourse,
could be considered the prerogative of universities., Although
public benefits are likely to be generated, one would, in gene-
ral, also expect that, if poor schooling gives rise to learning
difficulties at university, remedisl asction at th=2 school level
is called for. Although increasing university subsidies may be
advantageous to those who survived alleged deprivaticon at schooi,
it achieves nothing for those who, albeit innately capable, did
not do so. Therefore, although the need for remedial instruc-
tion is acknowledoged, it is argued that such teaching shoulg be
received by s student prior to his entering a university. If
universities wish 4o provide instruction at a pre-university
level, subsidization should be provided by the government via
channels other than the university subsidy formula. In so doing,
the distinction between secondary and university education will
be maintained. For example, where special merit is perceived

to exist, consideration could be given to exceptional ad hoo
grants, rather than the generml incorporation of the subprogramme

in the sgubsidy formula.

The Report of the Humazn Sciences Research Council on the Inguiry
into _the Provision of Education in_the R.S.A.,(the De Lange
Report), Pretoria, July 1981, for example, EXpresses concern in
Secticn 4.9 about the teaching of and interest for the natural
sciences and mathematics.
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In as far as preparatory/remedial instruction is provided by
univergities, in the sense that. students enrol for 3 drasti-
cally diminished number of subjects, thereby allowing themselves
time to become accustomed to university academic requirements,
subsidies will be provided via the formula. The prerequisite
for subsidization via the government's university programme is,
howzver, that the subjects so taken should contribute towards a
student's formal degree or diploma and should, therefore, be

at least on a level higher than standard 10.

Corroboration for this conclusion is provided by the fact that,

penerally, introductory or remedial courses do not contribute
1)

- towards a student's degree. If such courses were to contri-

bute without the total number of courses required for a degree
being increased, a fall in the proficiency level of some or
other of the subjects offered for the degree would be implied.
OUn the other hand, if they were to centribute, but at the same
time the total number of courses for a particular year were tn
be increased, no overall sffect would he felt on the toctal sub-
sidy. This follows from the definiticn of an F T E student, .
which would result in the subsidy for a particular student in a
particular year simply being spread over more courses, but not
itself being increased. This conclusion would, of course, be
different if the duration of the degree course were to be exten-
ded by, say, a& year by the incorporation of remedial courses,

but that possibly was not considered appropriate above.

Research Programme

The research programme "... includes those activities intended

to produce one or more research ouicomes including the creation
of knouwledge, the reorganization of. kneowledge, and the apnlica-

tion of knuwledge."Z) The exccptions are where research is

Anomalirs unfortunately exist in this regard. In SDmE.UT1VETSl“
ties inirodustory Latin has no credit value, whereas introdus-

tory German (French) has.
SAPSE  Report-002: Op. Cit., programma 2.0.
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undertaken primarily as an instruction activity owr on a consul-
tation or contract basis, in which case the relevant activities
are classified under the instruction and public service prﬁgram—
mes respectively. It was pointed out above, in Section 3.3.2,
that research, particularly that of a fundamental nature, gene-
rates public benefits in excess of the private advantages gained
by the researchers. UCUlearly, therefore, the research programme

warrants public support.

Public Service Programme

The public service programme is defined so as to include those
activities that "... make available to the public the various
unigque resources and capabilities of thz imstitution ..."l) If
activities undertaken by a university were initiated and fuiided
by and are largely for the benefit of a group external to the
institution, those activities should be classified as public
service. Much public service will be in the form of consulting
activities, where a specific problem is identified by and solved
for a client, who also pays 8 fee for the services rendered. As
was the case with community instruction in Section 7.2 sbove,

if the criterion on benefits that are not accounted for in market
prices is applied, it is Tound that no economic justification

for subsidies exists, because work of this nature can command a

market price.

An exception to the general rule that public and community
services do not warrant subsidization may be found in the visu=l
and performing srts. Although both performing and visual arts
o command market prices, it has become well-established that
many facets of the arts are unable to exist without public finan-.
pial support, because the prices they commaend are either insuf-
ficient tec cover costs or do not reflect public beneflts ade-
quately,Z) It is, nevertheless, suggested that, beceause of the

Ibid., programme 3.C. , _
Blaun, M. (Ed.): The Economics of the Arts, tondon, Martin
Robertson, 1976, and Netzer, D.: The Subsidized Muse :“Fuhl}g
Support for the Arts in the United Sistes, Cembridpe, Cambridge
University Press, 1978.
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difficulties encountered in establishing norms in this regard .
subsidization of the arts be limited to those bodies created
specifically for that purpose, and not attempted via the univer-
gity subsidy formula.

In conclusion, it is not recommended that the programme, public
service, be subsidized via the current costs formula. This con-
clusion should not be seen as a denial of the importance of this
programme. It should rather be viewed as recognition of the
availability of pther funde for the financing of these important

activities.

Academic Support Pronramme

The academic support programme is comprised of “... those aciivi-
ties carried out in direct support of one or wore of the three
primary programmes {(Instruction, Resesrch, Public Service)."l)

It includes, for example, library snd museumn services, educatio-

nal media services, academic computing svpport, ancillary support,

the administration of academic programmes, the developmenti of
academic curriculae, and the professional development af academic
personnel. These activities are clearly directly related to and
are, in fact, essential for the operation of what have already
been decided to be mainly subsidizable programmes and, consequent-
ly, warrant subsidization themselves in as far as they refer io
the subsidizable elements of the primary programmes.

Student Services Programmg

The Student Services programme is defined as "... those activities
carried out with the objective of contributing to the emotional
and physical well-being of the students as well as their inteliec-
tual, cultural, and social development outside the context of

R . . | 2)
the institution's formal instruction programme.” It is comprisad

Ibid., programme &4.0.
Ibid., programme 5.0.



1)

2Lz

of four subprogrammes: student services administration, which
includes the administrative activities associated with, say,

the dean of students,‘disadvantaged student services and foreign
student services (to name a few); social and cultural develop-
ment, which includes the administrative support for student as-
sociations, clubs and publications, concerts, art exhibiticons
and student government; counselling and career guidance, in-
tluding personal counselling and psychological testing; and

student health services, in the form of student infirmaries rather

than {(teaching) hospitals.

With respect to the subprogramme of social and culturél develop-
ment of students, s distinction must be drawn between two possi-
hilities. On the one hand, activities may be directed towards
develeping students having thz necesssry depth of experience to
enable them to meet the challenges and responsibilities of the
morrow. For example, it can wsll be argued that attendance at
concerts and art exhibitions broadens students' cultural horizons;
that participation in athletic games fosters a sense of tzam

spirit and mutual co-operation; and that membership of wuniver-

‘sity sgcieties adds the garnishing of genersl knowledge to formal

ingtruction. (Indeed, it has been remarked that he who has never
whistled the subject of a Bach fugue nor kicked a rugby ball can-
not be ssid to have experienced univereity 1ife to the full.) On
the other hand, it cannot be considered to be the task of & uni-
versity to develop athletic prowess to the point where it begins
t0 predominate over academic achievements. In the latter case,
the rounded education of the student is no longer at issue. Sub-
gidizaticn of this subprogramme should, therefore, only be pro-

vided in as Far as it makes the first of these two contrasied

situations pnssihle.l)

With respect to the subprogramme of counselling snd career gui-
daiice, other considerations are of importance. Under the aus-

pices of that subprogramme,advice is given to (prospective)

This insight is attributable to Prof. N.J. Swart.
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students on which career possibilities exist, with due conside-
ration given to both the students' aptitudes and the current and
expected labour market situation. This service has a very impor-
tant economic function in that the market mechanism cammot ope-
rate effectively unless the individual market participants have
sufficiently correct information upon which to base their deci-

sions.

Now, one of the basic hypotheses of this dissertation®’ is that
the complexities of the educational and labour wmarkets and the
great extent to which they are intertwined, are such that de-
tailed 'management' of the supply of education, nther than
through indicative planning, is not to be recommended above the
alternative system of free individual choice. Indicative plan-
ning, which aims to indicate from a centralized source to the
decentrzlized decision makers (in this case the students) what
would be in the interests of themselves and the community, could
be undertaken by combining analyses besed wpon both manpower and
rate of return mndels.Z) However, a decentralized system (in
perticular) relies hz2avily upon the adequate flow of accurate
information and it is this vital aspect which 1s suppiemented

by the counselling and career guidance services of universities.
In a sense, the pméitinn is akin to the incidence of market
failure, discussed in Section 4.2, becsuse the high costs to the
individual, especially in time and effort, often prevent his
acquiring sufficient information and, therefore, jeopardize op-
timal decision making. Just as the market failure, caused by
externalities, was seen s justification for public subsidies,
g0 also the market failure, resulting from inadequate flows of

information, justifies correction via public subsidies.

In the case of the subpreoogrammz, student health services, bene-

fits are likely to be restricted primarily to persons in their

1) AHs, for example, argued intensively in Chapter L.
2) For detail of these, see Sections 2.6.2 and 2.6.3.
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private capacities. Npw, as has been emphasized above, if.
public benefits are negligible, there is no valid justification
for public costs to be incurred. Therefore, exhortations for
"free' student health services to be extended l):annnt be en-
dorsed on the grounds of economic logic. In as far as public
benefits do ensue from the provision of health services, sub-
sidies are provided by the government's health programme. Addi-
tional subsidies via the university subsidy formula are conse-

quently unnecessary.

The Dnly exceptions to this general rule appear to be that large
influxes of students into small university towns could lead to

2)

positions of insufficient supply at 'peak' times, necessitating
extra (university provided, but not publicly funded)services
during term; and secondly that, because of the financial posltion
of the majority of students, 2 medicsl eid scheme is required,
possibly in the form of & small sum levied by the university on
all students to provide 'free' clinical services to partici-

pahts.

In conelusion, 1t is suggested that the student services programme
be partially subsidized to provide support for the counselling

and career guidance subprogramme, limited support for the social
and cultural development subprogramme and the corresponding por--

tions of the student administration subprogramme.

Institutional Support Programme

The institutional support prooramme is defined as "... those
activities carried out to provide for both the day-to-day func-
tioning as well as the long-range viability of the institution
as an operating arganisatimn."j) It includes the subprogrammes

of executive management; financiel edministratieon; financial

For example, the de Lange Report: DOp. Cit., p. 57.
Because of the relatively inelastic supply schedule of medical

SETVIiCES,.

SAPSE-00Z: Op. 0it., programme G.O.
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aid administration; general administration and logistical ser-
vices; student admissions, records and examinations; adminis-
trative'cumputing support; public relations and Fund raising;
and staff social and cultural development. Most of these acti-
vities are fundamental to the basic functioning of a university

and, therefore, subsidization is warranted.

Exceptions do, however, exist. An example is provided by the sub-
programme 'social and cultural development of staff', the bene-
fits of which accrue to people in their private capacities and
which is, accordingly, not subsidizable. It 1s alsp necessary

to distingulsh bestween the two constituent elements of ‘public
relations and fund raising', because, although public relations
can be considered to be an integral part of an institution's
existence,l) this is not the case with fund reising. The

latter operates mainly to finance activities in additicn to

those regarded as the minimum necessary and subsidizable by the
state, and/or to alleviate the financial burden on their students.
ARccordingly, with these exceptions, thls programme should be sub-
sidized to the extent that its activities refer to the subsidi-
zable portions of the primary programmes. Provision should also
be made here for the manazgement of an institution's resources

that it makes available for non-subsidizahle activities.

Operation and Maintenance of Plant Progreamme

This programme, which includes “... activities related to admninis-
tering and maintaining existing grounds and facilities, provi-
ding utility services and planning and designing future expan-
gions and mndificatiuns“Z) for general and academic purposes,
clearly relates to the day-to-day Functioning of the unjversity

s a physical entity and, therefore, justifies subsidization in

as far as these facilities are used for subsidizaeble programmes.

This insight is attributable to Prof. N.J. Swart.

dbid., programme 7.0.
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Included are the following subprogrammes: administration of the
pperations and maintenance of physical plant; -huilding mainte-

nance; custodial services; wtilities (for example heatiﬁg, air
conditioning, light, water); 1landscape and grounds maintenance;
and non-capitalizasble alterations and renovations.

Those activities related to the operation and maintenance of
plant for other purposes, including for example student housing,

are not classified under this programme.

Bursaries Programme

Included in this programme are all forms of "... financisl assis-
tance provided to ... students in the form of outright grants,

1) - '

1

stipends and prizes ...", To determine whether this programme

should be subsidized, one is required to reconsider the condi-

" tions for chtaining the coptimal use of education. The =zconomic

complexities of pricing a university's activities so as to
achieve an 'optimal' allocation of mesources recelved ettention
in Section 4.4 and the closely related issues of financial sup~
port for students and universities were discussed in Chapter 5.
The activities of the Bursaries Programme are clearly relsted

to these problems.

It was argued that subsidization of dniversities should be undsr-
taken to correct the market failure caused by the externalities
or public benefits arising from education. Huweuer,.it is also
important that the private beneficiaries of education (for
example the students) should pay their share, for if this form
'user charging' is waijved, inefficiencies can result. The pro-
hlem is, unfortunately, that there may be additional forms of
market failure, such as the non-availability of funds for those
unable to pruvide collateral security for loans, or other conside-

rations, such as those of redistributing income, which could

Ibid., programmz 8.0.
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'conflict' with these general conclusions. Nevertheless, it is
suguested that the solutions to these other problems do not lie
in the aspplication of university subsidies. As is argued‘in
Section 5.2.2:student loans administered by a student bank could
alleviate many of the hardships, and the problem of an unegual
division of income is best tackled at Jjunctures other than the
university subsidy formula, which itself can Dnly have z limited

effect in this respect.

The conclusion is, thérefnre, that because provision has élready
been made in the other programmes for subsidies necessary on
acoount of externalities, no additional subsidies are warranted
Tor the Bursaries Programme. If additional subsidies were to

be paid, double subsidization would be implied. The problems
that remain are best tackled directly rather than indirectly

via the subsidy formula.

Auxiliary Enterprises Programme

The -auxiliary enterprises programme "... includes those primary
conveniences and support services needed to maintain an an-
campus student body as well as those established primarily to
gserve the staff. Included sre student and staff accommodation

1)

and food services.® Activities fer the operation and mainte-
nance of plant for these purposes also fall within the ambit of

this programme.

As was the case with the student services programme, the benefits
from this programme accrue directly and solely to the specific
students or staff for wham they are intended. As was argued in
Section 4.4.4 above, there are no significant externalities in
the provision nof hcusing and dining_Facilitiea or any similar
services. Conseguently, there is no reason why the current costs
of these activities should be subsidized. The fact that many

students may not have sufficient cash on hand dossg not

Ibid., programme S.0.
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alter the priﬁciplés of subsidization and can readily be aver-
come by the introduction of a lpan scheme. Optimal pricing
'rules! support this conclusion by suggesting that a price
should be paid that equals the marginal uppurtunlty cost of
providing a servipe or cummudlty.

These arguments are based on the assumption that the market
mechanism can provide the required services. However, in small
university towns this may be an invalid assumption to make, be-
cause the limited time spent by students sach year in the town
makes i1t unprofitable for private entrepreneurs to create these
(expensive) facilities. 1It, accordingly, comes as no surprise
that under such circumstances universities generally'need to
provide more residences than otherwise is the case. As this is
clearly another case of market failure, assistance in the form

of subsidies on capital for the provision of the facilities is

warranted. However, the 'ruie! for current costs is not affec-

ted thereby and remains that students should be charged for the

auxiliary services they consume.

Hospitals Programme

This programme includes "... those activities related to the
services provided by and the administration and maintenance
required for a teaching hespital, clinic or health science

1)

centre.” " It comprises four subprogrammes: health care of
patients, including veterinary care of animal patients; medical
care supportive services; administration of hospitals, and cpe-~

ration and maintenance cof plant fror hospitals.

Although the existence of public benefits, resulting from a re-
duction in the incidence of disease, justifies public subsidi-
zation of hospitals vis the‘guvernment's health programme, sub-
sidies via the government's education programme are only warran-

ted in as far as patient care provides clinical material for

Ibid., prograinme 10.0.

e si—
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material is provided by the provincial hospitals, the subsidies
payable under this heading should be limited to those institu-
tions, which support teaching hospitals that afe not funded by
the provincial administrations.

Independent Operations Programme

This programme makes 1t possible to classify those activities
"... that are independent of, or unrelated to, the primary

2
missions of the institutinn.““)

The subprogrammes that are in-
ciuded are: independent operations -~ institutional; independent
operations - external agenries, and ocperations and maintenance of
plant for independent operations. Examples of activities that
are classified under the first subprogremme are: commercial

rental property, 8 conference centre, a radio station. Activi-

"~ ties that are classified under the second subprogramme are those

controlled by bodies external to the university, but housed or
supported in some way by the institution, for inetance, a na-

tionally funded research centre.

With respect to these activities,it follows from the definition
of independent operations - that they are unrelated to the
primary functions of a university - that they do not justify

subsidization via the universities' subsidy formula.

This insight is attributable to Dr. R.H. Venter.

Ibid., programme 11.0.
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CHAPTER 8

ALTERNATIVE MODELS FOR CONSTRUCTING A FORMULA FOR

UNIVERSITY SUBSIDIZATION

Introductian

In Chapter 5 the general principles, upon which formula
building could be based, were discussed; Chapter 7 was
devoted tog an analysis of which university sctivities should
be subsidized. This chapter builds upon these preceding
two by describing alternative models that could be used for

12

constructing a university subsidy formula.

Madel A briefly describes the Holloway Formula, which was
used to determine the universities' subsidies from 1953,
After being revised several times, notably by Frof. A.C.

Cilliers, the Holloway Formula was eventually superseded by

2)

the van lWyk de Vries Formula® The van Wyk de VYries Formu-
la, which is described in Maodel B below,; introduced impcor-
tant concepts., The development of these concepts is traced

through Models ©C and D to their culmination in the proposed

Universities Advisory Council (UAD) Formula (Model E).

Each of these models is based upon the theoretical arguments

advanced in Chapter 3, namely that suitable formula para-
meters cen be deduced from the cross-sectional data provided
by the universities concerning their various activities.

This procedure entails discerning ex poest patterns in univer-
sity expenditure and using these as basis Tor developing a
formula, as was explained in Section 5.3.1.5. It is the
aim‘uF the modelsa, discussed below, to identify these pat-
terns in the form of equations that summarize the inmvorma-

tion, contained in the daeta, asbout how resources are distri-

Because the dats available for analysis in these models is
drawn fraom the SAPSE system, the technical terms used in this

chapter are largely those defimed in the various SAPSE manuazls.

The reader is accordingly referred to Chapter & above, in
which the SAPSBE system is ovutlined in greater detail.

The historical development has bezen well documented in Louw,
J.B.Z.: QDuerheidsbeleid en -Administrasie ven Universiteite
in Suid-Afrika, D.Phil. Thesis, University of Pretoria, 1978,
Chapter 4.

e B
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buted amongst the different university resource categories

and activities.

Residentiagal Universities

Model A : The Holloway Formula

The subsidy formula for university current expenditure

used during. 1982 wss that proposed by the van Wyk de Vries
Enmmissinn.q) Because it was develgped in reaction to some
of the characteristics of the formula suggested by the Hol-

)

loway Repnrt,2 it is necessary to investigate briefly the
salient aspects of that formula bhefore turning to the van

Wyk de Vries Formula itself. .

The Holloway Formula divided university subsidization into
two main categories: the first, known as the 'basic subsidy!',

pravided for basic instructional reguirements, which were

-regarded as being independent of student numbers; the second,

known as the 'gtandard provision', provided for five addi-
tional subcategories of current expenditures. These five
subcategories were: instructional reguirements iﬁ reletion
to the number of students; asdministrative requiréments;
library requirements; laboratory requirements; end other
current requirements, including the upkeep of huildings and

grounds, interest and redemption payments on capital, etc.

The subsidies provided by the formula for the basic instruc-
tional requirements of a university were related to the appro-
ved numher of basic departments at a particular institution,.
The subsidies provided for the additional instructionzl re-

fgquirements varied sccording to science group, of which seven

Main Report of the Commissiaon of Enquiry intoc the Urniversi-

ties, (The van WUyk de Uries Report), Pretoria, Government

Printar, RP 25/1974, Chapter IX..

Verslac van die Kommissie van Ondersoek na cdie Universi-

teitsfinansies en —Salarisse, (Tnhe Hplloway Report), Pretoria,

Government Printer, 1951. The Holloway formula is discussed
in the van Wyk de Vries Report: 0Op. Cit., paragraphs 30.18 -
30.24, '
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were distinguised, and depended further, in some cases,
upen the number of ‘'student courses', and in others, upon

the number of enrolments.

A student course was defined as any 'approved' subsidy course
that an enrolled student had included in his curriculum. A
student taking five approved courses would, therefore, have
generated five 'student courses' for subsidy purpases. The
rationale for defining subsidy courses in this way was to dis-
courage universities from offering certain applisd subjects,
which were not Bopsidered by the Commission to be true uni-

: . pd . s ..
versity. meterial. ) The Commission was of the opinion that

such subjects should be offered by other educational insti-

tutions.

The subsidies provided by the formula for the remaining four
subcategories of the standard subsidy provision were expres-
sed either as a percentage of the first subcategory, namely
of the (non-basic) instructional component, or as a sum of

money per student (or laboratory course).

The Holloway formula's provisgion for the universities' basic
instructional reguirements can be viewed analytically as
providing for the fixed or'setwup costs entailed in esta-
blishing a university. Thereafter provision wes made for
increasing the subsidy amount as enrolments or the number of

student covrses, defined as N, increased. This was done by

Human Sciences, Natural Sciences, Commerce and Administration,
Education, Applied Sciences, Medical Sciences, Dentistry.

Holloway Report: 0Op. Cit., paragraphs 77-84. The use of
student courses @lso had the effect of relating subsidies

more closely to actual university teaching leads than would
have been the case had enrclments besn used. As such the
concept is akin to that of an FTE student. However, whereas
the teaching load caused by one student would normally be
expressed & a fraction af an FTE, the eguivalent lead would
be expressed as 8 multiple of a 'student course' in the Hollo-
way terminology.



1)

2)

3)

L)

253

by determining @ guadratic relatlonship between N and the

subsidizable smount generated by the furmula.1)

As isg well known, @ fundamental property of quadratic equa-
tions is that they describe hyperholic graphs. In terms

of the subsidy gencsrated by a farmula incorporeting elements
of this nature, this means that both average and marginal
subsidy income decline as university size increases. In
nrder to prevent the total amount of a university's subsidy
income from diminishing 2s the university grew beyond =
certain size, the Holloway formuls replaced the guadratic
relationship with 2 positive linear relationship between N
and the generated subsidizable amount before the point,

where the total subsidy began  to fall, had been reached.?)

Once @ tntal amount had been calculated in the way describéd
above, & fraction thereof, which was assumed to be scguired
by the univereities by way of student fees, was subtracted.
This fraction was also made to vary according to university

size.

Model B : The Van Wyk de Vries Formula

Several deficiencies of the Holloway Formulae (as adapted by
Prof. A.C. Cilliersj)) were identified in the van Wyk de
Uries Rapnrt.h) These included what the report descrihes
as 8 'complicated' mathematical formulation; the fect that
the formula did not provide sufficiently for the strong ex-—

pansionary phase through which the universities were passing

E.g. the relationship between student courses (N) and the
subsidizable amount gererated for the standard provision in
respect cf the Humanities (5) was written in the Holloway
formula as: BN . , ‘ ,

S = N(70 -~ 1DDU) rand for N > 4375.
In terms of the abbreviztions introdueced in the preceding
foot-note, 8 = N x 35 rand for N < 4375. -

Report of the Committee of Enguiry inteo Quinguennial Revision

of University Subsidy Formulaa (1964 - 1568), (The Gilliers
Report), Pretoria, Government Printer, 1963.

Van Wyk de Vries Report: Op. Cit., paragraphs 30.20 - 30.24.
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at that time; the fact that the planned guinguennial ad-
justments to the formula did not allow for the high rates
of inflation being experienced; and the restrictive effect
that the concept of 'student courses' was felt to have upon
the way universities compiled their different degree pro-
gramnes. The formula, proposed hy the van Wyk de Vries

Repurt, attempted to eliminate these shortcomings.

The approach followed by the van Wyk de VUries Report was
that the subsidy formela should establish réasunable uni-
versity costs, the government's contribution to those costs
and sn equitahle method of dividing the government's contri-
butiaon. The paint of departure used was the celculation

of the numbers of academic personnel required hy therﬁﬁiuer"

sities. These personnel numbers were expressed in terms of

student to staff ratios for the different subject groupings

1)

introducecd by the report. The number of personnel ac-—
guired in this way were expressed in physical terms and
converied into subsidizable amogunts by multiplying by ﬁhe
gappropriate salary scales. The subsidizable sums deter-
mined by the formula were, consegquently, ultimately dependent

upon student numbers.

Thus the van Wyk de Vries Formula accepted two principles
which were subsequently destined to play important rcles.
Firstly,-the principle of basing.subsidies (partially) on
student numbers, which had been accepted by the Holloway
Formula, was reinforced, and secondly, the use of cost
unit52> was established. The cost unit employed by the
van Wyk de Vries Formula was defined by specifying the

relative proportions, in which academic personnel were

1) This part of the formula can consegquently be described as
'functional' as described in Section 5.3.7.3.

2) Cf. Section 5.3.1.6.
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assumed to be emplpyed by the universities, and coupling
their seglaries to particular noiches on the relevant salary
scales. The difficulties experienced by the Holloway
Formula in accommodating inflation were accordingly avercome
by index-linking the universities' subsidizable costs to

the academic personnel salaries, of which the cost unit was

comprised.

The advent of the cost unit concept in South African univer-
sity subsidy formulas can be described as an important
OCCUTTENCE. It is 2 concept which is developed extensively
in the other models discussed in this chapter, and eone that
ultimately played a significant role in the U A C Formula

discussed below.

The van Wyk de Vries Report accepted the need for providing
a basic complément of persannel for every university, a need
dlspe identified by the Holloway Formula. However, this
provision was no longer tied to the number of approved de—
partments, as had been the former practice, bui was made to
vary in accordance with university size. The recognition
that was given by both the Holloway and van Wyk de yries
Formulas, to the existence of fixed costs for enabling a
university to perform its basic functions, is another facet
which was later to be endorsed by the U A C Formula in

2)

particular.

Another characteristic of the van Wyk de Vries Formula,
whirh was later employed in the U A § Formula, relates to
the use of student numbers as basis for determining the
universities'! subsidizable aﬁounts. In prder to reduce

instructional activities of differing complexity to a comman

The composition of the cost unit propeosed by the van liyk

de Vries Report (paragraph 31.9) was: Professors equal %o
20 per cent of the instruction (and research) staff; senlor
lecturers equal to 25 per cent; lecturers equal to 4O per

cent; and junior lecturers equal to 15 per cent.
Vide Model E below.
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subgidy basis, a system of weights was devised for the
different instructional levels. For example, the vanh
Wyk de Vries Formula allocated a weight of 2 to Honours
students and 3 to Master's and Doctoral students without,

however, distinguishing between different undergraduate

levels.

The van Wyk de Vries Formula was designed to epply the
general principles discussed in the preceding paragraphs
to the toptal of a university's diverse éctiuitiea, with
the exception of those requiring capital funds, for which
provision was made separately. This it did by dividing
these activities into groups and‘creating camponents for

1

each in the subsidy formuls.

Component A makes provision for instructional, technical
gnd administrative staff in the academic departments, and
calculates. subsidies on a fupnotional basis. Camponent B .
provides staff for the central administration by allocating
subsidies for & set number of top officiels plus essistants,
the number of the latter beinyg determined as a percentage
of component A, Of the remaining components some are of
the functional type, some of the base variety, whereas some
are comprised of combinatiuns.Z) Some components include
'blank' factors as opposed to fixed percéntages. Fer
example component C, which refers io universify libraries,
provides library staff as a fixed percentage of two sub-
categories of component A and subsidies far books and juuf~
mals by allocating a sum per student according to subject
category groups. The sum allccated is & blank factor in

the formula in the sense that it is annually renewed and

The formula is summarized in the van Wyk de Vries Report,
paragraph 31.34. The parameters were adjusted regularly
after the initial publication of the formula.

These terms are defined in Secticonm 5.3.1.3.

I
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D The

component for laboratory provision likewise contains blank

adjusted with the aid of a relevant price index.

factors; that for research returns to the base procedure

as do those for current teaching costs (other than salaries)
and for computing services. The provision for the current
maintaznance costs of buildings and grounds operates on a
functional basis and contains blank elements, as does the
last component that 1s designed to provide additional

assistance to the smaller universities,

The research component of the van Byk de VUries Formula
appeared to provide only a modest percentage of the costs
calculated for academic personnel. This was, however,
deceptive. 8ecauge the formula did not distinguish betueen
university activities on a prdgramme basis, it was difficult
to discern that provision for research personnel had been -
tacitly made as pesrt of the academic personnel subsidy. The :
relatively small additional amount, allocated specifically
to research, could therefore bBe regarded as heing in respect
of research expenditures gther then those on research per-

sonnel., : |

The sevenfold distinction that had been introduced by the
Holloway Formula to distinguish between the diffzrent inten-
gities in resource use by the variocus subject categories

or faculties was reduced by the van Wyk de Vries Report to

a threefold one. The subjeet groups identified were the
Human Sciences, the Natural Sciences and the Medical Sciences,
to which a fourth was later added, namely a Special Sciences

group comprisecd of Dentistry, Veterinary Science and Agricul-

~ture. It was argued in the report that the available data

an current costs showed that further differentiations were
not justifiable. It was, nevertheless, acknowledged that
the applied sciences could make grester demands upon & unis= 2)

versity's capital facilities than other comparable activities

In reality, this procedure is equivalent to the use of 1ll-
defined cost units.
Van Wyk de Vries Report: DOp. Cit., paragraph 310,
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would. However, as the formula was designed for subsidiz-

ing current expenditure, this aspect was not incorporated.

Dnce the formula had determined the subsidizable amount in
the way just described, the actual subsidy for a particular
university was calculated as 8 certain percentage govern-
ment contribution to the estimated EDStS.q) This percentage
was made to vary according to university size so as to en-
able the smaller universities to ask tuition fees of anpprox-
imately +the same magnitude as the larger universitiesE)l—”
a procedure that has also been incorporated in the U A C

Formula, as demonstrated below in Model E.

A final procedure, developed in the van Wyk de VUries Report
tu overcome one of the objections raised against the Hollo-
way Formula, has alsoc been incorporated in the U A © Formu-
la. This is the technigue of extrapolating a university's
growth rate of the immedlate past to nuercomé the le&g caused
by not being able to use a university's enrolment figures in

the actual year to which they reFer.B)

Model C

Model C (like Model B) is designed primarily for estimating
what 'reasonable' or 'efficient' costes for universities!
current expenditures are. However, &s is'demmnstrated in
Model E below, provision can be made conveniently in a
subsidy formula Tor the expenditures necessary for most of

a university's fixed assets.

University Programmes

Instruction Programme: In Section 5.3.1.5 it was stated that

Ibid., paragraph 31.24.

Vide Section 5.3.1.7.
Vide Section 5.3.17.8.
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consideration should be given to including two basic steps
in the procedure for determining formula parameters. The
first would be to estimate the required personnel numbers
in physical terms, hereinafter abbreviated to W, so as to
eliminate inflationary effects from the Fnrmula. The second
would be to estimate the 'relative expensiveness'! of the
different subject cateqgories so as to 8llow for the diffe-—
rences in Average salaries determined by the market for the
staff of the various subject categories. The logic of
Model A demands that this procedure should initially be
applied to each subject category separately, after which a
measure of aggregation could be tonsidered, if similarities

were identified between catenories.

The independent variables of the resource use relationship
could he taken as undergraduate and post-graduste full~time
equivalent student numbers, which can respectively_be abbrev-
iated to U ard P. Az the SAPSE system differentiates
between nine course levels, the introduction of further

independent variables could also be congidered.

Although it would be possible to estimate staff requirements
(N) prior to gauging the 'relative expensiveness'!' of the
various subject categories by calculating the average costs
per staff member for each category across gll the reparting

1)

universities,” a simpler procedure, which incorporates both
elements simultaneously, is available. It entails basing
the regressions upon the cross sectional~subject category
costs of the reporting year sop as to incnrpdrate the relative
expensiveness element immediately, buf expressing costs in
terms of 'subsidy units', egual to, say, the top notuh of a
lecturer's salary scale, so as to remove the problem of

inflation from the subsidy formula by reducing costs to

This procedure is, for example, adopted in Mpdel E for the
expenditure cateqory: Personnel other than instruction/
research professionals and service workers.
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1)

real terms or to fphysical' units.

The equation to be estimated for each subject category

would, therefore no longer be:

f{u, P) , but rather

N =

5 = f(U, P) , where

5 = Ei/L , &and
5 = subsidy unit; Ei = current cost of formal instruction
for the i-th subject categqory; and i = the top notch of =

lecturer's salary scale for the reporting year.

Although the data per subject category should he fitted to
various functional forms, it can be hypothesized that a
linear form will give equations that fit the data éatisfacj
tmrily.z) The parameters to be estimated by regression
technigues would, therefore, hbe boi’ b1i and bZi of the
eguation for the i-th subject category of programme 1;

Sﬂi = bni + biiui + hZiPi y 1 =1, coe, 22

Once the normal tests for significance of the estimated
parameters had been performed, the resulis of the estimates
could be interpreted guite simply. Parameter bui is the
(teaching) cost in real terms (i.e. in subsidy units) of
establishing a particular academic department; b1i is the
average additional cost of teaching one more FTE undergra--
duate student; and b21 the average additional cost per FTE
pogt—-graduate student for the i-th category.

On the basis of this model, the calculaticon of the subsidy

for a particular university under thez heading 'Formal Instruc-

tion' would amount to substituting actual FTE numbers by

This procedure is essentially'the same as that of using
cost units. Cf. Section 5.3.1.6.

Cf. Section 5.3.7.7.
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subject category for U and P for a particular year in order
to calculate the sum of 511 and multiplying by the value of
the subsidy unit, i.e. by the top notch of 2 lecturer's
salary scale pertaining to the year for which the subsidy
is payable, (Lt), times the percentsge state contributign
(K): i.e. total suhsidy for programme 1 (Instruction Pro-
gramme) = SUEI1 is derived as:
22
BUB, = K.l >
1 ti=1
22 22

¥ L
121511 = 521 (g * bagly 21F1

5., uwhere
i

When total subsidies for all university programmes are cal-—
culated, multiplication by Lt and K will obviously be left

to last to reduce arithmetical workings.

The Effects of Salary Structure Changes: A peoint that

requires consideration concerns the possible effects of
salary changes upon the procedure advcceted above. In
particular, the guestion is whether salsry adjustments would
have adverse effzcts upon the use of a Bubsidy unit' mea-
sure, The first aspect to be emphasized is that in estima-
ting the parameters of the subsidy formula as outlined above,
the subsidy unit would equal a lecturer's salary as in the
year for which the dataare reported; in the calculation of
the subsidy for subsequent yeafa the actual salary scale in
force for a particular year would be used. Therein, in

fact, lies the raison d'€tre of writing the formula in real

terms: inflationary effects must he separated from the
formula itself. Clearly, therefore, if salaries were to
rise across the board by a certain percentage, the effect

would be, ceteris paribus, that the calculated number of

subsidy units would remzin unaltered, wheress the derived
subsidy total would incresse By an equal percentage. And,
what is more, university costs and subsidies would rise by

equal percentages.
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This fortunate result does not, alas, occur if salary
changes are in the form of a new galary structure; if,

for example, professurs were to receive higher percentage
incfeases than lecturers. If that were to occur, upiver-—
sity costs would increase by a greater percentage than the
subsidg.q) Whether or not this would result in serious
problems for the universities would depend wpon the magni~
tude of the relative change. It would, however, at worst
be a short-term problem. This is because in a dynamic
setting regular adjustments of the formula parameters would
be required and once the procedure for doing so had become
established and the data had become regularly available, |
these adjustments would amount to little more than adminis-
trative changes. Each time an adjustment occurs the dis-
crepancy between costs and subsidies referred to above

wnuld be eradicated.

However, if annual adjustments of & comprehensive nature
are considered to be destabilizing, an alternative short-—-
term procedure is at hand toc overcome the problem. Teach-
ing costs resulting from the salary structure changes. can
be estimated by asguming that the breakdown of teaching
staff into professors, senior lecturers, lecturers and
junior lecturers 1is the same as that for permament instruc-
tion/research professionals, (s given in the Personpouer
btatistics, Table &4), and that the average salary for esach
cateqory 1is, say, three notches from the maximum in each
case. Then,'by agoregating for ail the reporting univer-—
sities, the average ratio of estimated costs after the
structural change in salaries to costs prior to the change
can be calculated and the number of subsidy units 1ncreased

by this ratiu.Z) Alternatively, & procedure similar to that

This effect is, of course, avoided by using cost units.

It shpould be remembered that if the other programmes' subsi-
dies (many of which are less lahour intensive than programme 1)
are expressed in subgidy units, l.e.are dependent upon salary
scales, some of the disadvantages implied above may be spu-
rious. This could occur oecause galary increases could ex-—
ceed the increases of other costs (see Section 3.4.5) and the
windfall 'gain' from the other programmes could compensatz for
the 'ioss' caused by the salary siructure adaptations.
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wged in establishing the cost units of Model E could be
used. That would necegsitate an assumption &8s to some
breakdown of teaching staff for the purposes of calculating

the subsidy sum.

Research Programme: The problems raised by trying to es-

tahiish an equiteble and efficient basis for subsidizing
regearch have received a measure of attention in Sections
4.3.3 and 5.3.1.5 above. There it was concluded that a
research subsidy should be comprised of two components:

the first, related to the number of researchers, would be
to preovide funds irrespective of results so as to encourage
experimentation in the widest sense of that term; the
second, related to results, would be to encourage the effi-

cient vse of the available resources.

The procedure suggested by Model € for establishing the
parameters of the first component is essentially the same
s that proposed for the instruction progremme. It is,
humevef, not clear on & priori grounds whether & regression
analysis disaggregated by subject category would produce
vsable results. It could, for example, he the case that
researtch funds are concentrated in particular academic
departments in certein years and in other departments in
the remaining years, in which case crcss-sectional regres-
sion analyses would give & distorted impression. The al-
ternative procedure would be to repress aggregated research
costs (available from table 4 of the annual fipancial
statements)q)upun the number of researchers,where student

2}

numbers are taken as proxy for that number. Fven in

Clearly, 'research costs' in this context refers to expendi-
ture from central university funds. A university will at

any time be doing more research than indicated by that amount.
Consider, for example, research on behalf of one of the sta-
tutory research councils.

That is, if it ig assumed that university staff subsidies

are provided in proportion to the number of students at a

. perticular university.
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aggregated form it is possible that anomalies could exisf

in that some universities could be engasged in exceptionally
expensive research not done by the majority as, for example,
is the case with nuclear research,. Accordingly, special
attention would be reguired for the regression results,
particularly the regression coefficient and standard devia-
tion of the estimated parameters of the research egustion

to ensure meaningful interpretation of the data. The exéct
procedure to be adopted would depend upon the empirical cir-

cumstances, once these hed bhecome knoun.

"To aciniieve uniformity as also to enable 8 final aggregation
gf the subsidies generated by each of the formula components,
the sum for research should be expressed in subsidy units,

wiiere that term has the same meaning, mutatis mutandis, as

in the previous sectinn, and the subscript 2 refers to re-
search, i.e.'S2 = E2/L.1) And, if sgein U and P are taken
to refer to undergradusate and post—-grzduate students respec-
tively, the parameters to be estimated empirically are

hu’ b1 and tl2 of the eguation:

5, = bﬁ + bU o+ bZP'
The second aspect to be included in the research subsidy, as
was proposed above, should encourage efficient resource use
and consequently be related to results. The measure of
research results advoceted in Section 5.3.1.5 was an indica-
tor compiled by the Department of Nastional Education fraom
internationally accepted citation indices. Because there
is no empirical evidence to work on in this regard, the
parameters of this part of {the formula would of necessity
initially have to be arbitrarily defined and thereafter
adjusted regularly until an 'bptimal‘ setting had been

reached in & pragmatic mapner. On this basis, the sdditio-

The number of subsidy units for research used by a particular
university is defined as the costs of research in relaticn to,

or expressed in terms of,a lecturer's salary.
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nal element to be included in the research component could

be written asa:

g.Cit ,
where Cit = Research Results Index based upon citation
indices and g = the relevant parameter. With respect to

this component the intercept should be zero so as to ensure
that those universities which do not earn any points on
the index by means of internationally accepted publications,

do not esrn subsidies on this count either.

The value of the parameter g would initially be relatively
amall. However, upon the development of the research out-
put indicator referred to gbove, its value could be increa-
serd gradueslly in relation to 1:1,l and b2' partially by allow-
ing inflation to diminish the real value of the latter two.
In this process carc will be required to ensure that the
total resesrch subhsidy does not decrease in real terms in
relation to the overall size of the university sector within
the country. The relestive importance of g to l:l,I and b2

should also not be increesed beyond a point where, say, the
subsidy from the first (student related) element is one half

of the subsidy from the second (results related) element.1)
Further shifts in relaitive importance could endanger the
rationale behind the initial division of the research com-

ponent intn %two elements.

In summary, the formula research component for Model C would

read:

StIB. = H(Lt.S + g.Cit), where

2 2

52 = hD o+ b’IU o+ b2P v

Some indication of the ratio between the two could be given
empirically by the relationship of 'local’ to 'intermational-
ly!' orientatec¢ subjects. By ‘local' is meant those subjects
which are of mainly local interest and consequently unlikely
to attract international citations, e.g. indigenous langus-
ges.



266

and where bD, t:!,1 and h2 are empirically and g, initially,
arbitrarily determined. ¥ and Lt retain their earlier

meanings.

Public Service Programme: It was argued in Chapter 7

that the public service programme should not be subsidized.
The subsidy suggested for this programme by Model C is,

accordingly, nocught, or in symhols:

Academic Support Programme: It is hypothesized in Model C

that all the various components of the academic support
programme are related to a greater or lesser extent to the
ingtitution's size, a proxy for which is the number of
students enrplled. Therefore, in the regression analyses
suggested for this programme by Model C, the primary inde-
pendent variable‘would'be gssumed to be FTE student numbers.
The dependent variable would be the programme costs, expres-
sed, as before, in terms of subsidy units. The details of
these costs, disaggregated accmrding to the sub~catepories
identified &bove, are to be found in Table 4 of the univer-—

gitieg' financial statements.

Rlthough ingtitutional size would probably be an important
determinant of the expenditure bg the universities on this
programme, it is also probable that g=veral of the sub-
categories ﬁnuld be influenced aignificaﬁtly by other fac-
turs. In the case of libraries, for instance, expenditure
would probably to some extent he related to the size of the
collection; and the size of a library's collection need
not depend solely cvpon the size of the inmstitution to which
it belonpgs. These argumenis could have even greater force
in the cese of museums, for in a young country fine collec-
tiens of artworks or scientific specimens have generally
come to be in the possession of individual unjversities
because of either the munificence or the whims of donors.

And in this respect fortume has not smiled on all alike.



1t is, therefore, possible that the introduction of a
second independent variahle te the equation could be useful
in order to account for this source of variation between
institutions. The one that comes to the fore immediately
ig the number of wvolumes of books and periodicals. How~
ever, because sophisticated modern libraries also invest in
microforms, besides the more conventional material, these
must also be added. All of these could conveniently be
aggregated by referring to the total inventory value of the
librery collection, @8 giver in Tables 8{;nd\13 of the
SAPSE Statements on fixed asseta. Table 13 also contains
the-relevant infuormation for museums, for which a similar

procedure 1s advocated.

Whether or not it would prove useful {to include this second
variable in the equation eventuzlly used for calculating
the subsidy itself would depend upon the regressiocn results
obtained, specifically upon the significance‘df the esti-
mated parameter for the inventory value of the various col-
lectians. If thia parameter were barely to be significant,
it could be judicious to dispense with the second variable
in the interests of simplicity. Nevertheless, if this is
hresumed noet to be the case, the equation toc be fitted to
the relevant data is, as before, of simple linear form,
namely:

. ) p
Bui = By * Byl v b Py v b Ty

Sh refers tc the costs in subsidy wunits caused by the aca-
demiec support programme and the subscript i to the specific
subprogramme. I denotes the inventgry value Df library or
museum collections, as the case may be, and equals zero in
the case of all the other subprogrammes. If the regressiocn
results proved not to be adversely affected thereby, U and
P could be summed to give a simpler formulation. The total
subsidy ior the programme would he obtained by aggregating
the various subtotals and, as before, multiplying by K and



268

L i.e.
t’ 8
5UB, = K.L,. X 8
L £t i=1741.
S5tudent Services Programme: As is the case with the other

programmes, Model € suggests that the formula parameters
for this programme shculd be estimated empirically. This
would be achieved by estimating the parameters of the
equation:

55 = bD + b1(U + P} and by paying a subsidy of

sug,. = K.Lt.S

) 57

where 55 refers to the costs of the subsidizable subprogrem-
mes, (identified in Chaptar 7) expressed in subsidy units,
hn and b1 are the relevant parameters to be estimated and

U and P are, as before, undergraduate and postgraduate FTE
student numbers. It is probablé that the =ggregation of
stucdent numbers would not affect the regression results in

this case.

Institutionsl Suppart Programme: It is hypothesized that,

With the possible exceptions of 'executive managzment and
'public relations/fund reising', all the various subprogram-
mes of the institutional support programme will be positively
related to the size of the institution. In the two cases
singled ou% as possible exceptions, 1t may e expected that
inmstitutipnAal size will not have a great effect upon expen-
diture, because whatever the size of the university, a full
complement of executive personnel will normally be reguired

and an unchanginn potential number of benefactors will exist.

Despite these possibilities it is suggested that the sub-
gidizable portions af the eight subprogrammes be aggregated
for the purposes of fitting an equation to the expenditure
data generated by the SAPSE information system. If the
hypothesis stated above with respect to the two gxceptiions
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were to be upheld, all that would be implied is that the
fixed cost element of the programme, i.e. the positive
intercept, would be larger than otherwise. The equation

to be fitted to the data would bhe of the form:

56 = bo + bw(U + P) and the subsidy payble would be

where the subscript 6 refers to the student services pro-
gramme and the other symbols retain their prior meanings.
Unless the regression results are improved by disaggregating

for U and P, the expression written above could be used in

the interest of simﬁlicity.

Operation and Maintenance of Plant Programme: Rs the costs

arising from these activities are subsidizable, the question
is opne of what should be used in the regression analyses &s
independent variable(s). Rs the costs of the programme are
generated by the physical esssets of the university, the
magnitude of these assets should clearly be ipcorporated.

Of the possibilities offered by the S5APSE Information System
the 'assignable sguare metres by space—use categories 1in
each prngramme/subpragramme'1)appears to be the most suita-
ble, because it is the‘most comprehensive of the availeble

indicators.

Because it is possible to distinguish between space-use

categories with the aid of the SAPSE data,it could be pro-
fitable to differentiate bhetween several categories. it

ig imaginable, for instance, that the operation and mainte-

nance costs of laboratory facilities could differ from those
of space used for classrooms, which may in turn differ {rom

the costs of maintaining residential space or those =of

maintaining office space. If this fourfold generalized

differentiation were to he taeken as a first approximaticn,

SAPSE Irfarmation Returns: Building and Space Statistics,
Table 1.
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the appropriateness of the divisions would be demonstrated
by the statistical significance of the estimated parameters.
It goes without saying that the method having the most
significant results would be the one applied.

It can be expected that the physical facilities of & univer-
sity will be in proportion to the number of people who will
make use of those facilities, that is to say, roughly in
proportion to the number of students enrolled. I{¥ would,
therefore, be advisable to test whether the use of the number
of FTE students enrolled as an additional independent va-
riable would improve the regression results. It is alsao
conceivable that the geographical location of a campus can
effect its maintenance costs. A hot climate may, for
instance, necessitate the use of alr conditioning, uwhich
would be unnecessdary in more temperate zones. Equally,
costs in metropolitan areas could differ significantly

from those in small towns. If it were to appear necéssary,

variables could be introduced to include thege factors.

However, if i{ were assumed that these additional conslde-
rations are not statisticelly significent; and as a result
only four (possibly fewer) variahles were used to corres-

pond to the four space-use categories distimguished above,

the regression equation would becnme:

57 = hD + h1ﬂ + th + bBC + th , from whieh

where SU86 is the suhsidy payable for the Operstion and Msein-
tenance of Plant Programme; A, B, C and D are space-use
categories for laboratory, classroom, residence and office
space respeciively; and bm’ b1, b2' b3 and bz+ ere the

parameters ito be estimated.
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VEursaries Programme: It was argued in Chapter 7 -that the

burgaries programme should not be subsidized.  Accordingly,

expressed in symbols,

Ruxiliary Enterprises Programne: In Chapter 7 it was &lso

argued that subsidies for this programme should be in res-

" pect of the provision of cepitel only. Because Model A is

tlesigned to estimate university current costs, provision is

not mede for subsidies for this programme. Therefore,in
symbols, |

SUB9 = 0,
Hogpitalg Programme: Because the costs of medical science

instruction and research are posted to the instruction and

research programmes respectively, the appropriate indepen-—

dent variable, which could be used for estimating the costs

of this programme, would be the number aof expgriential stu-
1

dents making use of the hospital facilities. The re-~

gressicn egquation would then hecome:

510 = bD + b1E , Trom which

SUBﬂG = H.Lt 510

where SUB,4g is the subsidy payable for the hospitals pro-
gramme; & is the number of experiential students, and hD
and b1 are the parameters to bhe estimated from the data.

Independent Operations Programme: It was argued in

Chapter 7 that subsidization of this programme would not

'Experiential' refers to activities that allow previcusly
actuired knowledge tc be applied, e€.g. hospital internship.
SAPSE Report-004 : Formal Degree/Diplama/Certificate Manual,
Pretoria, Department of National Education, First EBEdition,
1982, p. 5.
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be warranted, therefore:

SUE11 = 0.

8.2.3.2 An Evaluation of Maodel C

1.  Mpodel C reguires that regression equations be fitted
separately for the various university programmes. In the
case of the instruction programme the procedure presuppases
that separate eguations will be estimated for each subject
category, after which subject categories having sufficlently
similar regression resulis could be aggregated and new

gquations fitted to the aggregated data.

fggregation couvld, however, be taken a step further, in the
sense that ithe regression equaticns eventually used as basis
for the formula could be added together to simplify the
numerical calculation of the final subsidy amount. This
technigue was adopted in Model E (the U A C Formula) and
will accordingly be discussed in greater detail below.

2 Although each of the models discussed in this chapter
amounte to 3 variatlon upon the general principles summa-,
rized in Section 8.1 above, that is, each 1s based upan the
analysis of ex post university data, Model G (and Model A)
are distinguishable from the others on account of their
exclusive use of cost data. Wherzas Models B, D and E,
for example, are designed to estimate the resource reguire-
ments of universities in physical terms, after which the
financial requirements are deduced, Model € begins by esti-
mating costs directly so as to incorporate what has been
referred to abhove as the 'relative expensiveness' of the

various activities.

In effect, Model C estimates cost functions in contrast to
1

the cther models, which estimate production funciions.

1)  Vide Sections 3.4 and 3.5 above for analyses of these twd
terms. Cf. the 'remuneration factor' of Madel E.



273

Ultimately, this distinction becomes blurred, because
Models B8, D and E, after having estimated physical require-
ments, naturally proceed by converting those physical needs
into cost estimates. Nevertheless, the imoortance of. this
methodological difference is not slight, primarily hbecause
of the recognition accorded by Model 0 to the 'relative
expensiveness' element in the university instruction/re-

search category.

The fact that Model C mekes use of 'subsidy units', which

in a sense are related to the concept of 'cost units' used
in the other models, should also not detract from ita ESSEMN-
tial difference in approach. The use of both 'subsidy
units' and ‘cost units' is in reality a method of index-
linking the financial provision made by the respective
models, which is an aspect not directly equivalent to that

discussed above.

3. Degpite whatever theoretical merits Model 0 could con-

ceivably have, its application is not devoid of difficulties.
oome of these derive from the institutiongl siructure within
which the university sector in South Africa operastes; cthers

derive from matters of principle.

The university sector is distinguishate as a subsystem of
the greater educational system, not only because of its
peculiar objectives but also because of 1its cherished ideals
of university auvtonomy and academic freedam. However, the
links that have in the past been estahlished between itself
and the other educational subsystems as also betueen itself
and the civil service are substantial. These links are of

particular importance with respect to salary stiructures.

In the present South African educational system ng allowance
is made for salary differentiation on the basis of the =aca-

demic sulject taught. In accordance with the rate of
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return apprcach1) economists are wont to argue that, if
shortages in skilled manpower are experienced at a parti-
cular level, the way to attract additionzl persons is the

payment of higher wages rather than increased subsidization

of training.

However, other érguments alsn exiab. Educationalists
argue that the intrinsic academic equality between subjects
militates against rewarding the teacher of one subject

more highly than the teacher of another. Secondly, within
an interlinked centralized educational structure it is
administratively difficult to establish guide-lines far
use in galary differentiation, because skill shurtages are
often regiunal.z) As the megnitude of salary differen-
tials also depenas upon the cyeclical swings of the ecaonomy,
(consider, for example, the sslaries of architects and

engineers), the administrative difficulties are compounded.

Thirdly, it has been argued that, because of the current
South African gituation, in which skill shortapes are rife
in every sector, salary increases at best offer a shorte-
term solution and at worst could be inflatiunary.B) On
account of these skill shortanges znd the greater alacrity
with which the private sector is able to make sgalary adjust-
ments, increasing saleries within the educatioral sector
could initiate an inflationary process of leap-frogging,
from which the private sector would be sure to emerge as

the winner. Accordingly, so the argument Tuns, a more

- appropriate splution under the circumstances would be to

encoeurage the long~term development of persohs having the
reguired skills. This could he interpreted within the

public benefit arguments used in Section 2.2 as a case where

Vide Section 2.6.3.

For example, it could be that Afrikaans teachers are in short:
supply in Durban and English teachers in Pretoria.

This insight is attribotable to Prof. I. van W. Rauben-
heimer and Mr. R.H. Stumpf.
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the long-term potential community benefits, derivable from
diminishing certain skill shortages, warrants increased
suhsidization of those relevant categories. The market
failure, which Jjustifies these subsidies, arises because

of the structural impediments in a partially underdeveloped
economy, that prevent the market from delivering the re-

guired numbers of trained personnel.

On account of the considerations mentioned in the preceding
paragraph no provision for salary differentietion is at
present made in the South African educational system.

Model ‘€, which tacitly makes prnﬁisiun for such differen-
tiation by allowing the relative expensiveness of different
subject categories to play an influentiel role in determin-
ing the dimensions of the subsidy formula is, sccordingly,

disqualified on this accopunt.

4, A further difficulty, that could be occasioned by the
use of Model €, derives from the absence of pedagogical
considerations in the procedure advocated for the aggre-
gation of subject categories. It could be argued that,
as a8 matter of principle, attention should be given to
grouping together those subjects that display academic
similarities - a result that may not necessarily ensue if

Model C were to be used.

In a similar vein, it could be argued that provision should
be made explicitly for incorporating an independent varia-
ble in the regression equations to account for the set-up
costs of a university. The variable that comes to mind
for that purpﬁse is the number of course credits that is

1)

offered by the university. Although set—-up costs are,
of tourse, reflected in the constant term of the estimated

equetions of Madel C, it could be argued that providing

for set-up costs in that way implies that subsidies would

Lf. Model D below.

v
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be payahble, even 1f no courses were offered by a university.
If provision wuwere made for set-up costs by introducing
credits as & variable, that would not occcur, because sub-
sidies would anly be earned by a university once a parti-~
cular course had heen established, i.e. once a credit value
had been allocated to it.

Model D

Personnel Reguirements

1)

Model D attempts to overcome the problems mentioned above.
This it does hy aggregating the twenty-two subject catego-
ries on the basis of a priori academic principle, rather
than on similarities in cost structure. A threefold divi-
sion of the subject categories is proposed by this model,
based upon the arguments raised in SAPSE Repurt~115,2)which
distinguishes hetween threze science groups: the Natursl

Sciences, the Social Sciences and the Humanities.

The high level of =aggregation, implied by using three major
groups, necessarily reduces the sensitivity of the model
for accommodating the (financial) peculiarities of single
subject categories. To countersct this effect, Model D
suggests distinguishing between the nine course levels
identified in the SAFSE system.B) It effectively states,
therefore, that the differences in intensity of resource

Proposed initially by Dr. R.H. Venter.

SAPSE Reporti-115: Die #walifikasie- en Studieprogramme van
Universitelite in Buid-Afrika, Pretoria, Department of Na-

tional Eoucation, 1987,

The nine course levels identivied in SAPSE~-004 are: lower
undergraduate, intermedizte undergraduate, higher under-
graduate, preparatory post-graduate,lower post-graduate,
intermediate post-~graduate(non-research), intermediate
post-graduate (research), higher post-graduate(non-research),
and highur post-graduate{research). Vide Chapter 6 below.
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use, that occur between instructiopal activities, are
adequately reflected in the different course levels,
thereby enabling the aggregation of subject categories on
the basis of pedagogical principle. In this respect,
Model D could be viewed as the inverse of Model T, because
the latter advocates a high level of aggregatioh with
respect to course level and &n initially disaggregated

analysis of subject category.

The second major distinguishing festure of Model D lies in
its introduction of a term that reflects course credits.
On the basis of the arguments expressed in the evalustion
of Model D ahove, 8n additiongl variable is introduced for

this purpose,.

A third factor, not found in Model C, but employed in this
model, provides for the incorporation of both the residential
university and the digtance instruction university types

in one model by introducing a staling factor for the latter.
In contrast, the basis of Model C was that parameters should
be estimated for residential universities slone, with sepa—)
1

rate provision being made for correspondence universities.

These different aspects of the model can be expressed mathe~?)'

matically,'if the following relationships are assumed to hold:

0P g =l By + By Siak? Y1 85

with ¥ = & = 1
. 2 3

and 2) (2 v. & C, . e by Tys 81 Bi.y
(ij 13 Mi3k) = et A ( i ©j ijk)
with &1 = £2

Ar Ao

1) Vide Models F and G helouw.
2) Mpdel D was formulated in this way by Dr. R.H. Venter.
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where P = +the provision of instruction/research
personnel;
C = course credits;

= FTE student numbers;

i = ©course level; , ,
= 1, 2, 3, 4, 5, 6, 7, 8, 9;

J = sclence group;
= 1, 2, 3;

k = university type; '
= 1, 2;

oy By A = proportional terms; and-

€ = constant

From the relationships given above, it can be deduced that:

™1
e
i

a (r v &, C... 0 + 8, (2 vy 6. 85...)
k i3 %% Mijk k P9 J Y3 Tijk

(o

K ek) + (o A +-Bk) (F Y; Gj Sijk)

_ i
which implies that, on the basis of the secaond éssumption
made in equation 2 above, course credits can effectively @
be eliminated from the final subsidy eguation and the pro-
vision of instruction/research personnel expressed &5 a E

function of student numbers (§). ;

This model formed the basis for the initial estimates of

the various parameters for the U AC Formula (Model E).

The datea provided by the universities in their 1981 SAPSE
information returns was used for this purpose. Two pro-
cedures were initially used: the first was a threge stage,
least squares regression technique in which dummy variables
were introduced for the parameters Y and 5;1) the second

was an gptimizing search technigue, aimed at identifying the

values pf the parameters that would generate a global

This technique was appliied to the deta by Mr. R.H. Gtumpf.
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minimum value for P, thereby indicating efficient resource

1)

USE .

The results of both these techniques were, as was expected,
essentially the same. From these it was concluded that
the statistical significance pof the parameter for course
credits was very low, which rendered it unsuitable for

inclusion as an independent variabhle in the model.

The second, major coenclusion made fram these investigations
was that, as hypothesized in the model, course level was
indeed 2 highly significant indicator of the intensity of
resource use in university instructional activities. In
fact, in this respect it transpired that distinct groupings
of these levels were discernibles, an the basis of which
four collective levels were distinguished and later incor-
porated in the finel U A € Formula (Model E). Level one
was defined to include the lower undergraduste, intermediate
undergraduate and preparatory post-greduate levels, because
of their being on & par in the intensity of their use of
instruction/research professionals per subeldy student.
lLevel twn, which was found to be twice as intengive as
level one in its use of rescurces, wss defined to include
the higher undergraduate and lower post-graduate levels.
Levels three and four were found to be respectively approx-
imately +three and four times as intensive as level one and
were defined to include the different intermediate post-

graduate and advanced post—graduzate levels.Z)

. 8.2.4.2 An Evaluation of Model D

1. As has been pointed out, Model D, in contrast to Model G,
emphasizes the existence of different intensities in uvni-

versity resource use according to level rather than subject

1)  This technigue was spplied to the data by Dr. G. Erens.
2) Lf. Chapter 6 in which the SAPSE terminology is explained.
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category. It is also primarily designed to estimate
university production functions rather than cost functions.
As such it forms the basis for Model E, which incorporates
these characteristics in modified form and which could he
viewed as an extended variation of Model D. The main
modifications are in respect of the subject groupings

advocated by Model D and the coverage of the model.

2. Although the three subject groupings incorporated in
Model D are based upon long-standing academic tradition,
there appeared to be feuw a priori financial reasons for
differentiating between the personnel resource requirements
‘of the Social Sciences and Humanities groups. Furthermore,
because of the limitéd number of universities and thus obh-
servations, a high level of agoregation was necessary in .
prder to estimate parameters with 8 sufficient degree of
confidence., Because a satigfactory differentiation in
resource use was found to be reflected in the various fac-
tors proposed for the different scademic levels, the use of
only two subject groups was found to give satisfactory
results. These itwo groups were called the Natural Sciences
and the Human EBciences GBroups, the latter being comprised

of the Social Sciences and the Humanities. This was,
accordingly, the subject grﬂupinglfinally incorpaorated in
Model E, that is in the U A 0 Subsidy Formulae itself.

3« Model D is restricted to estimeting personnel require-
ments. The coverage of a subsidy formula can, hnuever;
conveniently be extended to account for all current costs
plus a large portion of university fixed ssset costs.
Model D was consequently extended to take these different

factors into consideration.

L, Finally, the elimination of course credits, referred to
above, implied that university fixed or set-up costs would
he reflected in the constant terms of the estimated equa-
tions. This raised the question of whether a procedure

.
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for simplifying the administrative application of the For-'
mula by making @ global provision for set-up costs per

1)

university,could not be devised. The procedure adopted

for this purpose i1is discussed in the next section.

Mpdel £ : The Proposed Universities Advisory [Louncil

(URCY Formula

General Considerations

Model E is that fimally used for the 1982 revision of the

2) It can be saild to be based

university subsidy formula.
upon the preceding models, as important elements of these

are included in it.

In centrast to the preceding models, Model E, i.e. the

UAC Formula, was designed to provide resources for all
university asctivities - with the exception, on the one hand,
of the acquisition of land, and on the other, the erection
of new buildings and other land improvements, made mecessary
beceuse of an increase in student numbers or a change in
formula norms. This means that, with these exceptians,
provision is made in the U A © Formula for providing neu
fixed assets, such asg eguipment and library stock, and for
either renewing or replacing all fixed assets, including
buildings and other land improvéments, owned by a university.
The scope of the U A € Formula ig, therefore, broader then

that of any of the preceding models.

Botl the Holloway and van Wyk de Vries Formulas had adoptied
this eppraoach. Cf. Sections B.2.1 and 8.2.2,

The parameters of the formule were determined by Dr. G.Erens,
who also played the leading role in refining the SAPSE
information system, from which the date Tor the analyses uwere
derived. The U A C Formula is contained in SAPSE
Report-110 @ An Investigation of Government Financing of
Universities, Pretorie, Department of National Education,

First Edition, 1982,
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Nevertheless, the general structure of Model E is based
upon that of Model D, which in turn included concepts and
Btructures inherited from earlier models. In partigular,
after the elimination of course credits from the Equétion
describing university resource use patterns in Model D,
one finds a simple linear relationship between university
resource requirements and a single independent variable,
i.e. the number of suhsidy students. The eguation deg-
cribing this relationship comprises & constant term and a

proportional term or factor. It can be written as:
Resources = Congtent + (Factor X Subsidy Studente)

This relationship plays a fundamental role ih_the UAcC

1)

Formula.

The procedure used to fit linear equations of this form to
the dafa entailed two steps, one for each of the parameters
of the equation. ‘The first of these was for estimating

the constant term of the equation so as to reflect the

fixed or set-up resource requirements of a university. The
second was for estimating the proportional term so as to
reflect the additional rescurces required as student numbers

increase,

Set-Up Resource Reguirements: It was decided that the most

convenient method of incorporating set-up costs into a
formula would be to make @ global provision per university
for these initial expenses, by differentiating only between
the two subject groupings identified abuue.z) In so doing
the high level of aggregation of the date would counteract
the relatively small number of observations in each separate
category and lend stability énd canfidénce to the statistical

3)

results.

SAPSE Report-110: QOp.Cit., p. 39.
The Human Sciences and the Natural Sciences.
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This was achieved in the following manner. Consider

the equation:

where R TESOUTrCE requirements;

3]
'I/a = proportional factor.

11!

constant;

The value of K was estimated for each of the two science
grdups by using regression technigues. In addition, 1t
was considered to be advantageous for the future adminis-
trative application of the formula to make a simplsa

transformation by writing the equation in the form:
1
R = E'(EH + WS)

which says that resources should be provided in proportion
to weighted student numbers after being augmanted with =&

number egual to ak.

The significance of this is best illustrated in graphical
terms, Consider the accompanying araph, in which univer-
gity regpource use (R) is shown on the vertical axis and
the number of weighted students (WS) is depicted on the

horizontal axis.
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Ag customary, K equals the distance from the origin of the
axes to the intercept on the vertical exis and must be
positive if it is to be interpreted in practical terms.
This,together with the linearity of the graph described

by therequatiun,impliea that a¥ marks the intercept of the
graph with the horizontal axis depicting weighted student
numbers. Therefore alk can be interpreted as the distance
from the origin to the intercept on the horizontal axis,
which means that the average university's set-up costs
equal the resource requirements of 8% level one subsidy

students.

To determine empirical values for alk, regression lines were
fitted to the available data according to the two Science
Groups identified above. The results showed that Univer-
gity set-up costs could be accounted for in a formula by
increasing the level one subsidy student numbers by 600
for the Human Sciences and by 480 for the Natural Sciences

1)

when caleculsting the subsidies.

Proportional Increase in Resource Use: The second step

neceggary for determining a formula was to estimate values
for the proportional term ( ¥/a). This was done by making
the assumption that the average use of resources per student
in the various university (sub)programmes eguals the mar-
ginal use of those respurces as student numbers increase.

This assumption could be justified in the following way:

A wellknown property of linear functions, such as that
specified sbove, is that, as the value of the independent
variable increases, the average and marginal values of the

dependent variabhle tend towsrds equality wiih one another.

SAPSE Heport-110: 0Op.Cit., pp. 38-41.
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With respect to the equation,
R = K+ Ya uws ,

R/US = (K + 1/a WE)/WS = +the average use
-of resources per student, 8nd as usual,

1/a = the marginal use of resources.

Now, as the value of WS increases, the relative contribution
of K to determining the magnitude of the average use of

reszurces degreases, i.e.
(K + Ya WS)/WS tends towards the value of ¥a
as W/5 tends towards infinity.

'If the data for sll the (residential) universities is aggre-
gated according to university (sub)programme, it is clear
that,in relative terms, the respective magnitudes become

VEeTYy large. Therefore, the discrepancies between sverage
and marginzgl values will tend to be minimal, and the assump-
tion made above justified. In addition, because the average
valueg can be calculated with confidence, the results of

this procedure are likely to be satisfactory.

Technically, if the marginal and average values do actually
equal oneg another, the graeph described by the linear egua-
tion should pass through %the origin of the axes. Conse-
quently, the procedure of making separaie provision for
university set—up costs could be viewed loosely as one
transforming the graph to pass through the origin of the
dXEeS. In s0 doing, an intuwitive Justification for using
average resource use figures is added to the more formal cone

advanoed above.
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‘The Basis for the Payment of Subsidies

The basis for the payment of subsidies in the U A C For-
mula can be divided into three components, depending upon
which university programme is under consideration. The
formula distinguishes between the academic and genersl pro-
grammes; the auxiliary enterprises programme; and the

1)

hospitals programme.

in the case of the academic and general programmes, the

basis for the payment of subsidies is primerily to be found
in the concepts developed above in Section 8.2.5.1. First—
ly, an allowance is made for the instructionsl levels by
weighting the FTE student numbers in the four level group-
ings, identified in Section B.2.4.1, with factors ranging from
1 to 4; secondly, a@llowance is made focr subject category

by distinguishing the two Science Groups, viz. Human Sciences
and Natural Sciences, a5 also explained in Sectiaon 8.2.4.17;
and thirdiy, ellowance is made for university set-up costs

by increasing the actual number of FTE students, in the way

mentioned abuve.z)

In addition, however, to encourage the efficient use aof the
resources provided by the government, subsidizatlan is
based upon (gross) university outputs, i.e. passed degree
credits, plus a fraction of inputs, measured in fterms of
credits failed. The retionale for including & portion of
failed credits was examined in general terms in Section
5.3.1.4 above. There it was concluded that such & basis
for subsidization would encourage diligence amongst students,
without placing undue financiasl pressure on universities

to condone failures. It was also concluded that, after a
minor manipulatien, this subsidy basis could be reduced to

nne of enrolments plus passed degree credits.

Vide Chapter 6, Table 2 abave.
Cf. SAPSE Repert-110: 0Op.Cit., Section 3.5.7.

——rn
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Accordingly, the U A C Formula defines two concepts of
primary importance for subsidizing the universitieg!
educational and general programmes. The first is the
'‘Effective Subsidy Students in the Human Sciences', which
equals 600 + 1} EH + 3 PH , where EH and PH denote FTE
enrolments and FTE degree credits respectively in the Human
Sgiences, and are weighted with the appropriate level fac-
tors of 1 to 4,as already defined. The second is & similar
definition with respect to the Natural Sciences, in which
the effective number is, however, obtained by increasing
the actual weighted number with &00 instead of 600.1)

Although subsidies are to a great extent coupled 4o the ‘
teffective subsidy student' concepts defined sbove for the
educational and general programmes, an additional factor is
introduced for the research progresmme. Ags argued in
Section 5.3.1.4 above, an optimal basis for subsidizing
research would include both research outputs and inputs.
Accordingly, the U A C Formuls bases subsidization par-
tially on the fraction of instruction/research perscnnel
inpufs devoted to research activities and partially on a
research output indicator, developed by the Department of
National Education by ueing international citation 1indices

as suggested EbDVE.Z)

In the case of the universities' suxiliary programme, subhsi-
dization is hased unon the distincticn betuween those FTE
students that make use of the university's hostel facilities
(defined as 'institutional housing' in the SAPSE system) and
those that do nnt.3) In the case of the hospitals pro-
gramme, the number of experiential students is used as sub-
sidy basis, where the term ‘experiential' refers, as before,

to activities that 2llow previously acauired knowledge or

Ihid., p. 41.
Vide Seetion 5.3.1.4 and SAPSE Report=-110: 0Op.Cit., p. &3.
Ibid., pp. 43-bb,
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skills to be applied. The number of effective subsidy
experiential students is defined as thz2 number of enrnlled
FTE experiential students, weighted with the same level
weighting factors as used for the formal instruction pro-

1)

gramme.

B.2.5.2 The Bubsidizetion of Current Expenditure

Genergl Approach: The U A C Formula specifies university

resource requirements in physical terms before uecing cost
units tu convert those requirements inte & sum of money for
@ specific year ~ & procedure that was pioneered in South

Africa by the van Wyk de Vries Repurt.Z)

With resp=ct to current expenditure,cost units are defined in
the U A C Formula for three categories of personnel, namely,
instruction/research profeasional personnel; personnel

excluding instruction/research professional personnsel and

3)

gervice workers; and service workers. These cost units

comprise representative combipations of different academic
and civil service posts, Their values are determined
annﬁally by using the salaries that correspond to each of
their constituent posts. To provide for additional current
expenditure, a cost unit was also defined for 'supplies,

“) Tts
value for subsequent years is calculated by escalzating the
initial amount with the aid of the Consumer Price Index.

services, etc.', equal to R0 000 in June 1881,

The orocedure used io determine the additional resources
required &s student numbers increase was based upon the
assumption discussed in Section 5.3.1.5, namely that the

universities' internal resource allocation procedudres

1 I1bid., p.bb. .

2) Lf. Sections 5.3,1.6 and 8.3 above.

3) SAPSE Report 110: Op. Cit., p.52 and tables 4, 5 and 6.
4) Ipid., table 7.



1)

289

achieve an optimal relative distribution of personnel.

The ectual technique employed was that of using averages,
described above in Section 8.2.5.1. Furthermore the
overall FTE student to FTE instruction/research staff ratio
of 13:1 was assumed to he satisfactory for the residential

university system as a whole.

A diagrammatically illustrated synopsis of a central portion
of theU A LT Formula is presented in Tables &4 and 5 to
facilitate the reading of the descriptive sections, which
follow below, and in which the various aspects of the Fbr—
mula are presented seriatim. Tables & and 5 refer exclu-
sively tp the Human Sciences Subject Group and to the
treatment of the educational and penergl nregrammes in the
formula in order to illusirate the principles involved.

These principles, however, apply mutatis mutandis to the

other sections of the formula,

Instruction/Research Professionals: In the way described

above the provision of FTE instruction/researcn personnel

in the educational and general programmes per effective
subsidy student was determined for the different (subj—
programmes and subject groups. This is illustrated with
respect to the Human Sciences GQroup in column 1 of Tablz 5,
where it is, for example, shown that for each additional
gffective subsidy student in the Humanities a university is
entitlerd teo 0,037 additional instructisn/research profession-

1)

#ls in the formal instruction subprogramme.

In aorder io express the physical ratios of FTE personnel to
FTE students for the different (sub)programmes in fterms of

the cost unit, defined for the instrucition/research

The universaity is of coutse not obliged Lo deploy its
resources in the way the formula prescribes as reasanable,
but is free to do as it wishes. The anly exception to this
rule is in respect of the renewal of buildings and other
land improvements. The funds provided for these pUTPUSES
are classified as restricted in aorder to safeguard the inte-
rests of future generations. GSAPSE Repcrt-110: Op.Lit.,

pp. 61-62.



ABLE 4,

DIAGRAMMATICAL ILLUSTRATION OF THE PROCEDURE USED IN THE u A C FORMULA FOR CALCULATING SUBSIDIES FOR THE EDUCATIONAL

AND GENERAL FROGRAMMES IN THE HUMAN SCIENCES GROUP,

06¢

1 2 .3 4 5 6
Fraction Rand Value Rand per Rand per Subsidy
. - of Rele- of Cost Article Coeffi- Basis
- PRCVISION FPOR CURRENT EXPENDITURES vant Cost Units in or SH cient (K)
Units 1981
1.1 Inst/Research Personnel Cost Units per Published Article 0,020 ® 24 961 = 4 992 4 992(K3) % Published
1.2 Cost Units per Effective _ %EEECIES
Subsidy Student (SH) Provision for FTE X Remuneration of FTE H
for: . . " Personnel Relative to
Personnel peér SH Appropriate Cost
: Units SH in Humzn Sciences
"“-
1.2.1 Inst/Research ...... teeaann X e = P 0,056 X 24 961 = 1 397,816 - 600
1.2.2 Other Personnel..... I x cereaen = . 0,051 x 12 106 = 617,406 + % FTE Enrolments
1,2.3 Service Workers..... ressens X e = e 0,052 ®» 2 822 = 146,744 + % passed Credits
(See Table 3) weighted for
level,
1.2.4 Supplies, Services, Etc. S 0,043 x 10 000 = 490,000 i
. PROVISION FQR REMEWAL/REPLACEMENT COF FIXED ASSETS L~ 2.894 % Effoctive
(K.) Subsidy
Cost Units per S, for: 1 Students
A (SH)
2.1 Land Improvements other than Buildings ....cecevesanenancarsnsaresnanscsscasnns 0,021 x 732 = 15,372
2.2 BULLdiNgGS toveuemaanaaosoccaaaasatstatasctosassasesasecassatotoatnatesosnannns 0,140 % 732 = 102,480
2.3 Equipment ........ Cesseanamearaerrae e tesaamanenanana rdmerassenscecanennan 0,062 x 1 100 = 68,200
2.4 Book Volumes in the Human SCienCeS .ieve ivsescssssaressnsssssstanssnarsnnnnnnn 1,700 X 19 = 32,300
2.5 Periodical Volumes iIn the HUmMan S5CLENCES tsievsvesssossascsancansanannanasans 0,600 % 38 = 23,400 J
]
ba BROVISION PGR INITIAL COSTS OF FIXED ASSETS RESULTING FROM AN INCREASE
IN STUDENT NUMEERS (I}
Cost Units per I, for:
|
3,1 BOuloment o sevisreorsrtsanceaacaasassetsasasastoscssassasasasoanssntsnssnan 0,617 x 1 10¢ = 737,00 ’
3.2 BOOK VOLUMED weemessctsastonssssssnsrosnensnnsssenanansnmasssnnisstasnsnnssssna 34,000 X 12 = 646,00 1 793 x Increase
3.3 Paricdical VOLUMES 4..ceesasoitecassasotratstossscassntsctstsoonnnsnnnsncnasanns 12,000 b 39 = 468,00 (KS) in 8
| from
Previous
Maximum
N (FH)
OTAL PROVIZICON FCOR HUMAN SCIENCE GROUP = Kl SH + K3 AH + KS IH -t “——j———J
Source: SAPST Report-ilU:0p.Cit., Chapter 5,



TASLE 5. PROVISION OF PERSONNEL COST UNITS PER EFFECTIVE SUBSIDY STUDENT (SH) IN THE U A C FORMULA FOR THE EDUCATIONAL

AND GENERAL PROGRAMMES IN THE HUMAN SCIENCES GROUP,

Provision for FTE Personnel per SH Relative Remuneration of Personnel Fraction of Relevant Cost Units per 54
P rogramme/Subprogramme
Inst/Res. Other P. Service W.| Inst/Res. | Other P, Service W, Inst/Res. Gther P, Service W,
1 2 3 4 5 ) 7 a8 9
1.0 Instruction
1.1 Formal Instruction ¢,037 1,00 0,037
1.2 Community Instruction
T1.3 Preparatory/Remedial
Instruction
2.0 Research 0,012 1,00 0,012
3,0 Public Service
4.0 Academic Support
4,1 Library Services 0,008 0,002 0,84 1,00 0,0087 0,0C2
4,2 Museum Services 0,009 0,67 0,0c00C
4.3 Educational Media
Services C,002 0,10 0,0022
4.4 Acudemic Computing )
Support 0,001 1,10 0,0011
4,5 Ancillary Support 0,001 0,007 0,007 1,00 1,36 1,00 0,001 0,0095 0,007
4.6 Academic Administration 0,004 0,010 ¢,002 1,00 0,51 1,00 C,004 0,0051 ¢,002
4,7 Course and Curriculum
Development 0,001 0,001 1,00 1,00 0,001 0,0010
4,8 Academic Personnel -
Development 0,001 0,000 1,00 1,50 0,001 00,0000
5.0 Student Services
5.1 Student Services 0,000 1,14 0,00GC0
Administratien
5.2 3ccial and Cultural .
De\rel()pment 0,001 0‘001 0'82 1,00 010008 D‘OOl
5.3 {ounselling and Careger
Suidance 0,001 1,33 0,0013
.4 Student Health Services
L

(lontinued}
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TABLE 5. PROVISION OF PERSONNEL COST UNITS PER EFFECIIVE SUBSIDY STUDENT (Sq> IN THE ¢ A ¢ FOMULA FOR THE EDUCATIONAL AND GENERAL
PROGRAMMES IN THE HUMAN SCIENCES GROUP, (Continued),

Provision fcr FTE Personnel per SH Relative Remuneration of Personnel | Fraction of Relevant Cost Units per SH
Pregramme/Sukprogramme

Inst/Res. Other P, | Service W. ¥nst/Res. Other P, [Service W.|Inst/Res. Cther P, Service W.

1 2 3 ) 4 5 6 7 g 2

©.7  Institutional Support ’
8.1 Executive Management 0,002 1,99 0,0040
6.2 Firancial Adminis- '
tration ,003 1,54
6.3 Financial Aic
Administration 0,000 ’ ) 1,17

0,0046

0,000C0
6.4 General Administra-
tion and Logistical
Services 0,008 0,007 0,67 1,00 0,0040 0,007

5.5 Student Admissions,
Racerds and

Examinations ¢,002 : 0,68 0,0014

6.6 Administrative .
Computing Support 0,002 : 0,81 0,0016

6.7 Public Relations/
Pund Raising 0,001 1,10

6.8 5taff Social and
Cultural Develapment

0,0011

7.0 Operation and Malntenance
of Plant

7.1 Administration or the
Operation and Mainte-
nance of Physical

Plant 0,001 ' 1,18 0,0012
7.2 Building Maintenance ‘ 0,003 0,005! 1,05 1,00
7.3 Custodial Services 0,000 0,014 _ 1,05 1,00
7.4 Utilities 0,001 0,002 5 1,05 1,00

7.5 Landscaps and Grounds
Maintznance - 0,001 0,012 1,05 1

0,0032 0,005
0,0000 0,014
0,0011 0,002

*

,00. 0,0011 0,012

7.6 Non-capitalizable
Alterations and
Renovations

8.0 Bursaries

8,1 First Qualification
Bursaries

8.2 Higher Qualification
Bursaries

HOTAL (Carried Over to Table 2). j 7 0,056 0,0510 0,052

Sourca:  SEPSE Report-~110: Op, Cit,, Tables B.9% and 10.
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professionsl group, an analysis of the relative remunera-
tion per instruution/research professional in the (suh)-
programmes, in which these persons were deployed, was
conducted. It was concluded that the remuneration of
these persons in all (sub)programmes should not differ from
the average for the instruction/research professional group
gs a whole, which was set to equal the relevant cost unit.
Therefore the average remuneration factors of the FTE in-
structinn/reéearch personnel in these (sub)programmes, .
expressed as a fraction of the cost unit for this personnel
category, all egual one. This is illustrated in celumn 4
of Table 5. The final provision of insitruction/research
professionals, expressed in terms of the appropriate cost
unit,as shown in column 7 of Taeble 5, was thereafter aob-

tained by multiplying the former two magnitudes (i.e.

physical provision of personnel per effective subsidy student

and the remuneration structure).

The total of the figures, derived in this way per (sub)-
programme, (i.e. 0,056 as found in Table 5, column 7), shous
the number of instruction/research professional cost units
provided as subsidy by the formulas per additionsl effective
subsidy student. Coefficients of this nature, acburdingly,
are the proportional terms of the resource use equations
referred to above in Section 8.2.5.1. They appear again

in Teble &4, column 2. To convert these numbers into money,
ﬁhey must be multiplied by the value of the cost units, as
determined for the particular year. This is shown in
columns 3 and & of Tabhle L. Of course, to determine the
total number of cost units, provided four a particular uni-
versity, these figures must in turn be multiplied by the
university's number of effective subsidy students, as 1llus-

trated in Table 4, coclumn 6.

Research: In order td incorporste both output and input

'\
factors in the basis for subsidizing research,q’ the U A L

Vide OGSections 4.4.3 and 5.3.1%.4 ahove.
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Formula assumes that, for the Natural Science Broup,

40 per cent of the total number of personnel that would bave
been generated by an entirely input orientated procedure,
should be allocated on the basis of outputs. Furthermore,
if it is assumed that all publications are attributable

to researchers comprising this 40 per cent, average research
putput, measured in terms of articles published during 1981,
equals five articles per man. Therefore, a provision of
0,2 cost units per published article was made in the for-

1 This is shown in column 2 of Tahle 4.

mula.
1t was assumed that the same provision of cost units per
published article should be made for the Human Sciences
Group. The input based provision of instruction/research
professionals for the research programme in this Science
Group was accordingly set so that the total prevision of
personnel would not be less than it would heve heen, had

the total provision been input based.

ODther Personnel: On the hasis of the assumptions, justi-

fied in the earlier chapters of this digsertation, concern-
ing the coptimality of the universities' internal distribu-
tion of resources, the U A C Formula established a ratic
of 1:1 for 'other personnel' end instruction/research pro-
fessionals in the residential university system, The
procedure for distributing the number of personnel, derived
by applying this ratio, between the various (sub)prpgrammes
was again based upan the existing patterns. The final
distribution is illustrated for the Human Sciences in

colunn 2 of Table 5.

In contrast te the case of the instruction/research personnel
category, provision was made for salary differentials beQ

tween subprogrammes in respect of these workers. Therefore,
the average remuneration per FTE worker in the 'other perscon-

nel! cateqory for the different (sub)programmes, expressced

SAPSE Report-110: 0Op.Cit., p. 5&L.
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as fractions of the relevant cost unit, vary arcund the

value pf one, 88 shown in column 5 of Table 5. This wasg
to be expected, because clearly differences exist hetuwesen,
gay, the average remuneration of clerical workers and that

1P

of the universities' executive managers.

Service Workers: The procedure adopted in the U A C

Formula for determining subsidies under this hesding is

mutatis mutandis the same as that used for the previous

nersonnel category. However, the ratio of service workers
in subsidizable programmes to instruction/research profes-
sionals, derived from the data submitted by the universities

and used for theese purposes, was D,B:1.2)

Supplies, Services, Etc.: It was established from the

universities' submitted data that the ratio of 'supplies,
services, etc.' cost vunits to'instruction/research profes-
sionals'cost units was 0,9:1. This ratioc was used as the
basis for determining the extent of subsidization under

this heading in a way anslogous to that used for determining
the subgidization of the 'other personnel' and 'service

3)

worker'categaories.

Auxiliary Enterpriges Frogramme: Because the universities'

current expenditures for the auxiliasry programme are not

&)

considered to he subsidizable,
subsidies under this heading in the U A C Formula.

no progvision is made for

Hosplitals Programme: The U A T Formula makes the same

provision for personnel and supplies, services, eic. per
effective subsidy experiential student for the hospitals

programme as it does per effective subsidy student in the

1) In fact, Table 5 (cplumn 5) indicates that on average the
remuyneration of workers in the academic administration pro-

pramme equals 0,51 cost units, whereas the average executive
manager receives 1,99 cost units.

2) SAPSE Report-110: 0p.Cit., p. 56.
3) Loc.Cit.
4) Cf., Chapter 7 shove,
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1)

academic and general programmes.

6§.2.5.4 The Subsidization of Fixed Asset Expenditure.

Gerneral Approach: As was suggested in 5ection 5.3.1.9

abave, the U A L Formula differentiates between two major
categories of costs in respect of Fixed assets, namely,
the initiel costs of acquiring the asset and the costs of
reﬁlacing or renewing the asset as it is used up over its
effective life-span.?) With respect to the second cate-
gory two terms are used: 'replacement! refers to the ai-
tuation where the whole of the asset is considered to have
been used up, and 'renewal' to the situation where & por-
tion of the asset is retsined, as would, for example,

normally occur with buildings.

The U A C Fnrmula extends the distinction between acguiring
‘and renewing (or replacing) assets to the basis of guhsi-
dizing these expenditures, Subsidies for establishing
agsets are based in principle upon the growth of (projected
FTE) student enrolments, so as to provide new physical
capacity within the university when an influx of students

3)

is expected. Subsidies for renewing (or replacing) those

gssets already owned by the universities are based in prin-

L)

ciple on the (replacement) costs of the fixed assets
owned by a university. However, to facilitate the neces-
sary calculations, the (projected) number of effective sub-
gidy studentis is used as a surrogate for the replacement
costs of a university's fixed assets, because their initial

provision is directly coupled to student numbers.

1) Ibid., pp. 56-57,
2) Ihid., p. 58.
3) Cf. Section 5.3.1.9.

8 Vide Section 5.3.1.9 in which reservations abcut using
repldacement cost are mentioned.
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1)

In contrast to its predecessors,” the U A C Formula pro-
vides subsidies for renewing (or replacing) all fixed assets.
Because the factors of obsolescence and wear and tear, which
necessitate such subsidies, cen be foreseen, they can con-
veniently be included in the formula. With the exception

of the provision of new buildings and other land improvements,
made necessary because of increased student numbers or the
applicatig? of new formula norms, for which a separate

procedure exists, the U A C Formula also provides faor

acquiring new assets.

The prucedure used 1s analogous to that designed fﬁr the
subsidization of the universities' current expenditures.
Requirements are specified in physical terms, wheréafter
they ere converted into sums of money with the zid of cost
units. The U A € Formula, accordingly, defines cost
units for the various categories of Tixed assets identified
in the SAPSE system.

Land: Because of the extent of regional variations, the
provision of land to the universities isg not made by means

of the subsidy fnrmula.B)

Land Improvements other than Buildings: This category in-

cludes expenditures for roads, landscaping, ovtility distri-

bution sysﬁems, parking areas, etc.

The provision in the l} A C Fformula Tor renewing these
assets rests on the agsumption that ftwo thirds of each of

these assets requires renewal after a period of fifty years.

With the exception of low-cost assets, all applications by
the universities for capital funds were formerly considered
separately from the subsidy formula.

SAPSE Report-110: Nation-wide Building Space Planning
System Manuasl, Pretoria, Department of National Education,
First Edition, 1982. Cf. Section 5.3.1.9.

SAPSE Repaort-110: Op,.Cit., p. 60,

|
ki
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'Renemal could be necessitated either by detericration

through normal use, or by the need for remodelling hecause
of changed occupancy or academic requirements.q) These
aasumptiaons mean thatlg per cent (= 2 per cent nF.%) of
the cost units for establishing an asset must be provided

annually by the subsidy formula for these purposes.

Buildidgg: Provision isg made for the renewal of buildings,
housing subsidizable educational and general programmes,