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ABSTRACT

This study sets out to assess the internal efficiency of higher
education in Cameroon with particular reference to the former University
of Yaounde. To do this, educational production and cost functions ha\)e
been estimated. They try to identify the critical inputs which impinge on

the production of higher education, and to determine the relative

importance of these inputs’in influencing the academic performance of S

students. We also attempt to determine the impact of the inputs on
expenditure per student, and the optimtim size of the institution. The
_cointegration methodology using the ordinary least squares regression
technique is _épplied on time series data from 1971/72 to 1991/92. Linear
and log-linear functional forms are used to estimate our relationships.
Analyses are carried out first for the three faculties of the former
University of Yaounde dombined, and then, for each of the faculties
separately, so as not to conceal variations within the faculties. The
following results are obtained.

School environmental variables explain a greater proportion of the
variation in student performance. Government expenditure per student,
- the student-teacher ratio, the number of teaching staff, and the number of
students enrolled have a significant influence on the academic
achievement of students. The relative importance of the inputs is not the
same in the different faculties, but the number of academic staff appear to
be the most effective school input. The number of students receiving
scholarships has a negative effect on performance in all the faculties,

despite being the most important item in total university expenditure.

Vil



~Given that expenditure per student is an éggregate of many expenditure

" variables, the negative relationship with performance found in some.

faculties does not necessarily mean the ineﬁectivenevss of increased
government spending on higher education, but a poor allocation of

- -expenses on the different items whlch 'o;jmprise it - an element of
- efficiency.

The optimum size of enrolment in the faculties was found to be

11752, 7080, 8358, and 28334 in the FDSE, FLSH, FS and all the = .~

: facdlties" comi:ined,, respectively. These fell below the maximum
-enrolments recorded by the 1991/92 academic year (the end of our study

: “period), which was 15554, 8781, 9171, and 33506, respectively. This
“implied that all the faculties were experiencing diseconomies of séale. o

| There was therefore need for restricting enrolment or decentralisation of

the former University of Yaounde if efficiency was to be improved.

viii



TABLE OF CONTENTS

DEDICATION ii
ACKNOWLEDGEMENT fi
ABSTRACT vii
TABLE OF CONTENTS iX
LIST OF TABLES xiii

1 A Statement of the Research Problem 5
2 Research Objectives 9
3 Basic Research Hypotheses 10
4 The Scope of the Study 11
5 Methodology 13
5.1 Data Collection : 13
52 Data Analysis : 17
6 Plan of the Study 17

CHAPTER ONE: LITERATURE REVIEW 20

11 Introduction 20
1.2 Educational Production Functions 24
1.3 Educational Cost Functions 38

1.4 Conclusion 43a



. CHAPTERTWO:  THE EVOLUTION OF HIGHER EDUCATION IN

21
2.2
2.3
2.4 |

2.4.1

242

243

2.4.4

245

2.5

26

24.1.1

2412

' CAMEROON R 44
Introduction - 44
A Hiétorical Perspecti\)e | 44
.ThevBir"-ch of Higher Education in Cameroon 46
'Ir{stitutions' of Higher Learning in Camerqoh 48
.The Former University of Yaounde 49

' “The Faculties o | 49
The Prdfessiohél Schools | f 62
’Thé University Centres P - 68

" Higher Educational Institutions Attached to Ministerial

Departments v 72
Higher Educational Institutions with Regional or

International Status | , 75
Higher Educational I‘nsfifuti'ons in the Private Sector 77

University Education in Cameroon after the 1993

'Reforms | ' 80

Conclusion O : 86



- CHAPTER THREE: SPECIFICATION AND ESTIMATION PROCEDURES

3.1

3.1.1
3.1.2
3.1.3

3.14

3.1.4.1
3.1.4.2
3.2
3.2.1
3.2.2

3.2.3

3.3
3.3.1

3.3.2

OF THE EDUCATIONAL PRODUCTION AND

COST FUNCTIONS 89
The Educational Production Function 89
Introduction ‘ ' 89
The Neo-classical Proc;]uction Function 90

Limitations of the Educational Production Function 94
The Production Function for Higher Education in
Cameroon , 96

The Statistical Model and Definition of Variables 98

Description of Variables . 100
The Educational Cost Function 108
Introduction . 108
Thé Neo-classical Cost Function 108

The Cost Function for Higher Education in

Cameroon 111 .
Methods of Estimation 113

Introduction 113
Potential Statistical Problems and Proposed

Solutions ' 114

WX



3.3.3 The Relative Importance of Educational Inputs 121

3.34 The Functional Forms Estimated 123
3.4 Conclusion . 127
CHAPTER FOUR: ESTIMATION AND RESULTS _128 ‘
4.1 Introduction 128
4.2 Unit Roots Test 129
4.3 Regression Results 133
4.3.1 The Educational Production Function 133
4.3.1.1 The Behaviour of the Inputs 136
4.3.1.2 The Relative Effectiveness of Educational Inputs 154
4.3.2 The Educational Cost Function 156
43.2.1 ‘The Behaviour of the Independent Variables 158
43.2.2 The Optimum School Size 169
4.4 Conclusion , 175

ummary of Findings

2 Policy Suggestions 187
APPENDIX A: MATRICES OF SIMPLE CORRELATION |
COEFFICIENTS 193
APPENDIX B: MATRICES OF SIMPLE CORRELATION

COEFFICIENTS (VARIABLES IN LOGARITHMS) 195
BIBLIOGRAPHY 198

Xii



Table
2.1
2.2
2.3
2.4
2.5
2.6

2.7

2.8

2.9

4.1

‘4’;2

4.6

Variance-inflation Factors for the Education

LIST OF TABLES

Title Page
Enroiment for selected years in the Faculties | 51
The Academic Staff for selected years 52
Student-Teacher Ratio for selected years 53
The Number of 'Licences' awarded for selected years 55
Budgets for the Faculties for selected years 57
Academié Staff Salary for selected years 58

The Number of students awarded scholarships for selected
years 59
Expenditure per student for selected years 61
Student-Teacher Ratios for selected years in the

Professional Schools | 66
The Dickey-Fuller test for unit roots _ 130

The Dickey-Fuller test for unit roots (variables in

Clogaritme) L m

Production Functions 153
Variance-Inflation Factors for the Educational

Production Function (variables in logarithms) 154

"Xiii



4.7 Standardised (Beta) coefficients for the Educational

Production Function 195
4.8 The Rélative Effectiveness of the Educational Inputs 156
4.9 Expenditure per Student Functions 157
4.10 Expenditdre per Student Functions (variables in logarithms)
158
4.11 Variance-Inflation Factors for the Expenditure per
Student Functions 168
4.12 Variance-Inflation Factors for the Expenditure per
Student Functions (variables in logarithms) 168
4.13 The Effect of Marginal Changes in Enrolment on
Expenditure per Student 173
A1 Simple Correlat_ion Coefficients for the FDSE 193
A2 Simple Correlation Coefficients for the FLSH 193
A3 Simple Correlation Coefficients for the FS ' 194
Ad Simplé Correlation Coefficients for all Faculties combined 194
B1 Simple Correlation Coefficients for the FDSE
(variables in logarithms) 195
BZ Simple Correlaﬁon Coefficients for the FLSH
(variables in logarithms) 195
B3 Simple Correlation Coefficients for the FS
(variables in logarithms) | 196
B4 Simple Correlation Coefficients for all Faculties
Combined (variables in logarithms) 196

Xiv’






Education is not only a basic human right, bﬁt also an essential
companent of social and economic development. The recognition of the
role of educational investment in promoting economic growth actually
dates back to the time of Adam Smith and the early classical economists,
who emphasised the importance of investing in human skills
(Psacharopoulos and Woodhali, 1995). Notwithstanding, they never
advocated the idea that investment in education or human capital
ilnvestment could be used to stimulate national economic growth.
Economic growth during this time was attributed only to investment in
physical capital. Economic theory related growth to capital and labour,
~ assessed in quantitative terms.

After the second world war, economists became more interested
in educational issues and elaborate investigations were carried out to
examine the role of human skills in promoting rapid economic growth.
These investigations clearly demonstrated the important role of humaﬁ
capital in accelerating economic growth. This influenced governments,
planners, educators and international donor agencies to become
interested in educational projects as a means of economic growth.
For example, the first World Bank project on education was initiated

in 1962 despite the



fact that it had been providing financial and 'technical assistance
for development since its -establishment in 1944. Lockheed and
Verspoor (1991,P.1) acknowledge that "education is a cornerstone
of social and economic development ... it improves the productive
capacity of society and their political, economic and scientific
institutions."

After the 1960s, development policies in most countries -
-‘both developed and developing, reflected. this recognition that
human capital (in the same way as physical capital), was a
productive investment. A significant proportion of national budgets
were allocated for education and training. This was more so for
most Sub-Saharan African countries just gaining independence.

In Cameroon for example, the educational budget
increased from 6,010 to 50,540 million CFA francs between the
fiscal years 1972/73 and 1983/84. On the average’, about 10
percent of the national budget has been absorbed eaéh year‘ by
the educational sector. These figures-are underestimated since the
| former University Centres had autonomous budgets, and some
professional schools which fell directly under particular ministries
had their bddgets attached to those of these\ ministries. During this
very period, school enrolment A(from primafy tb tertiary level)
increased from 1,044,285 to 1,797,940 pupils and students
(UNESCO, 1985). This‘ represented an increase of about 72
percent over eleven years.

As regards the highér educational sub-sector, a lot of

importance was accorded it after independence. Universities were



expected to produce the skilled human resources necessary to
" manage the “newly indepéhdeht countries, to generate

development—relevant research, and to prowde community service.

They had as predominant objective to train skilled leaders,

managers, scientists and professionals in numbers sufficient to
replace colonial masters to guide national development (Saint
1992). They were therefore viewed as key instrumenfs of national
development. In the words of an eldérly African statesman -
Julius Nye'r:ere" (cited by Todaro 1977, p. 264), "the role of a
University in a developing nation ié'to contribute, to give ideas,
man power, and services for the fuﬁherance of human equality,
~ human dignity and human development.” |
If 'we exémine Cameroon goVefnment expenditure on
education for 1983 we réalise that 41 percent was spent on
primary education, 35 percent on secondary education and only 24
percent on tertiary education; lyri‘leanwhile, if we examiné in more
 details the amount spent by government per pupil and student, we
discover that the unit cost of higher education by far exceeds that
of primary and ‘'secondary education. The cost of educating a
' ~ tertiary-level student is about sixty-eight times that of educating a
primary school pupil'. Relatively therefore, | the government
sacrifices a lqt"in delivering higher ‘education ‘services in

Cameroon.

! The data here is compiled from the World bank

(1988; p.140-3). Tables Al6 to AlS.
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A

1 ‘ A STAfEMENT OF THE RESEARCH PROBLE’M_'

+ Despite the enormous sacrifices made by the government
of Cameroon in providing higher education and the colossal sums
given as direct SChoIarShips to students, the former University of

Yaounde had been characterised by high rates of repetition and

drop-out. In some faculties , less than 40 percent of students

enrolled gained promotion into an upper class at the end of the
academic year. Affa'a and Des Lierress (1991, p.43) report failure
rates of 85 percent among the freshmen of the Faculty of Science
of the former Univevrsity of Yaounde. Saint (1992, p.92) equally
reports thét "to complete a three-year undgrgraduate’ blrogramme,'
Cameroonian students require an average of 7.7 years in the arts,
8.9 years in law and economics, and 18.2 years in the sciences."
These high repetition and drop-out rates implied a
~ substantial waste of material and human resources to the state -
the principal provider of funds for higher education in Cémeeroon,
the University institution, and the student himself_. Répetition
involves an element of waste since repeaters stay in school longer
than the normal duration 6f the cycle, thus increasing cost per
', graduate and leading tb more crowded classrooms. Drop-out is
also consic;ered Wastefui because ihVesfrhénté have beenv.made on

students who. fail to attain the gréduate class? which is considered

? Some researchers like Eicher (1984,p.115) argue

that drop-out is not a total wastage because the
dropping out student has at least acquired some
human capital. But in Cameroon, a university drop-
out retains his pre-university status in the labour
market.



an internal objective of the school. UNESCO (1985) in a study of
the population of students awarded first degrees in July and
September 1984 in the former University of Yaounde, concluded
that because of repetition and dropout, a degree holder costed 39
percent more than normai - thth is if the study duration of three
years was respected. The World .Bank (1988, p.143) gives the
recurrent cost per student-year in Cameroon in 1983 as 3345
United States dollars. This is approximately the amount wasted per'
student-year repeated olr by a drop-out after a year in school. Cost
per graduate becomes extremely high for those who svucceed to
complete.

The government of Cameroon in.a communiqué published
by the N:‘a"tion_al daily - Cameroon Tribune (19‘93,N°5305)3
acknowledged the numerous preblems faced by the Uhiversity of
Yaounde. The consequence of which were :"high rate of failere
and insufficient internal returns" (p.1). |

This rather poor performance led some people to question
the efficiency with which resources were allocated in the
production of higher learning in the facultiee of the University of
Yaounde. This became rﬁore relevant given the fact that budgetary

allocations for the education sector , and for higher education in
particular‘we“re declining in the face of the economic crisis hitting
the country. As a consequence, the possibility of finaneing projects

(educational projects inclusive) greatly declined. This meant that a

3The French language edition of Cameroon Tribune.



host of economic and social activities of the .government ‘had now
to compete for the limited public financial resodrces. Education
had to compéte keenly with poverty alleviation, health and
agricultural ‘programmes among others. The decision maker
therefore has as a major concerh, the setting up of new priorities
for the allocation of these scarce resources .

It now becomes evident that higher education has to do
with reduced state funding. Fbr example, »the b‘udget of the former
U.niversity of‘Yao‘l;lnde- stood at 1497_7 million CFA francs' in
1989/90, down from 16455 milliqn CFA francs in the 1985/86
academic year. This represented a fall of more than 9 percent
within nine years. During the very period enrolment increased by
79.73 percent, that is from 15258 in 1985/86 to 27423 in 1989/90.
This has: led us to reiterate the question of how efficiently
resources have been allocated in the production of higher
education in Cameroon since the creation of the Uhiversity of
Yaounde. Carnoy (1967, p.361) shares this when he writes that,
"the problem in developing countries is that investment in
education is not put within the 'context of allocating scarcé
| resources optimally, fhey tend to superimpose e’ducationél
investment decisions somewhat haphazardly on general
development goals.”

If this has been the case with higher education in
Cameroon, then the high repetition .and drop-out rates can be
attributed to the poor allocation of school resources. This might not

be surprising given that no study in Cameroon has ever addressed
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in a systematic manner the crucial questions as to how higher
education is produced; what the strategic inputs in the production
process are; how relatively effective they' are; and how production
has been in terms of output and cost.

All this prevailed, despite the fact that more than a quarter
of the edﬁcation budget has been made available to higher

education in the last ten years. For example, nobody really knows

the effect of scholarships on the academic performance of

students. But their non-payment has often caused a lot of rioting
and destruction in many universities in West and Central Africa:
Cameroon, Gabon, Céte d'Ivoire; Benin, Niger, Senegal and many
- others.

This means that rational higher education policy could
seriously be impeded in the absence of some vital set of
knowledge concerning the issues raised above. A study of this
nature seems urgent now, especially in the face of. economic
recession which has greatly reduced the financial resources of the
" state. In the ‘edl..lcation sector, higher education has to compete
especially with primary. education which has been proven by many
studies to have, both a higher private and social rate of return tﬁan
tertiary education as shown by Pséchéropoulos and Woodhall

(1985} in a review of such studies.



-2, RESEARCH OBJECTIVES
| Our main éim in this study is to attempt an examination of
the internal efficiency of higher education in Camerdon, énd more
specifically in the former Uhiversity of Yaounde. We will be guided
through this -processAby fhe following specific objectives:
a) ldentify the critical inputs (those subject to policy control) which
influence sthdents',academic performance. This.will‘be, done by
specifying and estimating educational productibn functions- in
which a series of inputs applicable to higher education in
Cameroon will be matchv'ed against specified outputs.
'b) Determi‘he t‘he‘ relative impértance of these inputs in'affecting
student performancé. This will be done‘ by calculating the beta
coefficients of the regression parameters. In a system operating
within financial constraints, priority need be established among the
various inputs intervening in the educational production brocess.

c) Examine the impact the various school inputs had on

‘ _ expenditure per student in the university by estimating average

~ cost functions. Th'is will help indicate areas in which coét-savings
~ can be realised Without affecting the quality of education.

d) Examine the 'existenqé of economies or diseconomies of scale
~in univer#ity -operation. This will enable us detefhjiné the shépe of
the average cost curve of univefsity education in Cameroon from.
which a possible optimal size of university operation can be

determined.



e) We also hope through this study to put at the disposal of policy
makers an analytical and empirical base for policy formulation in

the higher education sub-sector.

'3~ BASIC RESEARCH HYPOTHESES _

| “The research | objectives of.. examining the internal
efficiency of educational production have generated the following
hypotheses’té be tested: | | |
a) School environmental resources (policy bontrollable inputs)
account for a greater variation of students' academic performance.
This is because the influence df socio-economic status declines as
we move up the academic ladder (Simmons and Alexander, 1978; -
p.348), and especially at the tertiary level in Cameroon where the
economic background was not important before the suppression of
scholarships. ”
b) The péyment of scholarships' to~ students has little ér no effect
on acaderhic performance despite widespread scholarship-related
' criéis. | |
c) The inputs WHich account for a greater proportion of the
variation in per student expenditure do not significantiy influence
s:tudent performance (output). This. is a typical éituation of
‘nﬂisallocation' of resources which we assume prevailed in the
former University of Yaounde.
d) The average cost curve of thigher éducational operations in

~ Cameroon obeys standard neo-classical theoretical constructs of

10



being U-shaped. From the above, if the average cost cuNe is U-
shaped, it follows that economies of scale were folloWed by

diseconomies of scale as the level of operaticns increased.

THE SCOPE OF THE STUDY

Before January 1993, the University of Yaounde was made
ub of three Faculties and five ‘Specialised schools (or 'Grandes
- Ecoles'). More will be discussed on these Specialised Schools in
Chapter Three, which deals with the ~develo'pment of higher
education ih Cameroon.

This study, meaﬁt-to investigaté the efficiency of resource
commitment in higher‘ education in Cameroon, will focus mainly on
the three Faculties of the former Uhiversity of Yaounde. It is in
these Faculties that the main problém and the motivation of this
study: high rates of repetition and drop;out was very pronounced.
These were really negligible in the other establishmenté of the of
the former University of Yaounde. Also, the faculties had
uniformized procedures in terms of admission and graduation,
whereas in the professional schools, admission standards were 'not
~ the same and the durétion of studies varjéd. While it was six years
in CUSS, it-was three ‘years in the other schdols. This makes
uniform analysis difficult. The faéulties were: The Faculty of Law
and Economics (F.D.S.E.), the Faculty of Letters and Social
Sciences (F.L.S.H.), and The Faculty of Science (F.8.). This was

their denomination before the January 1993 University Reforms.

11



These Faculttes made up more than 75 percent (even 85 percent
in some years) of higher education enrolment in Cameroon. 't'heir
proportior.\i‘of enfol'ment can permit us to- make 'inference about all
of highe-r_;teducatiOn without much risk of errors. We will.treat all
: ,: theee' facutties' ae~a singl'e entity‘ and' then‘further exantine the
productlon process in each faculty separately ThlS will enable us

-~ -discern thelr pecuharltles WhICh could be shadowed by the. global

or aggregate treatment. The aggregate data shows average values
which tend to »conceal variation within the faculties.

The 1993 Untversity reforms "profoundly reshaped the
higher education institution in Cameroon, thereby transforming the
production ‘process. From a previously single_university,-six new

g ones were created Because of these changes we have decided to

S5 limit our analy3|s to the pre-reform perlod since the time series

data for the po_st.-reform period is not long enough to permit the

use of ‘-mullti_plef:regressicn procedure- adopted for ‘this s_ttidy. The

L “after -the fcrmer University oijaou'nde‘ staﬁed operations to
1991/92 --'.markiné the ‘end of acaderrtic yeat' just 'before the
* implementation of the reforms of January 19983. Unforturtately, we
" have been able_to obtain data related to financial transactions only

from 1971/72 academic year. Our regression analysis therefore

covers only the-period from 1971/72 to 1991/92 academic years.

12
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o g5 ' \ METHODOLOGY

514 DA TA COLLECTION

" Data for this study came - prlnCIpally from secondary

- sources. This was data kept by the umversnty authontles over the

years in the course of their admlnlstratlve functions. Some
| vanables had data as far back as from the creation of the
. unlver3|ty in 1961/62 while others (especlally those related. to
‘, finance) had mformatlon onIy as: from the 1971/72 academlo year. |
: Th|s has reduced our sample size conS|derany
Data on student enrolment and the number of graduates
has been obtalned from the reglstrars offlce in each of the
8 faculties and from the Statlstlcs Office of the UnlverSIty of Yaounde
. The Office of ‘Sltatistics and the Academic Personnel Office
B provided us Wlth data on the number of teaching staff. Data on the
.number of students who benefited from scholarshlp were coliected
N form the Welfare Department while those on academlc staﬁ salary
were sort trOm'-facuIty budgets prOVivded by the financial{ service.

attached to the Umversﬂy of Yaounde l From the Umversnty -

.lerary, we collected data on the - number of textbooks avallable
each year. ThlS excluded Journals and other perlodrcals because
no effective record was kept of them over the years. It was
therefore imbossible to include them in a time-series study like this
one. This was the very case with books in departmental libraries.

' Therefore,. only the number of textbooks in the Central Library

have been used as a variable in all the Faculties, and -the
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University as a whole. The fact that the library staff reported a high
rate of book theft and damage, implies that the figures reported
exceed the number of books which:were. actually in the central

library. .T.he Computer Ce.ntre' and the Annual Reports of the.

-y - ,diﬁ‘erent Faculties equally provided us -with 'édditional information -

on the variables. .

To compute -total puinC'expen'ditufe on the féculties, and
hence expenditure‘ per student, we obita:ined the folIoWing data
from the budget service of the Finéncial Department of the
University of Yaounde | for éach faculty:

- Personnel expenses:. this included the salaries of both the:

 academic and the non-academic staff:

- —>Working expenses. departmental expenses (like book

ac':quisi‘tid-n,v: running of the laboratory, other instruction-related
material,. fieldi'studies, seminars and research missions), and
' édministraﬁve expenses (like the acquisition of furﬁiture and
equipment, vehicle maintenance, organisation of examinations,
receptions and ceremonies).

Total public expenditure was not only limited to the
amount allocated to each faculty as its budget, but also include
| expenses;df,the central services or those jointly carried out for all

- the estébliéﬁméﬁts of the formerv Univeréity of Yaounde (that is the -
three faculties and the five professional schools). We thus

collected the following data related to the whole university.

K
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—>Charges and obligations fixed by the law such as social
contributions, insurance against accidents and property_(library, |
laboratorie‘s.' kitchen and others), and'fees, for . adhesion to
mternational unlver3|ty assocrat|ons

- Personnel salanes and working expenses of the rectorate the
: ~-centra‘I‘orthe welfare department and the computer centre This
included: expenses‘on medical serwces, transportatlon, »feeding,

lodging, » Ilghtlng,_ water 'telephone ‘general repa|rs book

‘ acqwsrtlon furniture and materlals entertalnment and ceremonles

S - Expenses on scholarshlp to student and

- Research -alIowances to the academic staff.

Since the study focuses only on the three faculties of the

5  former University of Yaounde, we had to share all these general

expenses f..a:mong the various establishments which made up the

| university. O'ur problem was then to find an appropriate allocation

‘A Acoefﬂment or ratlo The World Bank (1986 p. 71) recommends that

each overhead item should be Iooked at mdrwduaily to determrne
: the approprlate base for allocation |

The budget for scientific research was used to finance staff

research proiects, pubhcations, and a fixed amount was also given
to all members of the academic staff at the end of the academic
year as a research‘ premium. This fixed. premium varied with the
FE academic ,rank of each staff. To aI'Iocat'e.' this_research budget

o among all lthe establishments of the‘former University of Yaounde, -

we have used as ratio the proportion of academic staff in each
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establishment This'is b'ecause the budget benefited the teachers
d|rectly The ratio we have used mlght not be very appropriate
given that part of this budget was awarded as a functlon of
S research proiects and publicatlons of staff members The amount

: received by teachers in each faculty was therefore not only a. ’

“ " function of their numbers. Dealing wrth a time ‘series study like this
one, it was not possible to obtain information on publications or

research projects financed from the research budget over the

study period. We th‘erefore hope the coefficient we. have used is
. - the best alternative despite its shortcomings.
The respective shares of the scholarship budget to the
various establishments were not available for all the years. From
. data for the available years, vl/e realised that the three faculties
L received anvaverage of 75.16 percent of the scholarship budgeted

i for the whole university. On the average, the F DSE. received

ﬁ-:_f._39.92 percent, the F.L.S.H. had 15.17 percerit; and the» F.S. took

5. 20,07 percent.” We therefore used these p’ercentages:as our
allocation 'coefficients for the rest of the years with no data. |

Wev used the proportion of students in each establishment

.as the allocatiOn coefficient for the remaining general expenses:

library, welfare departme'nt and central services. Here we assumed

. that the" amount for each establlshment was proportional to the

. number of students enrolled smce most of these serwces

b benefited studentS d|rectly. ,




52 DATA ANALYSIS
Thié is discussed in details' in Chapter Three, where we
treat it together \ivith the model spegificatioh. Suffice it to-say here
that the method of data analysis is both qualitative and

quantitative.

6 PLAN OF THE STUDY
‘The rest of the work is orgénised in two parts. Part One
serves as background io the study and comprises Chépters One
and Two. Chapter one ié devoted to a review of human capital
iiterature, specifically in the area of educational production and cost
functions. Here we Jook at the methodological approach and the
resuité obtained by previpus empirical studies. Qhaptei Two on its
- part presents the higher education institution in Cameroon from the
~ creation of the Cameroon National School-of Administration in 1959
tb' the present day.'»“lt traces the iiiétoricél backg‘round_. bf higher
education,: its déveiopment to thé University of Yaounde and its
present structure resulting from the 1993 University reforms.
| Part Two which ideais with the theoretical and empirical
aspects of the work is equally divided into two ci'iapters. The
specification, the estimation procedures, esfimatiqn problems and
probable solutions of estimating the educational produétion and cost

models are subject matters of Chapter Three. Chapter Four deals .



with the estimation of the pfoduction and cost models specified in
Chapter Three. Here we attempt to identify and classify those
variables that intervene in the production of higher education in
Cameroon. The general conclusion is devoted to a summary of our

findings and the policy suggestions emanating from the study.

ftra






To establish the base for this thesis, we make a review of the major
works that have been undertaken in the domain of the production and cost of -
human capital. This is the subject of Chapter One. Chapter Two on its part
traces the evolution of the higher education institution in Cameroon from its
inception in 1959 to the 1993 University Reforms and the growth of private
higher education. These two chapters, forming Part One of this work actually

lay the background for our theoretical and empirical analysis in Part Two.
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CHAPTER ONE

LITERATURE REVIEW

1.1 INTRODUCTION

The study of the efficiency of educational investment falls within

“ fhe framework of human capital theory whose origin can be traced to the

‘early development of political economy. The role of investment in human
| capital in promoting economic growth ac_tually'dates back to the time of
©. Adam Smith énd -the early classical economists, whd emphasised'the
importancé of investing in human skills. (Psacharopoulos and Woodhall,
- 1985). Human capital theory recognises education and training as
investment in the same way it considers physical capital. |
Human capital has' three of the important characteristics of
physical capital (Wonnacot and Wonnacot, 1986, p.2_8): Firstly, it
' increases tl;e productive capacity of the economy, since a trained worker
}can produce more than an untrained one; sécondly, it requires a

willingness to wait during the schooling period when no goods or services

o are produced; and lastly, there are costs associated with the development

v ;(and formation of human capital.

" The above points are corroborated by Ricardo when he attributes
the differences in workers' productivity and rewards to the level of
acquired natural capacities. The acquired capacities result from more

education. Education therefore becomes a means
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byv whicH skills a‘ndlabilities which raise prpductiyity arepréduced.
These skills must accordingly be rewarded (Tafah, 1989).

Despite this recégnition, growth policy was still focused on
physical capitél accunﬁUIation prior fo the Second World’ War. After
the war, Ja'pan and Gérmany recorded high growth rate’s despitel
the extensive destruotiqn of their physical plant during the war.
Economists then started rethinking the source of economic growth,
since the rapid growth of these countries could not be attributed
- solely to the traditional factors of production: physical capital and
labour. It was only then that they got invqlved in empirical works to
establish the relationship between education and economic

growth.

In the early 1960s; Shultz (1961) and Denison (1962)
demonstrated that education contributed directly to the growth of
national income by improving the skills and the productive capacity
of the labour forcé. Denison used the growth accounting'approach,
based on the concept of the aggregate production function which
links output (Y) to the inpuf of physidal capital (k) and labour (L).
He assumed a Iinear‘Iy hémogeneous function: Y = (K, L). Denison
argued that if economic growth is 'que entirely to increases in
N physical capital and labour, then it should be possible to
-disaggrelga‘te the rété of growth of oi.itput into its capital and labour
components. His' attempt to explain the United State‘sj'veconOfnicg
growth between 1910 and 1960 in terms of increase in labour and

physical capital immediately established, that there was a large
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residual that co'ulc_i not be explained in this way. An attempt was
theh made to discover how much of this residual was related to the
effect of education on _the quality of the labour force. Denison
~ concluded that between 1930 and 1960, 23 percent of the rate of
'growth of output was due to the increased education of.the labour
force. Schultz on vhi.s part measured the contribution of education
to economic growth in terms of the rate of return to human capital,
which he corﬁpared-With the rate of réturn‘ to physical capital. He
| concluded (as did Denisbn) that‘a substantial proportion of the rate
of growth of output in the United States was due to ,invastment in
education. Empiri_cal works in de\'/eloping co_Lmties (Ghaﬁa, Kenya,
Nigeria, Malaysia, and the Repub’lic of Korea), where the_ internal
rate of return on human capital was compared with that of physical
capital came out with' the same conclusion as regards the
importance of education in econamic growth' |
This conclusion led to an expansion of invastment in
human capital esp_ecially in dévaloping countries with an» aim of

increasing the - pace’ of economié development. ‘Consequently,

" huge am‘ounts of resources have been committed to education and
training-.' This has prompted researchers to investigate the

Sm N

efficiency with -which these investments have
been carried out, this notwithstanding their effect on economic
growth. The efficiency of educational investment is examined from

- two perspectives: internal and external efficiency.

! These empirical works are discussed by Psacharopoulos

and Woodhall, 1985; and Haddad et al., 1990.

22



- The external efficiency-of an_éducational system is judged
by'how weii"sciioois prepare ‘pupiis and.'students for iheir roles in
society, as in'dicéted by the employment brospects and earnings of
students. "Such measurés depend on external criteria rather than
results‘entireiy withih the school" as noted by Psacharopoulos and
Woodhall (1985, p.205).

On the contrary, internal efficiency (our objective in this
study) is concerned with the relationship between inputs and
output within the educationai system or within individual
institutions. ‘Outiaui in this case is measured in relation to internal
) institutiorial goals rather than the widér objectives of society. Some
other researchers (Cohn, 1968; P‘sachéropouios,i 1970; The World
Bank, 1986; Tafah, ) 19.89; and.- many more), examine internal
. efficiency from the cost angle. In this approach, they look at the
major cost deteiminants of educational investment and the
efficiency of expanding the system (especially in some cieveioping
countries where universal basic education is Stili negligible).

In the sections that follow, we will survey the empirical

- works which have been carried out in this domain, First, we will

review studies which examine efficiency . by - establishing a
relationship between educational inputs and output (educational
production functions) and secondly those which Ibok_ at efficiency

from the cost angle (educational cost fUnctiohs).
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2.2 - EDUCATIONAL PRODUCTION FUNCTIONS
The general form for this function has been specified by
researchers in the field (Bowles, 1970; Summers and Wolfe, 1977;
Simmons and Alexander, 1978; and Hanushek, 1979) as:
A= f(F, P, S, I)»,
Where - A - denotes academic achievement;

F - 'represents family influences;r

P - stands for peer influerjcies";" "

S ; refers to school envirbhmenfal inpdts; a"nd

| - for innate or iniﬁal abiiitieé.
There is hardiy any quarrelling with this specification.
Disagreement comes in when details about the definition and the
measurement of variables and the form df the functional
relationship are introduéed. Simmons and Alexander ('1978, Pp.
- 142-3) note that "there is nb established theory of learning to serve

as. a'guide to either th e correct form of the‘educational'production

: . function or fa.prior)' limits on its coefficients." And Hanushek (1979,

p. 372) adds that "educational prOdQction‘ functions have been
estimated in a variéty Jof' forms, althddgh rripst frequently variants
of linear and quadratic models." |

Linear models are estimated are estimatéd under ;nhe
assumption that the various input are independent from each other
and that their marginal products are constant. .But for lack of a

sound theorstical backing for this assumption, Hanushek (1979)

24



6pts for the estimatioh of logarithmic in addition to the linear
models.. -Logarithmic models presuppose declining m'arginall
products and also highlight'the more or less joint na.ttire‘of inputs
into the educational production process (Umo 1980, p. 26).

Researchers have often experimented with various

varianfs of both models to obtain those which satisfy econometric
requirements. This has. been the case of Cohn (1968), Umé
(1980), Tafah (1989), and Tafah et al.(1990).
An"aspect 6f thé educational producﬁon function in which opinions
differ among researchers is the measurement of educational
butput. Tq start With, The Worid Bank (cifed by Psacharopoulos
'\ and W00d'l4ia||.'19'85; p. 207) makes'-a distinction between the"
" output and the outcome of the educational system. Educational
output, understood to mean student achievement (knowledge,
skills, behaviour and attitudes) is measured by test scores or
“examination results. Output is used when measuring tHe internal
efficiency of an educational system.

On the other hand, veducational outcome is considered to
be the external effects of educational output. That is the ability of
students to be socially and economically productive. Outcome is
- used when we are assessing the extefnal éfficiency of the system.
This does not concern us in this particular work; -

As far as the measurement of educational output is
concerned, many variableé have been used. Some of which

include attendance rates, drop-out and continuation rates,
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certification, cognitive scores and scores on standardised tests,
research and non-cognitive .tests designed to measure students'
attitudes. This multitude of variables portray the difficulties
involved in measuring educatiohal output. None of these variables,
can on its.own really englobe>all the aspects of educational
| production. As Bowen (19?7, p. 22) puts it, "The outcomes® are’
numerous, complexly interrelated, often subtle, sometimes
unintended, unstable over time, difficult to substantiate, sometimes
negative, énd judged differently by different observérs."“

This actually demonstrates the fact that there is no
unanimity on any measure of the output of the educational systém.
Some researchers have attempted the use of more than one output
measure in their studies (Perl 1973, and Brown and Saks 1975).
Brown and Saks used the rhean and the standard deviation of test
scores as output measurés in their study. They argued that the aim
of the school éuthorities is to obtain the highest meaﬁ and the
. lowest variance possible, thus these were the most appropriate of
educatioﬁal output. But these are far from being the objectives of
students (or théir parents) who are iﬁterested in their individual
scores and not the mean or standérd deviation of scores.

The main problem hindering the_frequent use of more than
one output to measure educational achievement is the
intercorrelation which exist among such variables. Perl (1973,

p.159) explains that measuring the relationship between the inputs

*Bowen uses outcome and output synonymously.
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and each output variable wﬂl be rédundani if the intercorrelation is
high. For this reason, many researchers have opted for a single
variable to measure ed_ucational output, this notwithstanding its
shortcomings (Cohn 1968, Summers and Wolfe 1977, Umo 1980,
and Tafah 1989). The sihgle, most used educational output
measure as noted by Hanushek (1979, p 355) is‘standa'rdised test
scores, but most of such studies have been carried‘out at the
primary and secondary school levels.

At the tertiary fevel of education (our concern in this

study), output is much more varied and interrelated to be
| measured by standardised test scores. Kerr (1979, p.991)'
expresses séepticism és he states that "postsecondary education
has so much diverse patterns of study that Cormpetence tests are
much more difficult to design and administer than at lower levels
where the subject matter is much more uniform." This argument is
corroborated by Hanushek (1986, p. 1155), as he pointé out that,
"how effective test scores are in measuring the contribution of
schooling to Subsequent performance probably varies at different
points of the schoolihg process. In postsecqndary education, few
| _people béliéVe that test scores actually measure output."

Some 'researc':hersv in devéloping countries who have not}
been agglgtb&%dised test scores.(p'e‘rhaps} because they are
costly to design and administer) have preferred tb use examination
results to measure student performance. Tafah (1989) uses the

official results of the First School Leaving Certificate and the
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General Certificate of Education to measure the output of primary
and secondary education in Cameroon respectively. In measuring
the output of the educational production process in Nigerian
universities, Umo (1980)- used the number of degrees awarded or
what he cal»ls' "the stock of terminal capital” (p. 26).

Educational production functions are also characterised by
a lot of differencee as regards the input variables used in th'e
analysis. The general form of the functien specified above
regroups educational inputs into four broad categories: school
environmental inputs (S), family background characteristics (F),
peer group influences (p), and innate or initial abilities (1). There is
little agreement as regards which elements of the major input
components to be included in the production function. While
researchers like Summers and Wolfe (1977) used elements of all
the four broad inputs in their studies, Bowles (1970) used three (F,
S, and I), Lockheed end LLongford (1989) used two (F and S), Cohn
(1968) focused only on (S), while Mufnane et al. (1981) enalysed}
only home environmental resources (Ié).

Among these input components, that representing school
environmental resources (S) is very important because it regroups
variables controlled by educational policy makers like teacher and
school characteristics. fuch attention has been given this variable
in past studiegf\g'fai&usceptibility of being altered within a given
time by the school authorities to improve the pfoduction efficiency

of the educational system. This is not the case with the other input
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components. Only very studies like that of Murnane /@ 981) do not
include school environmental inputs in their analysis. Their study
was aimed solely at examining the different socio-economic factors
influencing ecademic achievement. ‘

Concerning school environmental inputs, many .variables
have been used to describe them by different researchers.
Heyneman and Loxiey (1983) listed more than a hundred variables
generated by the ‘International Association for the Evaluation of
Educational AchieVement (I E A) in eighteen countries for
assessing the educational production process. Others like Umo
(1980) used only three variables in their study. Though |
researchers are not agreed on a particular set of school inputs
which influence academic performance, a group of variables
appear repeatedly in most of these studies. These include: teacher
characteristics like experience, qualification, salary, verbal ability,
sex and motivation, and school facilities like number ‘of books,
availability and use of library, enrolment, expenditure per student,
curriculum content, building and laboratory faciliti.es (Bowles 1970,
. Perl 1973, Simmons and Alexander 1978, Heyneman and Loxley
1983, Fuller 1986, Hanushek 1986, Lockheed and Longford 1989, -
and Tafah et al. 1990). | |

Hanushek (1979, p.363) concludes this problem of input
specification by acknowledging that "there is little conceptual

clarity, and the choice of inputs seems, sometimes explicitly, to be
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guided more by data availability rather than any notion of
conceptual desirability." |

Th_ie lack of unanimity or -clarity in input and outpuf
; measurement is also reflected by the controversial and apparently .
contrad»ictve'rAy results of ‘various --er_n'piricalv studies.. The mosf
controversial of these works was the study mandated by the Civil
Rights Act of 1964 in the United States of Americe under the title:

"Equality of Educational Opportunities."

The results of this study,
published in 1966 and commonly called the "Coleman Report™set
the tone for subsequent investigations and have remained the
most quoted and debated in the literature of educational
- production (Bowles and Levin, 1968a; and 1968b; Perl, 1973;
Hanushek, ﬂ979; and 1986; Lockheed and LOanord, 1989).

The startling thing about the Coleman study was, firstly,
the survey information covering over half a million students and
more than 3000 schools. Secondly, it was this study wh'ieh directed
attention to the importance of the relationship between school
inputs and student achievement. It also integrated for the first time,
terms such as statistical significance, analysis of variance,

production  efficiency, multicollinearity, residual variation,

estimation bias, and simultaneous equations (Hanushek 1979,

 p.352).

The principal conclusion of the Coleman Report, the most

debatable in the literature, and that which interest us in this study

®Cited by Hanushek (1979, p.352) ,
‘Because the study team was led by James S. Coleman.

30



is cited by Perl (1973, p.157): "The components of school
expenditure have little, if any, impact on student perforrnance.
Consequently, investments in reduced class size, improved
teacher quality, or improved school facilities are likely to have littie
effect on educational output."

This implied that schools had little to do with student
performance and that onlthe contrary, non-school influences (like
socio-economic‘background and the characteristics of fellow
students) were more important in determining student-
performance. This conclusion had disturbing implications for any
attempt to increase the efficiency of education by changing the
combination of school environmental inputs. It attracted a lot of
criticisms and further research to validate or invalidate these
conclusions.

Some of the first critics of the Coleman Report were
Bowles and Levin (19684, 1968b). They (1968a) came out with
* different results re_-analysing the Coleman data. They feund a
significant influenee oi some vschoOl-'variabI_e‘s on 'academic’ '
achievement: teacher verbal ability, teacher salaries and school
facilities (adequate science laboratory) had a significant positive
relationship with output. Their concern in the second paper
(1986b) was the estimation procedure used by the Coleman team.
The regression technique employed, they say, was fraught with the
problem of multicollinearity. They suspected a high degree of

collinearity between the school variables and the socio-economic
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status of the students They proceeded by eliminating some of the
'Iess |mportant variables from the regression equations to reduce
this effect.‘ Th.e r_iew equations again confirmed their ear‘iler results
as to the'i'pdsiti\_/e'lreffects of the school environment on academic
performenee. |

Still that year, Cohn (1968) estimated an educational
production function for lowa high school operations (in the United
States of America) using incremental test scores as a measure of
educational output. Cohn used exclusively school environmental
inputs in his model and established a positive and significant
~ relationship vbe,tween median teacher_ saia_r;i, the number of
assignments per teacher and. incremerﬁitai.test scores. 'i'he other
variables where either ihsignificaht or had a wrong sign and the
coefficients. of determination (R?) ,were'very low. H_e’attvributed'the
poor performance of the ‘medel to "in-t'erporrelatidn"among the
variables and the fact that most educators may riot regard
increments in test scores as the single or most important measure
of school quality.

Contrary to Cohn who used only school inputs in his
production function, Perl (1973) added socio-economic variables
and peer characteristics. His aim was to verify the conclusion of

the Coleman Report using alternative statistical techniques applied

. to a different data set. His results s_howed a positive and significant

‘relationship between the scores of an aptitude test and socio-

- economic variables. The'proxy for ‘peer :characteris‘ti_cs had ‘the
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expected sign but was not significant. Concerning school
environmental inputs, the folloWing variables were significant at the
one percen't level or even better : class size, starting salaries of

teachers, mcrease teacher specrallsatron teacher quallfication

.. increase Iearmng tlme and the number of books |n the Iibrary

"When these results are compared wrth those of the Coleman
Report, we - f|nd to the contrary that students attendlng high
expenditure schools performed generally better.

Summers an'd' Wolfe (1977) used pupil-specific data in
their study and complained that the use of school- or district-level
averages was not appropriate for these types of studies. The result
of their work showed that socio-economic and genetic fa}ctors, as
well as school resources influenced academic performance. Many
school variables were significant, and they wrote: "\)l/e find that
many school inputs mattered, and that their impact varied
conSIderably on different types of students" (p. 647) |

The growmg optimism about the effectiveness of schools
was again put to question by Jenck's (1972) very negative
- conclusions:® "The' characteristics. of a school's output depend
largely on a single input, namely the characteristics of the entering
children. Everything else, the school budget, its policies, the
characteristics of the teachers - is either secondary or completely

irrelevant."

‘8Jenck's conclusion is cited by Psacharopoulos
Woodhall (1985, p.217)
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'Sirrj'monsf énd Alexander (1978) came out with a similar
_c':onélt;lsic-)ni'aft"e’r i'evieWinQ educational production {stu;dries' ‘in' ten
déveloping countvries. Their conclusion was less severe than that
of Jenck as they accepted that a few school inputs' had an effect
on student performance. They also concluded that school
variables are less impo_rtant'at the primary and early secondary
grades, their influence increases as the student proceeds the
_‘secondary cycle, and eventually they have a greater impact on
performance (p.348).

Heyneman (1976), and Heynemén and LoXley (1983)
dissipated this pessimism when they c__:arried out a,.cbmparative
study between develbpéd and less ?deveIO'péd Vco.’untrie's. T_he‘ study
" by Heynehan and Loxley (1983) involved twenty niné countries
and their main preoccupation was the universal applicability of
evidence from Norfh America (with less than 5 per cent of the
world's school population)’ tvo countries around the World with
different characteristics. This study confirmed the result of the
Héyneman’ (1976) study, using a wider sgmple. They came to the
following conclusions:

The proportion of explained variance attributed to school |

| environmentél variables is 66 per cent on the.average in the fifteen
'dev.eloping"COurjt.ries included in the survey; and :thirty fi"\'-/e'pe‘r cenf
 for the fourteen developed countries. Pré—échobl variables on their
part, accounted for fifty six per cent of the explained variance in

developed countries but only for thirty'three per cent in developing
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countries. These resulté were furthef compounded by the highly
significant negative relationship between_the influence of school
variablesj)oh' ééhieVemenf and the level of gross naf,io'nal.product
per capit_a. They then arrived at the conclusion that, " the poorer
the country, the:greater the impact of ‘school and teacher quality on
sciencel 'achilevement" ' (p.‘l180.). Their results once more
demonstrated the effectiveness of the school environment (at least
in developing countries) and also stressed the non-universality of
paradigms tested only in some parts of the world.

Qf the studies reviewed so far, non has examined the
production process at the higher education level. The literature at
this level is relatively scanty, especially in the developing world. A
study which has  examined the production process in higher
education in Africa by estimating a production function is that of
Umo (1980). He used a set- of inputs exclusively from the school
environment to explain scholastic achievement prbxiéd by the
number of. successful graduates in Nigerian universities. The
results in both the linear and logarithmic scales showed that the
" inputs explained a substantial part of the variation in the number of
graduates (between 89 and.96 per cent).

The only studies Which have systematically investigated
the interhal efficiency of educational prbduction in Cameroon are
those of Tafah (1989) and Tafah et al. (1990). Tafah (1989)
examined the production of secondary educaﬁon in “Cameroon

 using General Certificate of Eduéation results as a measure of
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educational achievement. He used school variables and a proxy
vfor socio-economic status (school location). One important aspect
of this study was that, apart from a global view, Taiah
disaggregated his results following school ownership (government,
mission, and private individuals) so as to present a vivid insight
into certain disparities'that exist in the Cameroon secondary
education system. His resuits showed that the number of teaching
staff and the class size are significantly related to student
performanée i_n‘ all the school types. Per stude-nt‘ expenditure, non-
teacher expenditures, and the existence of a high school are also
significant. Averagé teécher salary, boarding facilities anvd teacher
qualification are inconsistent in. their effect on student
performance. As regards the performance of the model, about 84
per cent of the total variation in performance is explainéd in some
of the equations estimated. When only school inputs are used,
about 80 per cent of the variation is explained. Tafah's étudy once
more demonstrated how school environmental variables are
important predigtors of educational performance.

The' other study in Cameroon by Tafah et al. (1990)
identifies the variables‘ affecting primary school performaricé. Apart
from th'e". number - of female stéff which s inconsistent, the
remaining variables used in the primary school model éignificantly
'affected student performance. Unlike ihe secondary school study,
the average teacher salary and school location significantly

influenced performance at the primary school level. The
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‘performance of the model is reasonably good given that Tafah et
al. Used Cross-se’ctional‘data.

Thié revi‘éw of' edu_catio'nal' produétion'studi'e’é's_hbwsthat
rhore and more studies are éffirming the effectiveness of the
school environ}mer'\t in “enhancing school performance. Though
some doubts might still exist on the extent of this effectiveness,
especially in developed countries (where non-school factors
appear to be important), the evidence from developing countries is
very much in favour of school environmental resources.

Ih this study, we limit ourselves only to school variables.
- This is not’ olnly‘ because of lack of data for the othér input -

categories, but also because there is evidence fqr their relevance
especially in developing countries. Simmons and'Al‘exander (19_78)
affirm that théir effectiveness increases as we climb the academic
ladder up to he higher education level, where they have a greater
impact. We therefore hope to throw some light on the préduction of
'higher education in Cameroon with this approach.

The empirical studies reviewed so far only distinguish
significant from insignificant inputs, but fails to tell us which of
them is more ihportant than the others in influencing educational
achievement. But given the fact that educational institutions always
operate with limited budgets, the éducational decision-maker is
certainly ihterestéd in the relativeness of vthosé inpU'ts over which
he has cor‘lt}rol. One df ‘our object'ive.s‘in the study is to eétablish a

priority among the inputs of higher education in Cameroon.
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N.o matter the -expected outcome of any educational
investment, it will only be carried out if funds exist. This implies
that the étudy of cosf, as é constraint in the educational
environment is also of great importance. We now examine some of

the works which 'ha\/e been carried out in this domain.

23 EDUCATIONAL COST FUNCT_IONS

As mentioned earlier, some authors have sort to examine

* the internal efficiency of the educational system on the basis of the

cost of production. This has been done by estimating ah
educational cost function. In the words of Tafah (1989, p.149),
"estimating educational cost functions is meant to examine to what
extent resource combinations are best utilised to- maximise the
attainment of educational goals." This aspect of evaluating the

internal efficiency  of schools has not been much treated in the

' literature as has been the case with educational production

functions. Those researéhers who have estimated educational cost

functions have had as objectives, the examination of the

* determinants of educational cost, the possibility of the existence of

" economies of scale in school expansion and the estimation of the

optimum size of institutions.

The general form of the educational cost function often

estimated has been given by The World Bank (1986, p.95) as

follows:

AVC = (S, X1, Xz, - - - Xn, Q, P1,P2,- = - Pn)
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Where "~ AVCis the average cost, |

o S denotes the sizs of the educational institution -

under consideration, |

X 1. - Xn stands for exogenous factors that may
account for : differences among the unit
-under study, '

Q represents the quality of educational output, and

P1...pn are the prices of the educational inputs.

What interest researchers most is the sbecification of the
estimable function and the variables to be included. This leads us
to the issue of the functional form of the educational cost function.
The selection of the functional form for estimating the cost function-
is not self-evident. The World Bank (1986, p.96) notes that, "a
large famiiy of positive, homogenous, non-increasing, concave
functions of input prices can be classified as cost functions, the
choice of the cost function is qui'te arbitrary." Researéhers have
often tested several functional forms to see which best satisfies
required crit_eria. Tafah (1989, p.185) justifies this procedure as he
writes thaf "the estimati_on of alternati've.mod.e‘ls enables us to
discern the' app‘ropriat’%%%ﬂ'gictatedvby the various statistiqal tests.
; This is vital for an explor:atory study."
EdL‘xCationaI cdst functions have -tﬁ'efefofe been estimated

in the linear, quadratic and hypeArb.oIic forms. In the Iinéar model,
average cost is regressed on the various cost ‘elements (including

school size) all introduced in a linear form. To examine the
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existence of econdmies‘ of scale, and eventually diseconomies of
scale, quadratic functions have also been estimated by squaring
the size variable. They implicitly admit the existence of an optimal
school size (in terms of enrolment) beyond which diseconomies set
in. In the hyperbolic functional form, the inverse of enrolment is
introduced as one of the regressors. With this formulation, an
optimal school size is never attained as average cost continues to
fall with increase school size. Averagé cost functions have also
been estimated in both the linear and logarithmic forms. This
enables ué to see the essence of the additive -a‘nd the
multiplicative nature of the cost variables as well as deriving their
elasticities directly from the logarithmic function (Cohn, 1968; Umo,
1980; and Tafah, 1989). |
As regards the computation of educational costs, capital
cost or outlays have often been left out and attention paid only to
_rec_:urrent expenditure. The .World Bank (1986) justifies fhis by the
fact that capital expendi;tures occur too infrequently to adequately
measure actual yearly capital costs, and reliable data on
depreciatioh afe hardly ayailable. Aé cohcerns the consequenceé-
of the absence of capital cost in the model, it affirms that "when
capital cost are not included, the estimated average cost functions
can still be useful for evaluation of the efficiency in thé use of the
other inputs, labour, consumable materials, supplies, efc."(p.95). In
support of this positioh, Mingat and Tan (1988) note that "...,

unless objective is to assess the cost of building additional school
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places, the analysis of unit c’osts’ is usually ciirected at recurrent -
expenditure." Ri'ew‘(1 966) equally corroborates this argdment.

As far as empirical estimétes of educational i:ost\functions
are concerned, one of the pioneer works in the field was that of
Riew (1966). In his study, he estimated a parabolic cost function
for Wisconian high schools. About 56 per cent of the variation in
average per student operating expenditure was accounted for by
the six variables, of which average teacher salary, enrolment, the
square of enrolment and change in enrolment were statistically
significant. Riew's results also showed the existence of significant
economies of scale at the level of education he studied.

In the same line, Cohn (1968) estimated é long-run
average 6ost function using thé linear, the parabolic and the
hyperbolic functional formlé. The résults clearly indicate the
existence of economies of scale. The coefficient of enrolment
squared was significantly positive, meaning that thé long-run
average cost curve is U-shaped. This implied that diséconomies of
scale were likely appear if optimum school size was exceeded.
Cohn also estimated the optimum school enrolment of 1470 and
the lower énd uppei 95 per cent ‘corifideiwce limits of this 6ptimum
size at‘1277 and 1663 respectively: - |

Umo (1980) used time-series data from Nigerian
universities to estimate two variants of the cost function : the
expenditure and scale functions. The expenditure function

revealed that the number of académic staff had a cost-increasing
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effect on university exp'enditure, while the science-arts ratio and
enrolment had a cost-decreasing effect. As regards the scale
function, estimates revealed the existence of substantial
economies of scale with respect to enrolment and the science-arts .
ratio.

Psacharopoulos (1970) on his part carried out an
international study of the relationship between real cost per
student and the enrolment ratio in institutions of higher learning in
| developing countries. To standardise the variables for the different
‘countries, he divided the deflated cost by the per capita income of
each country and used the enrolment ratio instead of énrolment.
Psacharopoulos (p.29) concluded that "cross-country evidence
points to the existence of substantial reduction in university cost as
the student body increases." Psacharopouios however cautioned
that the dbcumented fall in unit cost should not only be interpreted
as reflecting returns to _scale, but also as a fall in the' quality of
education provided by university institutions. He added that it will
be incorrect to attribute the full cost reduction to returns to sc.ale'v
since some deterioration of quality might accompany rapid
expansion. He, on the other hand admitted that it is; extremely
difficult to differenti-ate between quality changes and returns to
scale in geheral economic theory. |

The World Bank (1986), after investigating the structure of
~ annual recurrent costs in Chinese universities also examined inv

details the 4relationship between the size of the institution and unit
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‘recurren.t ‘léo'st.AThe results revealed that the éverage co"’st function
declined over‘ the range of enrblmeht l;Jhder c0nsiderétion,' implying
the existence of economies of scale. The analysis also suggested
that the curve continues to decline but at‘a declining rate meaning
that diseconomies of scale will eventually arise.

The only educational cost function study in Cameroon has
been carried out by Tafah (1989). He estimated cost. functions for

both the primary and the secondalry school systems in Cameroon.

The primary school study involved a sample' of 258 schools and |

the following results were obtained: average teacher salary had a
strong positive influence on per pupil expe.nditure, while school
enrolment had a significant negative impact. He demonstrated that
an increase in enrolment of one per cent will lead to a 0.22 per
cent reduction in per pupil expenditure. He equally showed how |
primary school enroiment could be increased from an average of
481 pupils to an optirhum of 1033 pupils without significantly
jeopardising schéol quality. He predicts, for example that in a
typical average primary school, increasing enrolment by one pupil
could reduce per pupil expenditure by 110.5 francs (CFA).

As regards the secondary school estimates, Tafah worked
on a sample of 1'19 schools and came out with the following
results: average teacher salary and school enrolment had similar
significant effects as in thé primary school study. Other variables
which had positively significant effects- on expenditure per student

" were boarding facilities and the number of teachers, while school

43



location aﬁd ethnicity had insignificant impacts. He caiculated the
optimum secondary school enrolment to be 2208 students up from>
an average of 756. Tafah (1989, p.222) predicted that schools with
an average ‘enrolvment of 1000 students could increase to 2000
and save 12000 francs (CFA) per student.

- Both the primary and secondary schdol estimates reveal that gﬁit
cost diminishés as we approach optimum enrolment. This implies
that the average cost curve is U-shaped in both cases. Economies
of scale will be followed by diseconomies of scale as optimum
school énrolment is exceeded. But at both levels of education |,
- average enrolment is s‘till far below the optimum, thus there are
possibilities of reaping economies of scale by expanding primary
vand secondary énrolment in Cameroon.

Most of the studies reviewed above have identified the
teaching’ staff salary as the most significant determinant of school
expenditure especially | in developing counties. Théy equally
demonstrate the existence of economies of scale in the school
systems studied. We will push this analysis up to higher education
in Cameroon. Apart from the usual variables included in cost
functions, the amount of variation attributed to scholarship

payments will also be examined.
24  CONCLUSION

This review of the literature on educational production

reveals that the role of schools in influencing academic
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achievement is well establis_héd especially in developing countrfes.
This is far from saying that there is unanimity, for controversy still
arises as to the methodological approach to be followed. The cost
studies on their part indicate that there is': still room for the
expansion of enrolment at declining unit cost, though care must be
taken not to do this at the expense of educational quality. This is
especially the case in the developing countries where the level of
material inputs is rather low.

Focus is now gradually shiftingA from whether schools
matter, to how investment in school inputs can enhance students'
achievement. Issues of interest to researchers now, for example,
aré whether it is more teacher 'training or more textbooks which
influence performance, and not whether teachers or textbooks do
matter at all. That is how to improve the efficiency of educational
production.

In this study therefore, we attempt to identify fhe critical
inputs that impinge on the production of higher education in
Cameroon and equally -establish priorities among these inputs.
Tafah (1989) did not carry his analysis to this level and also
ignored the classification of inputs according to their order of
importance in influencing achievement. We will equally carry to
higher education the investigation of economies of scale treated at
lower levels by Tafah (1989). We hope by this attempt to
contribute our bit in thé phase of the dearth of research in this area

in Cameroon. Apart from Umo (1980) who used time series data to
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analyse the educational production process, all the other studies
reviewed in this work use cross-sectional data. In our analysis we
have equally used time series data and attempt an application of

the concept of cointegration to educational data.
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CHAPTER TWO

THE EVOLUTION OF HIGHER EDUCATION IN CAMEROON

21 INTRODUCTION
The expression "Higher Education” as used in this study designates the

various types postsecondary educational institutions that train middle- and

high-level personnel in degree, diploma and certificate granting programmes. . o

' We do not rely: on_‘thefnarroyv notion restricted to traditional universities,‘but"-”f
. ‘make an oVefyiéw of ofher pbs_tsec_onda/ry:in'st-itutions in the country. In the rest
- of this chapte’f, we go back to history and look at the beginning of formal
: education in Caméroon and how the colonialists failed to establish higher
educational institutions despite enormous pressure from the United Nations, in
section (2.2). In section (2.3), we examine how higher education actually
started in Cameroon, and in section (2.4), we present the various institutions of
_higher learning which have existed in Cameroon before the 1993 University
Reforms. The étructure of university education |n Camerooh .aft‘er the reforms is

_presented in section (2.5), while section (2.6) is reserved for the conclusion.

2 .- .22  AHISTORICAL PERSPECTIVE'

Formal western education is said to have been introduced in Cameroon

o in 1884 when Jbseph Merrick of the London Baptist Missionary Society opened

up the first school at Bimbia (now Fako in the south-west .province) with an
enrolment of sixty pupils. Alfred Saker opened the second school in June 1885

at Akwa town in Duala. From the creation of the first school to the

* Much of this» section is written thanks to the works of

Nfor-Gwei (1‘975) and Knowles (1978)
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independence of Cameroon (a period of about seventy-six years), these
missionary authorities expanded and developed educational facilities only at
the _pfimary school level.
| Eve‘n under the thirty years of German annexation, educational
-k facilities were further developed, but no secondary educational institutions
were established. When Germany lost Cameroon at the end of the First World
-War, it was partitioned between France and Great Britain in accordance with =
‘the mandate of the League of Netion.s. After the wer these countries contiriued.-'-","'
to administer their varioue parts of Cameroon as United Nations trust territories
until independence. France and Great Britaih developed educational facilities
both qualitatively%\aﬁantitatively during this period,.. . 7 7 but neither
of them provided any local facilities for higher education. They instead offered
scholarships for Camerooniens to study in their respective countries ahd in
other colonies which had higher educational institutions (Senegal for French
E scholarships and Nigeria for British scholarships).

As far back as 1948, the various specialised agencies of the United

“'Nations recommended that -the administering authorities not only increase

B echolarships but also establish higher educational facilitives in these cduntries.
| _'The Unifed Nations Trusteeship Council,-at its fifth session on July 19, 1949,
unanimously edopted resolution 110(v), which called on France to pay
particular attention to Cameroon's higher education needs and consider the
| estab|ishment of qniversity institutes or colleges there by 1952. France's
response was negative despite continued pressure from United Natiohs
. specialised agehcie‘s‘T France maintained hef‘position on the following grounds:
1 lack of financee , eduipment and an ihedequate number of qualified students.
' ‘She claimed thet all this made "the es'tablishment of a univereity in Camefoon
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at that time pre‘mature, inadviséble, 'and‘l even uﬁnec’es_sary" (Knowles 1978,
p.772). | |

Therefore, no higher educational - institution existed in from the
inception of western education in 1884 to the granting of independence in
1960. The Baptist Missionary Society's edh‘cational efforts ended at the primary
'leyel. German plans to carry education beyond the primary level were foiled_:by |

the outbreak of World War |. France and Great Britain carried education up to

" the post-primary level, but failed to establish any higher educational facilities .

despite the pressure from the United Nations. Cameroon's education needs

therefore remained large unsatisfied during the pre-independence period.

2.3 THE BIRTH OF HIGHER EDUCATION IN CAMEROON.

A number of reasons favoured the setting of higher educational
iﬁstitutions in Cameroon. These included firstly, the fact that most
Cameroonians sent abroad did not come back after their studies, thus leading
to a very high rate of brain-drain (Nfor-Gwei, 1975). Secondly, studies in most
European universities in which Cameroonians studied were not adapted to the

specific needs of thé country. Lastly, the number of qualified personnel needed

-' by the country was so high, suc‘h that the reliance on foreign universities in the

. long-run was insufficient and a serious financial burden to the country. Even

B bilateral and multilateral aid could hérdly cover the bills for the training of the
number of qualified personnel néeded by the country.

The granting by thé French government of the status of a self-
govérning state to Cameroon by decree N°57-501 of April 16, 1957 also
favoured the setting up of higher education institutions in the country. The

Cameroon National School of Administration created in 1959, and which

46



started functien_i_ng tn 1961 (April) was the first higher e_ducatiort institution in
Cameroon. It had as mission to train‘high level administrative perso‘nn'el for the
| public sewice-"A-'méétstracy 'section was latter to be added-in 1964 and to give
E o it the present of ENAM' (Ecole Natronale d'Admlmstratlon et de Magrstrature)

. The real foundatuon of umversrty educatxon in Cameroon was laid by
presrdennal decree N°61 -55 of Apnl 25 1961 creatmgthe National institute of ’

*umversny studles Thrs mstntute was established to oﬁer pre-umverSIty courses

in the arts, Iaw and the sciences, and was to be expanded as technical - '

possibilities permitted (article ‘2 of the 1961 decree). It was affiliated to the
Toulouse University in France which provided curriculum guidance and the
academic staff. |

Another higher educational institution to be created was the Advanced
Teachers Training College (ENS) for the training of secondary school teachers

| ; and primary sehool inspectors. 1t was created by decree N°61-186 of

- September 30, 1961, and went operationel by November of that very year. It

was under the supervision of UNESCO, since it was the fruit of an agreement it
.signed with the Camereen governmertt in June 1961. After the February 11,

1961 plebiscite during which the southern sector of British Cameroons had
| opted for reunification with "La Republique du Cameroon", it was necessary to
adapt higher education in Cameroon to this new reality (the bi-cultural nature of
the country). The gevemment of Came‘reoh then sought the advice of UNESCO

for the establishment of a Cameroon university. Following the study and

recommendatiohs of UNESCO, the Federal University of Cameroon was

- created to replace the National Instutute of Umversuty Studues by decree N°62-

DF-289-of 26 July 1962
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By the start of the 1962/63 academic year, the Federal University of
Cameroon consisted of the following establishménts: The Faculty of Law and
Economics, The Facuity of Letters Social Sciences, and the Facuity of Science.
" The Advanced Teachers Training College (ENS) became part of the University
in 1963. This was also the case of the Advanc%c?iéﬂgriculture which started

operating in January 1962. These establishments of the Federal University of

Cameroon, added to the Cameroon National School of Administration and

Magistracy and the Military School (EMIA) could be said to have formed the

foundation of higher education in Cameroon.

It should also be nofed that after the 1972 referendum which changed
Cameroon from a federal to a united republic, the Federal University of
Cameroon became simply known as the University of Yaounde by decree
'N°73-326 of June 23" 1973. The University of Yaounde as we shall see below,
remained the nucleus of higher education in Cameroon until the 1993 university

reforms.

24 INSTITUTIONS OF HIGHER LEARNING IN CAMEROON

As mentioned earlier, this study focuses only on higher education in
Cameroon as it existed before the 1993 reforms. Section 2.5 will make a
presentation of higher education as it is in Cameroon today. Prior to 1993,
higher education in Cameroon was dominated by the University of Yaounde.
- The other higher educational institutions which existed can be grouped under
the following categories: The University Centres, institutions attached to
ministerial de_partments, those with regional or international status, and those in

the private sector.
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2.4.1 THE FORMER UNIVERSITY OF YAOUNDE

As noted above, this institution came into existence by decree N°73-

326 of June 23", 1973 to replace the Federal University of Cameroon. It

received a greater majority of Cameroonians admitted into postsecondary

- education. It had alone, over the years enrol'led"an average of more than 75 per
- cent of all higher education students in the country- this went up to 95 per cent - -

“in some years (UNESCO 1985) The Unlver3|ty of Yaounde was made of elghti,ﬁf? L

estabhshments three facultles and five professronal (or career-oriented)

schools. We will examine each of them in turn, but with more emphasis on the

faculties which are our main focus in this study.

3.4.1.1 The Faculties

The three faculties of the former University of Yaounde fulfilled the -

" traditional functions of a university institution which involve instruction and

- i'-":res‘earch- that is intellectual training. Access into the faculties was opened to

f"';.::, -..all students who suceessfully completed seeondary education by obtaining the

"'General Certlﬁcate of Education (advanced level) or the Baccaulaureat The

) R followmg were the facultles of the former Unlversny of Yaounde

The Faculty of Law and Econom|cs (F.D.S.E),

The Faculty of Letters and Social Sciences (F.L.S.H.), and
" The Faculty of Science (F.S ).

The names of these faculties are indicative of the courses they offered.
In the restl of this section, we will be examining the evolution and distribution of
the following variables in the various faculties: student enrolment, the teaching
staff, the student-teacher ratio, budgetary allocations, scholarship payment,
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graduate output staff salary and expendlture per student. Thus comparative
treatment will enable us appraise the distribution of inputs and output within the

faculties.

i " A)" Enrolment.

The three faculties constituted an average of about 80 per cent of the
student population of tr;e formér University of Yaounde. The remaining 15 per
.cent was for the professional schools. This enrolment was not evenly
distribu{ed amoné the faculties. vThe FDSE singled out itself with an en.rolment -
which very often exceeded ‘that of the other two faculties brought together.
Before the 1982/83 academic year, the FLSH was second in terms of student

numbers, bUt this position was taken over by the FS after this period. Table 3.1

. ‘presents the absolute number of students enrolled, and the share of each

| "faculty in total enrdlment Average enrolment for the faculties stood at 4323

i (50.70%), 1947 (22 80%), and 2260 (26 50%) in the FDSE, FLSH and the FS |

respectlvely
- As regafds the evolution‘of enrolment, the general fr_end was positive. It
was 77, 38 and 33 in 1962/63, by 1991/92, it had increased to 15554, 8781 and
9171 in the'FDSE , FLSH and the FS respectively as shown by Table 2.1. The
total enrolment of 33506 for all the faculties represented 90 per cent of all

students in the former University of Yaounde in 1991/92.
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Table 2.1: Enrolment for selected years in the faculties.

Year FDSE FLSH FLSH All
faculties
ENT As % of |ENT As%of [ENT  |As% of |ENT
_ total total ‘ total
1962/63 |77 52.03 38 25.68 33 22.30 148
1967/68 {303 41.11 195 26.46 239 32.43 737 .
1972/73 {1195 40.68 821 27.94 922 31.38 2938
1977/78 14053 54.50 1859 24.99 1526 20.51 7438 |
1982/83 | 5564 55.64 1870 -18.70 2563 25.63 9997' '
1987/88 9333 52.26 3614 20.24 4893 27.40 17840 o
1990/91 | 13476 46.82 7331 25.45 7975 27.71 {28782 |-
1991/92 |15554 46.42 8781 26.20 9171 27.37 33506

Ent = Enrolment.
Source: Statistics Office of the University of Yaounde |, Admissions
Offices of the various faculties and UNESCO (1985).

B) The Academic Staff

The distribution of the academic staff among the faculties was not in

favour of the FDSE. Despite its enrolment share of over 55 per cent, its

academic staff hardly surpassed 25 per cent of the total for the faculties. For

 example, out of a total staff of 280 in the 1982/83 academic year, only 63 (22.5

per cent) were of the FDSE. The FS remained throughout the study period with

the highest number of staff, followed by the FLSH. They had respectively 111

(39.64 percent), and 106 (37.'86 per cent) teachers in the 1982/83 academic

year. Table 2.2 shows the evolution and distribution of the academic staff in the

various faculties.
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Table 2.2 : The academic staff for selected years.

Year |  FDSE | FLSH | FLSH All
: ; E 1. . faculties
~ Staff | As%of| Staff | As%of| Staff | As%of| Staff
__total | total |. total |
11962/63 6] 37.50 6] 37.50 41 25.00 16
1967/68 | 14} 21.00] 241  35.82 29| 43.28 67
1972/73 35| 22.58] 58 37.42 62| 40.00 155
1977178 38 16.24 100{ 42.74 06| 41.02 234]
1982/83 63 22.50 106 37.86 111 39.64 '28(_)
1987/88 83| 2231 130{  34.95 159 4274 372 . -
1990/91 | . 114 2533 144 - 32.00 192| 4267  450%-
1991/92 121 24.54 152 30.83 220 44.68 493

Source : Sfatistics Office of the University of Yaounde |, Admissions
Offices of the various faculties and UNESCO (1985).

- The average percentége of teachers in the FDSE was the lowest at
about ‘23.5‘per cent, while t_he FS topped'the list with 41 ber cent. The FLSH
was in the middle with about 35.50 per cent. Another characteristic of the
academic staff was the presence of expatriates. As far back as 1962/63, the
staff of sixteen in the whole university was expatriate. Their_ number increased
to a maximum bf eighty—three in 1973/74 and started declining to less than
twenty in 1990/91. The few remaining were mostly in the FS and there was
virtually non in the FDSE by the late 1980s. This decline in their numbers was

due to the fact that qualified Cameroons were now available and took up most

o . of the duties hitherto performed by expatriates.

" C) The Student-Academic Staff Ratio
This’vériable approximates élass size, and is ‘obtain'éd by dividing the
number of students by the num.ber of teachers in the faculty. Our discussions

above revealed that despite having the greatest number of students on roll, the

52



FDSE had the l:eaga gbtze/gchers. It thus had the highest student-teacher ratio
among the faculties. From a mihimum of 9.9 in 1963/94, it got to a frightening
level of 128.5 students per teacher in 1991/92. The average for all the faculties
that year was 68 while that"'for Sub-Saharan Africa in 1988 was 14.4 (Saint
1992, p.64). with such é high ratio, a hypotheéis linking this to poor student
performance in the faculty might be tenable |

The situation in the FS and FLSH was a bit better, though far above th_e'
-Sub—Saharan Africa average reported above. The maximum student-teacher .
ratio in the FS was 41 in 1991/92, while it was 57.8 for the FLSH in the same
year. The lowest ratios in the FS can be attributed to the nature of studies
which calls for a closer teacher-student relationship especially as regards
‘ laboratory practicals. The average ratios over our study period were 82.3, 24,
and 22.9 in the FDSE, FLSH and FS respectively. Table 2.3 presents the

- student-teacher ratios in the various faculties .

RS _Table 2.3 : student-teacher ratios for selected years.

Year

FDSE FLSH FS ‘| ALL faculties
1962/63 |12.8 6.3 82 9.3
1967/68 |21.6 8.1 8.2 11.0
1972173 | 34.1 14.2 14.9 19.0
1977/78 106.7 18.6 15.9 31.8
1982/183  [88.3 17.6 23.1 35.7
 |1987/88 |112.4 27.8 30.8 48.0
1990/91 116.2 . 51.6 141.5 64.0
1991/92 [128.5 57.8 41.7 68.0

Source: Computed from Tables 2.1 and 2.2.

1
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The rapid rise in the student-teacher ratio in all faculties as shown in
Table 2.3 was due to the fact that the increase in student population was more
than proportionate to that of the teaching staff. Eisewhere, such an increase in
this ratio will be considered an efﬁciehcy gain since it means more students per

teacher and a reduction of per student expenditure. But the case in the

faculties of the former university of Yaounde was the plethoric student intakes

with a consequence of over-crowded classrooms and lecture halls. This: - -

certainly had negative effects on the quality of education offered, thus

compromising the gains in efficiency.

D) Graduate Output

The faculties of the former University of Yaounde awarded the
following certificates : "Capacité, Licence, Maitrise, Doctorat de 3° Cycle and
Doctorat d'Etat”. For lack of data, ouf discussion will focus only on the number
of "licences" (first Degrees) awarded. The evolution of the number of "licences”
awarded generally reflected the pattern of enroiment in the various faculties.
As can be seen from Table 2.4, the number of awards in 1967/68 was 22, 17
and 5, and by 1991/92 this had increased to 1497, 895 and 811 in the FDSE,
FLSH and FS respectively. For the faculties pooled together, this represented
an absolute increase of 7180 percent over a twenty-five year period.

The distribution of graduate output among the faculties was not directly
linked to enrolment as would have been expected. The FDSE which.enrolied
the highest number of students normally had the greatest number of graduates.
The FLSH which had thé least number :of students came in the second position.

The FS tailed the list despite the fact that it enrolled more students than the
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FLSH. This was the result of the high rebetition and drop-out rates in this
faculty. The average number of degrees (Licences) awarded per year between
| 1966/67 and 1991/92 was 536 (50.42 percent); 334 (31.42 percent), and 193
(18.16 percent) in the FDSE, FLSH and FS respectively. This gave a yearly
average of 1063 degrees in all the fa¢ulties. This was the average number
‘swelling the labour market yearly from the facﬁlti'es of the former University of
Yabunde. Table:2.4 below shows the number of ;'Licences" awarded over some
éelected years, how they were distributed among the faculties and each

faculty's share of the total..

Table 2.4: The number of 'Licences' awarded for selected years.

Year FDSE FLSH T FS Al
faculties
Licences | As % of |Licences [ As %.of |Licences | As % of |Licences
total , total . total
1967/68 |22 20.00 17 38.64 5 11.36 44
1972/73 |58 21.40 |156 57.56 57 21.03 271
-11977/78 1231 30.04 431 56.05 107A 13.91 769

1982/83 |603 - |52.52  [369 3214 {176 |1534 [1148
1987/88 {905 |5022 {522 - [2897 |375 20.81 1802
1990/91 |1300  |47.13  |840 3046 |618  |22.41 |2758
1991/92 | 1497  |46.74 |895 2794 {811 2532 {3203

Source: Statistics Office of University of Yaounde | and the Admission
Offices of the various Faculties.

E) Budget Allocations

Each of the eight establishments of the former University of Yaounde

©' (including the three faculties) had a separate budgetary head. A separate

) budgetary head equally existed for services common to all these
establishments: Central administration, welfare services, scholarship payments,

research allowances and the central library. We examine here only the budgets
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made directly to the faculties - their direct budgetary allocations. These
budgets constitute an important component of per student expenditure, a
variable in our model. The direct budgetary allocations for the three faculties
represented an average of only aboui 21 per cent of the budget of the former
University of Yaounde. With this small budget, the faculties had to educate 85
per cent of the student population. The remaining 89 per cent of the university
budget went to the central services, the professional schools and especially for
scholarship payments.

The distribution of the direct budgetary allocations to the faculties, saw
the FDSE always in the last position despite the very large ratio of students
enrolled. This represented only an average of 24 per ¢cent of the total budget to
the faculties between 1971/72 and 1991/92. That of the FLSH was an average
of 31 per cent within the same period, while the FS alone took about 45 per
cent but with less than 30 per cent of total enroiment. This can be attributed to
the number of academic and administrative staff employed and also to the
quantity of laboratory equipment purchased. Tarpeh (1993, p.26) reports a
similar trend in the University of Ghana, Legon, where the Faculties of Arts and
Social Studies received an average of 41 per cent of the budget with 60 per
cent of enrolment, while the Faculty of Science received 35 per cent of the
budget with only 12 per cent of the students.

An increasing trend in the evolution of faculty budgets was noticed till
1986/87. These budgets fell in 1987/88, especially in the FLSH and the FS as
a result of the fall in the national budgst. Table 2.5 presents the budget for

each faculty and the joint share of these faculties in the university budgst .
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Table 2.5: Budgets to the faculties for selected years (million CFAF).

Year FDSE FLSH FS ALL Faculties
Budget | As % of | Budget | As % of | Budget | As % of | Budget | As % of
total ' total total Uy
: hndget_
1971/72 56 21.43 75 28.57 131 50.00 261 21.00
1975/76 145 21.76 190| 28.48 332 49.76 667 20.23
1979/80 274 22.47 407 33.38 538 4415 1218 25.74%
1983/84 754 26.34 848 29.60 1262 44.06 2864 24.93
1987/88 871 26.51 996 30.32 1419 43.18 3287 21.97
1990/91 877 28.81 1022 33.55 1146 37.64 3045 16.61
1991/92 984 28.15 1169 33.43 1343 38.42 3497 17.73

N.B: U Y stands for the Former University of Yaounde
Source: The Office of Statistics and the Budget Department of the University

of Yaounde |

F) Academic Staff Saiary

In all the faculties, the academic staff salary was the most important

item in the budget especially in the 1990s. For example, in 1990/91, teacher

salaries consumed 90.44 percent of the budget of the FLSH. Over the study

period, this faculty spent an average of 65 per cent of its budget on teacher

salaries. This was followed by the FS which in 1990/91 used 86.58 per cent of

the budget for salaries and the yearly average was about 54 percent. As

regards the FDSE, it spent 35 per cent of its budget on teacher remuneration in

1971/72, but as the expatriate staff (paid by their home governments) reduced

rapidly, and were replaced by nationals (paid from the faculty budget), the

share of salaries in the budget rose quickly. This attained a maximum of 79.19
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per cent in 1991/90, but the average was génerally around 50 per cent, being
~ the lowest among the faculties. The amounts paid as teacher remuneration and

their share in the faculty budget are summarised in Table 2.6 below.

Table 2.6 : Academic staff salary for selected years (million CFA francs).

Year FDSE FLSH FS

Licences | As % of | Licences | As % of | Licences | As % of

total total | total
1971/72 20 35.00 431 57.62 61 47.00
1975/76 50 34.16 119 62.46 180 54.20
1979/80 . 155 56.59 284 69.77 291 54.16

1983/84 434 57.49 543 64.01 4380 38.06

1987/88 446 51.14 686 68.87 787 55.47

1990/91 684 78.01 924 90.44 992 86.58

1991/92| ~ 779 79.19 10521  90.02 1130 84.13
N B : F B = Faculty Budget.

Source: The Office of Statistics and the Budget Department of the
- University of Yaounde l.

G) Scholarship Payments

Scholarship payments were not included in the faculty budget, but

. treated at the level of the central administration for the benefit of students in all

the eight establishments of the former University of Yaounde. These consumed
an important part of the university budget. Its share even exceeded 50 per cent
of the university budget in the 1990/91 academic year when it peaked 9296
million CFA francs, up from 5500 million CFA francs the previdus year. It was
| ffoh this year that the government was Oﬁable‘ to provide the amount required,
and consequently suppressed all sc;holatships. It should also be noted that
while the attribution of scholarships in the faculties was selective, all students
admitted into the professional schools  were automatically accorded
scholarships. The scholarship budget and the number of beneficiaries
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increased with enrolment until suppression in the 1990/91 school year as

presented in Table 2.7.

‘Table 2.7 : Number of students awarded scholarships for selected years.

Year FDSE FLSH FS ALL Faculties
N°of [|As%of| N°of |[As%of| N°of |As%of| N°of |As%of
students Ent. students Ent students Ent students Fm :

1971/72 442 53.51 485 82.20 455 81.12 1382} 69.90
1975/76 1106 51.12 652 40,07 1154 74.50 2912 54‘.'.53
1979/86 2293 41.72 798 54.92 1301 97.89 4392 53.06
1983/84 2970 56.24 1270 65.80 1908 65.36 6148 60.69
1987/88 6705 71.84 2821 78.06 4407 90.07 13933 78.10
1990/91 7491 55.59 3592 49.00 5232 65.60| 16315 55.68
1991/92 ooo] | o00f __ | o000l __ | ooof ___

NB : Ent is the total number of students enrolled.
Source : Statistics Office and the Computer Centre of the University of
Yaounde |.

As reg'ards the distribution (in absolute terms) of scholarships to the

different faculties, the FDSE topped the list very often. This was due to the high

proportion of students enrolled. This was followed by the FS, then the FLSH.

For example, out of a total of 16315 scholarship awards in 1990/91, the FDSE,

FLSH and the FS had respectively 7491, 3592 and 5232 students as shown by

Table 2.7 above. But when the number of awards is related to the number of

students enrolled in each faculty, the FDSE then tails the list. The FS had the

highest proportion of students on scholarship, followed by the FLSH. The

average annual percentages were 79.09, 61.68 and 55.01 for the FS, FLSH

and the FDSE respectively. For all the faculties combined, an average of 61.99
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per cent of ali students admitted were awarded scholarships. The bias in favour
of the FS was an official policy to encourage studies in the scientific field. In
chapter four, we shall attempt to establish the influence of scholarship awards

on student performance.

H) Expenditure Per Student

The evolution of expenditure per student as shown by Table 2.8 below, )
was very erratic between 1972/72 and 1982/83. Within this period, increaseﬂsa’-. :
and decreases alternated and no precise trend was discernible. It was only
after 1983/84 that a clear trend of decreasing expenditure per student
appeared in all the faculties. This trend continued till 1991/92 - the year with
the least expenditure per student through out the study period. This was as a
result of the suppression of scholarship payments to students that school year.
This same trend is noticed when all the faculties are pooled together in the last
column of Table 2.8.

The declining unit expenditure in the 1980s can be'partly attributed to
increasing student intakes, but a conclusion fér the existence of economies of
scale might seem premature here. This is postponed to chapter five where a
more systematic approach will be used by estimating expenditure per student

functions for all the faculties.
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Table 2.8: Expenditure per student for selected years (CFAF)

Year FDSE FLSH FS All faculties
1971/72] 442275f( 378 131} 542492 451 570
1975/76| 386 755| 330165( 472780 394 467
1979/80| 257083| 546122 744232 386 026
1983/84| 470 461 811 541| 761287 619 248
1987/88| 328 007 515 253 524565 419 849
1990/91} 370813] 364797 411842 | 380 648
1991/92| 199907 272387 287604 242 906

Source: Computed froin Tables 2.1, 2.5 and other expenditure data B
from the Statistics Office and Budget Department of the
University of Yaounde 1.

An examination of the variation of expenditure per student between the
faculties shows that the FS had the highest per student expenditure for most of
the period. The FL.SH occupied this position for a few years in the 1980s due to
the fact that total expenditure was spread over a small number of students. But
the FS remained with the highest total expenditure throughout the study period.
This was principally the result of huge faculty budget. Unit cost in the FS
fluctuated between 871 thousands and 288 thousand CFA francs, while in the
FLSH, it was between 812 and 272 thousand CFA francs. The FDSE had the
lowest expenditure per student throughout our study period. It varied from a
maximum of 470 to a minimum of 200 thousand CFA francs. This was the
combined result of a smail faculty budget and a high and rapidly rising
enrolment. The average per student expenditure (between 1971/71 and
1991/92) stood at 575, 490 and 353 thousand francs in the FS, FLSH and the
FDSE respectively. For the faculties brought together, the average was 428

thousand CFA francs.
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The fall in expenditure per student withessed in the iast eight years
before 1951/92, should normally have been considered an important efficiency
gain. But the risk here is the effect this fall had on the quality of university
education. This is more so because the fall was due to budget cuts and rising
enrolments, than from any management efficiency. For example, the book
acquisition budget (an accepted measure of educational quality) fell by more
than 35 per cent between 1985/86 and 1991/92. After raising a similar
argument, Saint (1992, p.91) notes that "during the 1980s, the combination of
incremental budget belt-tightening and rising enrolments within African
Universities produced a generally recognised deteriaration in the quality of

higher education across the continent".

We have attempted in this section to look at the way in which some
variables were distributed among the faculties and also how these variables
evolved with time. This was a prelude to Chapter Four which tries to assess the
influence these variables had on the performance of students in the various
faculties. In the section that follows, we briefly present the remaining

establishments of the former University of Yaounde - the professional schools.

2.4.1.2 The Professional Schools

Apart from the three faculties, the former University of Yaounde also
had five profession or career-oriented establishments or schools. Unlike the
faculties which were involved with general instruction and research, these
schools trained students for specific duties in the society like teaching,
medicine, engineering, journalism and diplomacy. Where as admission into the

faculties was opened to all secondary graduates, entry into the professional
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schools was very restrictive and through competitive examinations. Students
were admitted as a function of government needs and were absorbed into the

public service on graduation. These schools included the following:

A) The Advanced Teachers Training Coilege (Ecole Normale Supérieure -
E.N.S)

It was created by presidential decree N° 61-186 of 30" September
1961 and became operational in November of that very year. It has as mission
to train teachers for general secondary education and teacher training colleges,
orientation counsellors and the promotion of educational research. E.N.S
operates on two campuses: a main campus in Yaounde and an annex in
Bambili (principally for English-speaking students) in the North-West Province.
Teachers are trained at the first and second cycles for junior and senior

secondary schools réspectively.

B) The University Teaching Hospital (Centre Universitaire des Sciences de
la Santé - C.U.S.8).

This medical school was created by presidential decree N° 69-DF-256
of June 14, 1968 and started functioning that same year. It is specialised in the
training of health personnel. Apart from training general medical doctors and
specialists, it runs a special programme (CESSI - Cycle d'Enseignements
superieures en Soins Infirmiers) for the training of senior nurses. After the 1993
University Reforms, this school took up a new appellation - the Faculty of
Medicine and Biomedical Sciences (F.M.S.B) and is attached to the University

of Yaounde | as we shall see in section 3.5 below.
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C) The National Polytechnic (Ecole Naﬁonale Supérieure Polytechnique -~
E.N.S.P) |

This school of engineering was created on the 24" of April 1971 as one
of the establishments of the- University of Yaounde. Courses were divided into
two sections: a long of five years for the training of engineers (Ingénieur de
Conception) and a short coufse of three years for training of Maintenance

| engineers (Ingénieur de Travaux). The latter course was suspended in 1989.

D) The Advanced School of Mass Communication (Ecole Supérieure des
Sciences et Technique de I'Information et de Communication - E.S.S.T.1.C).
This journalism school was created by presidentiai decree N° 70-DF-
211 of 15" May 1970 as the International Advanced School of Journalism of
Yaounde. It started operating in November 16, 1970. It had as mission to train
journalists and information technicians at three levels: Division | for information
technicians; Division 1l for non-specialist journalists; aﬁd Division Ill for

specialist journalists.

- E) The lntemétional Relatidns lnsﬁtuté of Cameroon (IRIC).

The school Was created by Apresidential decree N° 71-DF-195BIS of
'April 24, 1971 as the fruit of a co-operation accord signed between the
governments of Cameroon and Switzerland in January 1963. It trained student
diplomats and carried out research in the domain of International relations.
Studies at IRIC are carried out at three levels: D‘iplomatic training - a nine-

month course for personnel of Foreign Affairs Ministry, Professional ‘maitrise’ -
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a one-year course for holders of the first degree; and the doctorate - a two-year
course for holders of the professional 'maitrise’ in International Relations.

Enrolment in the professional schools was only about 15 per cent of the
total student population in the former University of Yaounde. The most
populated among them was ENS with often more than 60 per cent of total
enrolment in professional schools. This was followed by CUSS, ENSP,
ESSTIC, and IRIC was always the last. For example, in 1991/92, enrolment
was 2921 (74.16 per cent), 558 (14.28 per cent), 308 (7.88 per cent), 82 (2.10
- per cent) and 38 (0.97 per cent ) in ENS, CUSS, ENSP, ESSTIC and IRIC
respectively. The disparity in enrolment in these schools was due to
employment opportunitiés created by tﬁe government in the various sectors of
the economy. For example, the high demand for secondary education meant a
high derived demand for secondary education teachers. Government therefore
admitted many students into ENS than any other professional schools because
the educational sector needed more workers than the others

The distribution of the teaching staff followed a similér trend in absolute
terms. .Still in the 1991/92 academic year, the number of teachers were 143
(39.18 per cent), 122 (33.45 per cent), 82 (22.47 per cent), 10(2.75 per cent)
and 8(2.19 per cent) in ENS, CUSS, ENSP, ESSTIC and IRIC respectively. The
number of teachers‘ in ESSTIC and IRIC remained low because these
establishments used a high number of part-time teachers not included in our
count of the academic staff.

Despite its many teachers, ENS had the highest number of students
per teacher as a result of the high humber of students enrolled. This got to a
maxfmum of 20.4 studénts per teacher in 1991/92. The least student-teacher
ratio in the professional schools was 3.4 recorded in 1976/77 in the ENSP. This
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represented an under -utilisation of the teaching staff. Table 3.9 shows the ratio
for selected years for the professional schools of the former University of
Yaounde. The average student-teacher ratios for these establishments were as
follows: 11.7, 6.2, 4.6, 11.3, and 7.7 for ENS, CUSS, ENSP, ESSTIC and IRIC
respectively. When all the professional schools are put together, the ratio
fluctuates between 7.1 and 10.7. These ratios for selected years are equally
presented in the last column of Table 2.9. The increase in the ratio in the Iétter h
years can be attributed to rising enrolment in ENS, as enrolment in the othér

professional schools was almost stagnant.

Table 2.9: Student-teacher ratios for selected years in the
professional schools.

Year ENS | CUSS | ENSP |ESSTIC| IRIC ALL

1971/72 8.8 6.3 4.4 12.5 —_ 7.9
1975/76 15.9 6.9 4.4 14.3 18.3 9.4
1979/80 12.3 6.5 6.1 9.4 12.0 8.7

1983/84 12.8 57 5.2 9.1 5.0 8.7
1987/88 15.0 4.5 5.0 15.0 4.0 8.8
1991/92| 20.4 4.6 3.8 8.2 48 10.7

Source: Admission Offices of the various establishments.

In terms of direct budget allocations to these professional schools, the
teacher training college (ENS) always had the largest packet. Even when all
the establishments of the University of Yaounde were considered, ENS was
second only to the FS. The huge budget of ENS can be attributed to the fact
that it operated on three separate campuses in the past: Yaounde, Bambili and
Douala (though the Douala campus has been closed now). The budget of ENS

also covered the running of the Government Bilingual Practising School in
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Yaounde. ENS was followed by CUSS, ENSP and in decreasing order. IRIC,
though part of the University of YaoUnde, enjoyed financial autonomy, and its
budget did not fall under that of the University of Yaounde. The budget
allocations for 1989/90 were as follows: 1293, 815, 399 and 186 million CFA
francs for ENS, CUSS, ENSP and ESSTIC respectively. As was the case with
the facuities, an important part of these budgets was spent on personnel
(academic) salaries and benefits. Usually this was more than 50 per cent, and
at times as high as 65 per cent in the medical school. |

The cost of educating a student in the professional schools was very
high when compared with those in the faculties. The medical school had the
highesf cost per student, followed by ENSP, ENS and ESSTIC. Tafah (1989,
p.53) gave the following cost per stﬁdent for 1983/84. 2.45 million FCFA for
CUSS; 2.13 million FCFA for ENSP; and 1.49 million FCFA for ENS. He
calculated the comparative cost of educating students in the professional
schools and the faculties in that same year and obtained the following results
(p.54): the cost of training a student in CUSS was equivalént to educating six
students in the FDSE, four in the FLSH and four in the FS. Equivalent figures
for ENSP were five, three and three; and four, two and two for ENS. This
strongly demonstrates the disparity in cost per student between the
professional schools and the faculties.

This high per student cost in the professional schools was not only the
result of large budgetary allocations, but to a large extent due to the small
number of étudents enrolled by these professional schools. This means that
efficiency gains (in terms of reduced unit cost) could be reaped if enroiment in
these schools is increased, as this will not only reduce unit cost, but also

increase class size. it should also be noted that these effiéiency gains from
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increased enrolment can adversely affect the quality of education. A
compromise is th'erefore necessary between increasing enrolment and falling
educational quality.
it folléws from our discussions above that in the former University of
| Yaounde, more human and financial resourcés were accorded the Professional
Schcols than thé-Faculties. This is evidenced from the very low student-teacher
ratios and very higﬁ costs of educating students in these schools. The resgl‘t_. L
‘was a very High success rates recorded by these establishments. Drop-out Wasiv - .
'. almost non-existent and rebetition very heglféible. This stfongly contrasted with
the situation in the faculties wﬁere the success rate was less than 25 per cent

in some classes and drop-out and repetition were common place.

242 THE UNI.VERSIW CENTRES

After the Uhiversity of Yaounde, the other main suppliers of higher education
in Cameroon were a group of institutions officially called the University Centres. The
- creation of th'e'é‘.e institutions was a follow-up of the récommendations of the Council
~of Higher Edﬂu'cation and Scientific and Technical Research of December 1974. The
,. purpose of tﬁe»uniyersity ‘centres as éutlihed by article 3 61’ this decree was to

rprovide education, conduct research and carry out production-oriented programmes

. for development. Another reason was to decongest the University of Yaounde, whose
infrastructure was under enormous pressure. This was also a first step in the
'decentralisation‘of the University of Yaounde out of the capital city.

The University Centres functioned almost like the professional schools of the
University of Yaounde. Students were trained for specific duties in the society,
entrance was through a competitive examination and graduates were recruited into
the public sérvice fr_om' the beginning. Their'campUses were located in the towns of
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Buea, Douala, Dschang and Ngoundere. As we shall see in Section 3.5 below, these
university centres were transformed into full-fledge universities by the 1993

university reforms.

2.4.2.1 The Dschang University Centre
This University Centre (now the University of Dschang) was specialised

in agricultural related studies. It had as objective to cameroonise agriculture at . .-
the level of experts on the field, the management of para-public enterp'rnises,; -
rural animation, and also to encourage young graduates to establish as farmers
instead of looking up only at the government for employment. The Dschang
University Cehtre consisted of two establishments; National Advanced School

of Agronomy (‘Ecole Nationale Supérieure Agronomique' - ENSA) and the
Institute of Agricultural Techniques ('Institut des Techniques Agricoles’ -ITA).
ENSA was created in 1973 to replace Advanced Federal School of Agriculture
(‘Ecole Féderale Supérieure_d'Agriculture - EFSA). It operated in Nkolbisson (in
the neighbourhood of Yaounde) until 1985 when it was transferred to Dschang.
ENSA admitted General Certificate of Education (Advanced Level) holders for a
five-year course leading to the award of the Diploma of Agronomic Engineer.
ITA on the other hand started operating in September 1977 with two cycles.
Cycle A trained G.C.E - Advanced Level holders for the 'Diploma d'ingenieur
des Travaux Agricoles', while cycle B prepares 'probatoire’ holders for the

diploma of Agricultural Technicians, both after a three-year course.

2.4.2.2 The Douala University Centre.
This University Centre became functional as from 1979 with the
principal objective of training business managers and teachers of technical
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secondary education. It functioned with two establishments: The Advanced
Teachers Training School for Technical Education (Ecole Normale Supérieure
d'Enseignemeﬁt Technique -ENSET) and the Advanced School of Economics
and Commerce ; (Eéole Supérieure des Sciences Economiques et
Commercialés‘ - E‘:SSEC). ENSET had as duty to train technical secondary

 education teachers. Student teachers: were admitted in two sections: that for

administrative and economic techniques, and that for industrial techniq_ués. The . .j»

hinimum requirement to sit for thé entrance examination was the GCE-
Advanced Level or Baccaulaureat in the technical or scientific fields. ESSEC
'~ on its part was a school for business management studies. Students:
specialised in either theA techniques of management or in commercial
techniques. Studies lasted for four years and were punctuated by field work in
enterprises. It should also be noted that ESSEC succeeded the lnstituté for the
Administration. of Enterprises which existed formerly in Yaounde. This
‘University Centre is now the university of Douala as we shall see latter in this -

chapter.

70



2.4.2.3 The Ngaoundere University Centre.

This institution became operational in 1982 with only one
establishment: the National Advanced School of Food processing Industries.
- (Ecole nationale Supérieuré des Industries Agro-Alimentaire du Cameroon -
. ENSIAAC). ENSIAAC was specialised in the training of engineers and
vtechnicians in food processing like bakery, brewery food conservation and."'
conditjoning, and other domains. Due to fhe nature of its studies, it maintainéd o
very close -Iinké industries. ENSIAAC students visited these industriés for the
practical part of theif “studies, some industrialists also delivered part-time
lectures related to the food transformation process in this institution. Students
were admitted here through a competitive examination for holders of the G.C.E
- Advanced Level or 'Baccaulauréat’ in the sciences, for a three-year course.
They were awarded the 'Diploma d'Ingenieur de Travaux en Agro-Alimentaire’.
Students from the Faculty of Science of the former University of Yaounde were
also admitted on completion of two years of study in the University. They
-underwent a three-year course and were awarded the ‘Diploma d'Ingenieur de
| 'Conception en Agro- Alimentaire'. The‘Ng"aounder,e University Centre became

“the University of Ngaoundere with the reforms as we shall see latter.

2.4.2.4 The Buea University Centre.

| This University Centre was the last among all those created in 1977 to
become operational. It started functioning in 1985/86 with a single
establishment: the Advanced Schooi of Translato‘rs and Interpreters (ASTI). It
- was aiso initially sppposed to accommodate the language course transferred
‘from the University of Yaouﬁde. AST! admitted only first degree holders for a
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two-year course in translation and interpretation. Before the transformation of
the Buea UniVersity, Centre into the University of Buea, ASTI remained its only

establishment though others had been previewed by the decree of creation.

243 HIGHER EDUCATIONAL INSTITUTIONS ATTACHED TO MINISTERIAL
DEPARTMENTS.

Apart from the University of Yaounde and the University Centres,
higher education in Cameroon is also provided by other institutions directly
linked to particular ministries. They carry out professional training in specific
fields and graduates are immediately absorbed into the public service.
Recruitment jnto these institutions is through highly competitive examinations
and only a few students are admitted. The numbers have been reducing further
since government decided to cut down on erﬁployment in the public service.

These institutions include the following:

a) The National School of Admini_stratidn and Magistraicy (ENAM)

This was the first educational institution created in Cameroon in 1959.
It is placed under the authority of the Ministry of Public Service. ENAM trains
administrative, financial, social and judicial personnel for the Public Service. It
also retrains tr;os,e already on the field and carries out research and
documentation in the field of administration. ENAM now admits only candidates
who have at least a first degreé or civil servants of category 'B' with a working

experience of at least five years. Studies last for two years.
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b) The Schodl of Post and Telecommunications (ENSPT).
This establlshment was created in 1969 and placed under the auspices

of the Mlnlstry of Post and Telecommumcatlons lt trains specnallsts for service

| ".‘m the Mlmstnes of Post and’ Telecommumcatlons Armed Forces and

R Commumcatlon. It compromises two, dtvnsnons: A techmcal division for

' ‘telecommunications and an administratiVé and operation ctivision for postal

" services. ENSPT now 'recrtJits students at three; levels: holderé of G.CEE -
Ordinary Level (ortits‘ equivalents) for post and telecommunication agents;
G.CE - Advahced Level (or its equivalents) as post and telecommunication
controllers; and first degree holders as post and telecommunication inspectors.

It equally admits those already on the field for refresher courses.

S ,C) The National School for Social Affalrs Assistants (ENAAS).

It is attached to the ministry of Socaal and Womens Affalrs ENAAS
was created in 1962 with the mission to tram educators and social assistants. It
i'has three cycles, but oniy cycle 'B2' actmits postsecondarylstudents. Courses
here last for two years with the acquisition of the 'State Diploma for principal
Assistants of Social Affairs’ (Dipléme d'Etat d'Assistant Principal des Affaires
Soéiales). Apart from Camefoon government students, other non-governmental
bodies and foreign governments also send students to the school. For quiet a
number of years now, this school has not been admitting students, but has not
been officially closed.

d) The Military Academy (EMIA)
This school is placed under the authority of the Ministry of Defence. It

has as mission to train senior military officers for the army. Students are
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admitted at two levels for a two-year course: degree holders who graduate as
Lieutenants in the army , and aecond year university students or military men
who have obtained the G..C.E - Advanced level (or its equivalents), who
graduate as Sub-lieutenants. EMIA also admits foreign students presented by

their governments.

" 'e) The National School of Public Works (ENSTP)

This school was created in 1970 and placed under the Mlnlstry of

Public Works and Equtpment It had as mission to supply senior staff for pubhc",':f" s

works, urban development and the agricultural sector. ENSTP now admits only
sécondary education graduates .for a three-year course qualifying as
engineers, the other sections having been suspended. It offers courses in civil
engineering, rural engineering, topography and urbanisation. An annex
operates in Buea for the training of technical agents and technicians of a lower
level.

-f) The National Schoal of Youths and Sports (INJS).

A' This vlras ‘created in 1972 and became operational in 1974. INJS
comprises two sections: Physical and sports education, and youth counselling
and animation. There- are also two cycles: cycle one admits sécondary
education graduates'for a three-year coorse leading to the award of the
diploma of yotJth coonsellors and animation (Diplome-. de Conseiller de
Jeunesse‘et d'Animation) or the diploma of teachers of sports and physical
education (Dipldme de Professeur d'Education Physique et Sportive). Cycle
two admits eithar secondary graduates for a five-year course or degree holders
for a two-year course. Graduates are awarded the diploma of principal youth
counsellors and animation (Dipldme de conseiller Principal de Jeunesse et

d'Animation) or the diploma of certified teachers of physical and sports
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education (Dipléme de Professeur Certifié d'Education Physique et Sportive).
Graduates are ‘employed by t_he 'Ministry of National Education for physical
education teaéhers, ’and'the Ministries of Agricultﬁre and Social and Women's'
Affairs for couﬁéellors and youth instructors,
g) The National Police Training School.

This sch'obl is aﬁached to the Secretariat of Internal Security. It trains
personnel for the police force. Students admitted range from G.C.E - Ordina_ry .
Level holders to degrée holders. Graduates obtain ranks ranging from Police

Inspectors to Police Commissioners.

244 HIGHER EDUCATIONAL INSTITUTIONS WITH REGIONAL OR
INTERNATIONAL STATUS. |

The geographical posiiion of Cameroon on the Afriéan continent has
'attracted a number of fegiona! and international professional training
institutions into the country. Apart from professional training and retraining,
these schools also carry out studieé and research related to the programmes
they offer. We now briefly examine these institutions.

a) The Institute for Demographic Studies (IFORD)

IFORD is the fruit of an accofd signed between the Cameroon
government and the United Nations Organisation (UN) in November 1971 on
the recommendations of the UN's mission for demographic programmes in
Africa. IFORD covers the needs of twenty-five French-speaking?® African
| countries in providing specialists in- population issues. It admits only first_-

. degree holders presented by their home governments for a single-cycle two-

2 Its counterpart exist in Ghana - Regional institute for

Population Studies (RIPS) for English-speaking Africa.
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- year course. Gradﬁates are awarded the diploma of advanced specialiséd
studies in demography (pipléme d'Etudes Superiéures Specialisées en
Demographie - DESSD). This establishment v;fas attachéd to the University of
Yadunde Il after the 1993 University Reforms.

b) The Interﬁational Insurance Institute (IA).

HA is an international professiénal institution created in 1972. it has as |

mission to train insurance technicians for twelve French-speaking West and = - -

Central African countries. It also carries out research and gives technical -

assistance to insurance companies. Today, admission into llA is opened to
citizens of the fourteen member-states of the inter-African Conference of
. Insurance Markets (Conference Inter-Africaine des Marchés d'Assurances -
CIMA) and candidates are officially presented by their country of origin. These
member-states also finance this institution. 1A trains four different categories of
students: Insurance technicians, Higher insurance technicians, Senior
insurance staff and Senior specialised insurance staff. It admits students with
‘Probatoire’, 'Baccauladréat.’, 'Licence' and 'Maitrise’ or the next inferior diploma
" awarded by lIA (with working experience) for the various categories.
¢) The Sub-Regional Institute of Statistics and Applied‘Economlcs
(ISSEA).

This institute was created in 1961 as the International Centre for
- Statistical Training (CIFS) under the auspices of the UN anq the Cameroon
government. Presently, it belongs to, and is financed by member-states of the
Customs Union for Central African States (UDEAC). ISSEA trains students in
statistics and applied economics in three different cycles: the cycle for technical

agents admits ‘BEPC' holders for a nine-month course. The cycle for technical
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assistants enrols students with 'Baccaulauréat’ for a two-year course, while the
cycle for statistical engineers trains 'Baccaulauréat’ holders for three or four
years (depending on the grade scored in the entrance examination). ISSEA has
trained students from about twenty-one Afriéan countries.

d) The Pan-African Development institute (PDI).

There exist two of these institutes in Cameroon: One in Douala for
fraﬁcophone Central Africa, and the other in Buea for anglophone west Africa® .
These schools are concerned with training, research and consultancy‘ in
development-related issues. The initiative to create such institutions came in
1964 among some African personalities concerned with decolonisation
problems. The objective was to train Africans to efficiently replace departing
expatriates after colonisation. Three study options are offered: regional
development and planning, management of enterprises and co-operatives, and

the training of trainers (only in the Douala institute).

2.4.5 HIGHER EDUCATIONAL INSTITUTIONS IN THE PRIVATE SECTOR.
We classify under this category all higher educational institutions not
under the control of the government. The adrﬁinistration and finance of these
institutions is in the hands 6f private individuals or non-governmental bodies.
As for institutions belonging to non-governmental bodies, we can distinguish
those owned by religious authorities in Cameroon. The most prominent here is
the Central African Catholic University located on the outskirts of Yaounde. The

nature of studies in this University is similar to that offered in any iraditional

® The remaining two in Africa are in Ouagadougou (Burkina-

Faso) for francophone West Africa, and in Kaboue (Zambia) for
Southern Africa.
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university institution. For the moment, studies are effective only in the arts and
social science#. Secondly, we have those religious institutions which are
specialised only in theological teachings. They train priests and pastors who
work for their various religious denominations. Here we can cite the Faculty of
. Protestant Theology in Yaounde, the Presbyterian seminary in Kumba, the
Baptist Seminary in Ndu, and the major Seminaries of Nkolbisson and'Bambili'.
The other institutio_ns in the private sector, we consider as higher
education are those créated and managed by individuals or groups as businesé
enterprises with profit motives. in Cameroon, these are mostly limited to two-
year postsecondary institutions which offer professional training leading to the
award of an undergraduate diploma known as the "Brevet de Technical
Superieur” (BTS). Some private institutions offering BTS courses in Cameroon
include: 'Institut Samba Supérieur' and 'Institut Siantou Superieur' in Yaounde,
‘Ecole Supeﬁeure de Gestion' and 'Institut de Technologie de l'information’ in
Douala, and the 'Groupe Tankou Enseignement Superieur’ in Bafoussam and
many others. Recently, two postsecondary institutions have been apbroved in
Bamenda: the Nacho University of Cameroon and the Polytechnic of Bamenda.
'Institut Samba Superieur' deserves some attention here because of the
ambitious projects of .its management. It started operating in the 1992/93
academic year with only 105 students. In 199495, it enrolled 1333 students -
the only number of places it could offer since the demand was much greater.
This school presently offers BTS courses in nine disciplines including
journalism, photography,. home economics, marketing, business
communication, hotel management, computer studies, accounting and
managlement, and secretaryship. This institution charged a fee Qf about
195,000 CFAF ‘(1995) which is far less than what is taken annually by the
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Catholic University. It is however facing some difficulties, like the lack of well
equipped laboratories and workshops, and the lack of qualified staff in some
disciplines like photography. The proprietor intends to transform this institute
into a full-fledge university and construction work is nearing completion on a

permanent site.

In the face of rising.demand for higher education (the combined effect
of population growth and increased access to education), private higher
educational institutions offer an alternative for expanding access without
adding to government expenditure. Private universities are then expected to
join as partners in the production of skilled human resources. The likely
problem to be faced by the development of this sector is that privéte higher
education is expensive to pfovide and consequently costly to attend. The more
private higher education is job-oriented, the more students it will attract and this
will equally help reduce the lost in foréign currency spent on studies out of the

country.

Private institutibns can be more efficient as they are more flexible in
responding to changing demands from students and employers. But much care
must be taken to see to it that some minimum quality is upheld in this private
institutions. A supervisory authority or body can be created to take care of this,
especially in situations where these schools award their own certificates. if

accreditation is done by the Ministry of National Education (as is the case with
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BTS), then supervision should be very limited or eliminated. In this way, private
institutions can make a positive contribution to the country's human resource

development.

2.5 UNIVERSITY EDUCATION IN CAMEROON AFTER THE 1993

UNIVERSITY REFORMS.

The President of the Republic in January 1993, signed a series of
decrees greatly transforming the landscape of university education in
Cameroon. These decrees have been compiled and published by the Ministry
of Higher Education under the title "University Reforms in Cameroon" (La
Reforme Universitaire au Cameroon). This document outlines four principal
problems which confronted university education in Cameroon and which
consequently motivated the 1993 reforms: a very low teacher-student ratio, low
internal and external returns, the dominance of welfare services in the
university budget and a demoralisation of the university community (p.10). In
this section, our aim is to presént the various univer;sity institutions in
Cameroon after the reforms.

An important aspect of these reforms, which is of interest to us in this
chapter was the decentralisation of university education in the country. An
initial attempt was made in 1977 with the creation of four University Centres.
These failed in decongesting the former University of Yaounde because they
were highly specialised, entry was very selective and only a few courses were
offered. The reforms stafted with decree N°92-74 of 13™ April 1992,
transforming the University Centres of Buea and Ngaoundere into full

universities. The decentralisation was further expanded by decree N°93-026 of
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1g" January 1993, which created the universities of Douala, Dschang,
Yaounde | and Yaounde II.' , |

In the paragraphs that follow, we list the various"establishments of the
six universities now existing in Cameroon , as outlined by the presidential
decrees of 1993. It should be noted that some of the establishments listed
below are not yet operational but are provided for by the decrees organising

the various university institutions.

 2.5;1 THE UNIVERSITY OF NGOUNDERE.

The academic and the administrative oréanisation of this University is defined
by decree N°93-028 of 19" January 1993. The establishments of this institution
are outlined by article 107 of this decree as follows:

Faculties

-Faculty of Letters and Social Sciences

-Faculty of Law and Political Sciences

-Faculty of Economiés and Management

-Faculty of Sciences

~Faculty of Education

Professional Schools (Les Grandes Ecoles).

-The Advanced school of Agro-lndustrial Séiences

- -The School of Geology and Mineral exploitation

“The School of Veterinary Science and Medicine

~~The School of Chemical Engineering and Mineral Industry

-The University Institute of Technology
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2.5.2 THE UNIVERSITY OF DSCHANG

Article 107 of decree N°93-029 of 19"‘ January 1993 attributes the following
establishments to the university of Dschang:

Faculties

-Faculty of Letters and Social Sciences

-Faculty of Law and Political Sciences

-Faculty of Science

-Faculty of Agronomy and Agricultural Science

Professional Schools

-The Fotso Victor University Institute of Technology (Bandjoun)

-The Institute of Fine Arts (Foumban)

2.5.3 THE UNIVERSITY OF DOUALA

The various establishments of this institution are outlined in article 107 of
decree N°93-030 of 19" January 1995 as follows:
Faculties

-Faculty of Letters and Social Sciences

-Faculty of Law and Political Sciences

-Faculty of Industrial Engineering

-Faculty of Economics énd Applied Management
-Faculty of Science

-Faculty of Medicines and Pharmaceutical Science
Professional Schools

-The University Institute of Technology

~-The Advanced School of Economics and Commerce
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-The Institute of Fine Arts

~The Institute of"FisheryTScience

2.5.4 THE UNIVERSITY OF BUEA -

The University of Buea is organised by decree N°93-034 of 19" January 1993,
Article 49 of this decree lists the establishments which constitute this institution
as follows:

-The Faculty of Arts

-The Faculty of Education

-The Faculty of Sciences

-The Faculty of Health Science

-The Facuity of Engineering and Technology

.~ -The Faculty of»Agri‘culture and Veterinary Medicine

;The Faculty of Social and Manégement Sthdies

-The Advanced School of Trénslators and Interpreters

-The College of Technology

2.5.5 THE UNIVERSITY OF YAOUNDE L.
Article 107 of degree N°93-036 of 19" January 1993 enumerates the various
establishments whioh make up this institution as follows:
Faculties |
_-The Faculty of Arts, Letters and Social Sciences
-The Faculty of Science
The Faculty of Medicine and Biomedical Sciences

-The Faculty of Education. -
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Professional Schools
-The National Advanced School of Engineering
-The Advanced Teachers' Training School

-The University Institute of Wood Technology

2.5.6 THE UN]VERSlTY OF YAOUNDE II.
. The establishments of this institution are listed in article 107 of decree N°93‘Q37' of
29" January 1993 as follows:

Faculties

“The Faculty of Law and Political Science

-The Faculty of Economics and Management

Professional Schools

-The Advanced School of Mass Communication

-The Int’efnational Relations Institute of Cameroon

~The Institute for Demographic Training and Research

The comment we can make on the decentralisation of higher education

in Cameroon is that despite the continuous insistence on the

, - ‘professionalisation of studies in the Faculties, the Professional Schools

continue to exist side-by-side the Faculties, and in some cases, a Faculty and a |
Professional School in the same University are expected to do virtually the
same thing. For example, in the University of Yaounde |, we have the Faculty of
Education and the Advanced Teachers' Training School (ENS) which are
practically supposed to do about the same thing. This is the very case in the
U‘niversity of Buea where we have a Faculty of Engineering and Technology,
and a College of Technoiogy, and also in the University of Douala with the
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Faculty of Economics and Applied Management and the School Economics and
Commerce (ESSEC). Though all of these establishments are not yet functional
| in some-of these Universities, their inclusion in the decr_ee of creation implies
that sooner or latter, they will become operational. It is our wish that the
objectives of these establishments be clearly spelt out before they | éo
operational. This will avoid duplication and the financial burden this would have

entailed on the Universities concerned.

Another comment we can make on the structure of higher education in |

Cameroon emanating from the reforms concerns the creation of some particular
establishments in almost all the universities. An example is the College or
Institute of Technology which exists in five of the six universities. If all these
colleges were to become operational, and given the limited financial resources
. of these universities, the quality of education offered might not be guaranteed.
These colleges will be inadequately equipped and staffed, as scarce human
and material resources will be spread widely among these schools. Enrolment
from the start will be low, thus leading to low student-teacher ratios and high
per student cost. In order to reap economies of scale and assure high standard
of learning, just one or two of these colléges should be allowed to operate. The
general objective therefore, should be to make universities specialise in
partiéular disciplines so fhat responsibilities are shared and education

produced more efficiently.
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26 CONCLUSION

Following the discussions above, one can conclude that the
development of higher education in Cameroon is virtually at the end of the
initial phase which Saint (1992 p.3) describes as consisting of the creation and
expansion of national systems of higher education and employing them to meet
critical human resource needs in the public sector following independence.
This phase started with the creation of the Cameroon School of Administration
in 1959 and the National Institute of University Studies in 1961 ; latter to
become the University of Yaounde and the nucleus of higher education in
Cameroon until decentralisation in 1993. Other more career-oriented
institutions were also established by the government in addition to a number of
regional schools located in Cameroon. A more recent phenomenon in the
higher education sub-sector has been the creation of private institutions like
the Catholic University of Central Africa and several two-year postsecondary
establishments which prepare students for non-degree 'diplomas like the
'Brevet de Techniciens Supérieur’ (BTS).

After this first phase of creation and expansion, the next phase now has
to deal with issues concerning financing, efficiency, relevance and the quality
of learning. These pre-occupations are necessary if higher educational
institutions have to remain the principal source of skilled labour and technical

knowledge needed to guide national development.
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Part Two of this study presents the methods of analysing the data and
the results from our estimations.  We specify our production and cost
function models, describe how they will be estimated, and how potential
statistical problems will be solved in Chapter Three. While Chapter Four

estimates and presents the resuilts of the models specified in Chapter Three.
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'CHAPTER THREE

SPECIFICATION AND ESTIMATION PROCEDURES OF THE EDUCATIONAL
PRODUCTION AND COST FUNCTIONS

3.1 THE EDUCATIONAL PRODUCTION FUNCTION
3.1.1 INTRODUCTION

The production of any good or service, for example, bread or
medical care requires valuable resources, consisting of various kinds of
labour, capital, land and entreprensurial ability. Like all other producing
entities, the management of educational institutions decides on the types
- and amounts of production, on the types and amounts of resources, and
on the way these resources are to be organised. The educatibnal
production process can therefore be modelled by establishing a
relationship between educational inputs and output. This relationship is
known as the educational production function in studies of human capital
formation. 1t is defined sirhply as a statistical relationship I‘inking student
outcomes to charact,eristicé of the students, their families and other
students in the school, as well as characteristics of their schools. This
function is used to assess the internal efficiency of an educational system
or institution. As noted by Bowles (1970, p.12), "in setting school policy
and in long-range educational planning, knowledge of the educatipnal
production function is essential to efficient resource allocation." The
educational production function as used in human capital theory is an
adaptation of the neo-classical production function which we briefly

present in the following section.
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3.1.2 THE NEO-CLASSICA_L PRODUCTION FUNCTION
The production function expresses the maximum amount of output

capable of being produced by each and every set of specified input
combinations in the existing state of technical knowledge. It can be
presehted in mathémafical, graphical and tabular forms. Under neo-
classical assurﬁptions,_the production function is a single-valued mapping

from input space into oufpuf space in as much as the maximum attainable
_A output for any stipulated set of inpqts» is uﬁiqué (Ferguson, 1969). Two
broad categories‘ of producfioh ‘functions are distiriguishable in broduction
theory: fixed- and variable-proportions production functions.
| A production process is said to be cﬁaracterised by fixed
proportions if, and only if, each level of output technologically requires a
unique combination of inputs. In this case, only one combination of inputs
can produce a specified output. This is frequently called a Leontief
function. A fixed proportions production function can be represented as
follows:

= Minimum(—L 22 %n.
Q—J\szmum(al e ) [3.1]

‘where Q is the maximum attainable 6utput,
(x4...%n) are the quantities of ihputs,
(ot4...0tn) denote constants, and
"Minimum"” means that Q equals the smallest of the ratios (/o).

At any observable production point' on the fixed-proportions production ‘

~function, the following relation must hold:

1 A production point is a point at which no input is

redundant.
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R T T N [32]

If not, only the input with the lowest ratio will determine the level of output
and a fraétion of inputs with higher ratios will stéy redundant.

The second category of production functions is that with variable
proportions. Here, the same level of output can be produced by two or
more combinations of inputs; in other words, one input can be substituted
for the other cbntinuously in such a way as to maintain a constant level of
output. This is the essenﬁal technological feature of the variable-
proportions production function. This second category ties in with one of
the objectives of this study, which is to determine the relative importénce
of the various educational iﬁputs in a bit to proposing a substitution of the
less effective with the more effective inputs. The variable-propartions
production function can be expressed as follows:

Q = (X1, X, ..., Xn) [3.3]
Where Q is the output and x, the inputs.
A numper of assumpti_ons are made concerning this variable
o proportions pfbdﬁction function?. | |

~a) It is everywhere continuous and well defined over the range of inputs

B “yielding non-negative output. it thus adrhit_s continuous-first and second

order partial derivatives. |
b) The inputs are assumed to be continuously variable - they are real

variables defined over the non-negative domain of real numbers.

2 This analysis is abridged from Ferguson (1969,
Chapter Four)
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c) The production function is assumed unchanging, it is given and admits
neither technological progreés nor retrogression.

d) The inputs remain unchange in character and homogenous within
themselves. o
e) Finally, the behaviour of a single-product firm is’assﬁmed and a perfect
competitive market for inputs and output.

Given the above assumptions, we can use the production function
presented in equation [3.3] to obtain the rharginal productivity (MP) of any
given input. The MP of x, is the rate of change of total output in relation to
the variation of its quantity - the partial derivative of equation [3.3] with

respect to xi.

— @ . q(xl""xn)
M=% " o)

[3.4]
We can in a similar way obtain the MP for any other input.

The above discussion deals only with the technical aspects of
production theory in which economic magnitudes such as input and output
prices are not introduced. We now take into consideration the much more
important pad of the theory which requires the use of economic criteria in
the allocation of inputs. The assumptidns outlined above regarding the
continuous production function are retained here.

The economic criterion in this optimal input combination problem
is that the largest output be produced for any stipulated expenditure upon
resources. This problem, in other words, involves the maximisation of

output subject to a given level of cost. It can be formulated as follows:

Maximise 0= (%%, ,.%,) [3.5]
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Subjectto T=2.px, [3.6]
i=1
where p; denotes input price and ¢ is the constant stipulated level of cost.
Q and x apply as above. To solve this problem, we first construct the

Lagrange function:

L= f(x,,..x, )*l(gp,.x,. ~7) [3.7]

The first order conditions for a constrained maximum are that all partial

derivatives of equation [3.7] equal zero. Performing the differentiation we

e P }
a2 [3.8]

obtain:

fi is the first partial derivative of the production function with respect to x;.
Expression [3.8] provides (n+1) equations to solve for (n+1) unknowns
(X1,...,Xn) in terms of the (n+1) paramseters (ps,...,Pn, €).

Solving [2.8] we obtain:

A A I~ [3.9]
b P Py

This states that the optimal input combinatidn is attained at the
production paint where the marginal productivity of the last franc spent on
resources is the same in every use. That is, the marginal productivity of a
franc's worth of any resource must equal the marginal productivity of a

franc's worth of any other resource (Ferguson 1969, pp.132-3).
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The above development of the n‘eo-clrassical theory 6f production.
is based on very restrictive ass_l'.tmpti'ons. These assumptions would hardly
hold when confronted with fhe actual} behaViOur of a produétion unit and
more especial‘ly when it concerns the production of education - the object

of this particular study.

3.1.3 LIMITATIONS OF THE EDUCATIONAL PRODUCTION FUNCTION

| Despite the fact that we view the educational _Stablishment
as a production entity - a process which involvés the commitment of inputs
to obtain an output, the realities of education differ considerably fi'on'i the -
| pedagogical assumptions of the production functioh outlined in standard
neo-classical theory. Some of the peculiarities of educational production
are as follows:

School. administrators know very little about the production
process and do not therefore, select or alter inputs with a view to
optimising any well-defined function of school output. This is more so for
higher educatidn in Cameroon which was still of recent a state monopoly.
The reason being that political and social considerations do ndt always tie
with economic optimising degcisions. | |

| | Seco_hdly, ihe output of the education indus,tfy is multi—dimentibnal
and produced simultaneously. The homogenéus and single output
assumptions are therefore violated. The output is both quantitative and
qualitative, and measurement ié not at all _evident. Researchers in the field
are not yet agreed on any méasure(s) to be used to evaluate the activities

of the educational systém.
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Thirdly, in education, unlike in other producing sectors, the
decision-maker has no control over some of the inputs which intervene in
the educational production process. He can control school environmental
characteristics, but education is also influenced by family background
variables and students' ability and initial level of learning which are out of
his control. This makes efficient production very difficult.

Also, in education, . inputs can not be selected as in a factory.
There is yet no unanimity on any class of inputs and the methods of
measurement to be used. The assumption 'of homogenous inputs is hardly
tenable in educational production. No two teachers can be the same even
if they have the same qualiﬁcation and the same years of experience. In
addition, the market for educational inputs is hardly perfect, especially in
Cameroon, and more so in higher education where the government is
almost the sole buyer - we have some sort of a monopsony market
situation®.

Furthermore the data set for educational production is rather
imperfect: the collection of famivly background data from students or pupils
is plagued by a lot of inacchracy and many variables are omitted simply
for lack of an appropriate measure, and the uée of proxies implicitly
admits the existence of measurement errors. In a critical remark regarding
the specifiCation of inputs in educational production function analysis,

Hanushek (1979, p.363) noted that, "there is little conceptual ciarity, and

3 This was more evident with the recruitment of higher

education teachers in Cameroon in the period of the
former University of Yaounde.
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the choice of inputs seems, sometimes explicitly, to be guided by data
availability rather than any notion of conceptual desirability".

The above problems beset the direct application of a model such
as the neo—cléssiéal production function to the educational production
process. This implies that, if the prescription of equating the ratios of

marginal productivity to prices over all inputs

SN NI R [3.10]
b P Py ' :

'is applied to the input coefficients which emerge from an estimated
educational production function, efficient allocation of resources will

almost certainly not oceur.

Despite all these limitations, many researchers have continued to
estimate educational production functions to evaluate efficiency in human
capital investments. They have had to compromise between what is
conceptually desirable and the shortcomings inherent in the study of
educational production functions. The objective in this sort of analysis is
"therefore to ‘if.nprove on the efﬁciency of resource allocation (reduce the
“ gap between the ratios - MP.IP.) rather thén achieve optimum resource

allocation.

3.1.4 THE PRODUCTION FUNCTION FOR HIGHER EDUCATION IN
CAMEROON

As we mentioned earlier in the introduction, the production of
education requires valuable resources. The school organisation is seen

as a firm which receives material inputs and transforms these resources
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into the produbtién of educated indiv.iduals.: The generél form of the
educational 'productioﬁ function has beeﬁ specified _by some authors
(Bowles 1970, Hanushek 1979, and Simmons and Alexander 1978) as
follows: |
A=f(F, S, P [3.11]
Where, |
A - denotes some measure of school output (such as academic
achievement),
F - refers to the vector of family background characteristics,
S - is the vector of variables measﬁring school environmental
| inputs,
P - stands fbr vector of peer group chafacteristics, and
-1 - refers to vector of variables representing students' ability and
the initial level of learning attained by the student prior to entry

into the level of school in question.

The above specification which assumes availability of data on all
~ the variables may not be vefy suitable in our case because of the reasons
. advanced above concerning the measurement of educational: production
fun_ction variabies. Fof this study on the'forr‘n‘e'r University of Yaounde, we
specify a mo_dél that we .hope appropriateliy .describes the production
process. The assumption underlying thié &study is that the school
authorities can identify the goods and sewf&es, or factors of production
most likely to raise academic achievement, and then reallocate resources.
in favour of such factors. This implieé that we shall place emphasis only

on policy variables - those inputs which can be manipulated or controlled
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within a given time by the university authorities with the aim of improving
the production efficiency of the educational system. Policy variables fall

under the category of school environmental inputs (S).

3.1.4.1 The Statistical Models and Definition of Variables.

We specify the following implicit educational production function

relating academic performance to school environmental resources for . o

higher education in Cameroon.
Le = f(NSS;, TTS;, TSS;, XPS;, STR;, ENT})
- Where, |
L. = Measure of academic achievement. This is proxied here by the
number of first degrees ('Licences') awarded at time {.
PL¢ = This is the percentage of all students awarded first degrees - a
relative measure of performance in each faculty at time t.
ENT; = The total number of students enrolled at time t.
TTS¢= Total number of the teaching staff at time t.
TSS; = Real average salary of the teaching staff at time t.
STR: = Student-teacher ratio at time t - a proxy for class size.
BSR; = Book-student ratio - the number of library books per student at
time t, |
XPS; = Expenditure per student at time t.
NSS; = Number of students benefiting from scholarships at time t.

g, and b; are parameters to be estimated.
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These are a set of parsimonious variables which we believe
should depictv'the central issues in the prodﬁctiori process. The production
functions for higher education in Cameroon to be estimated are as
follows:

P;:  Li=ap+ aNSS; + a;TTS; + a;3TSS; + a, XPS; + asSTR; + & [3.12]

Py:  L;=Dby+ b)NSS; + b,TTS; + bsTSS; + by XPS; + bsENT; + & [3.13]

Ps:  logl:=loga, + a;logNSS; + a,logTTS; + a3;logTSSt + agogXPS, +
aslogSTR +¢& [3.14]

Py logLi=logbo + bilogNSS, + bylogTTS; + bslogTSS, + blogXPS, +

| ‘bslogENT; + & | [3.15]

In order not to underrate faculties with smaller enrolments,. we
have also decided to use a relative measure of abademic achievement
(PLy). Four additional equations will thus be estimated (Ps to Ps), replacing
L; with PL..

Equations [3.12] and [3.13] are the linear functiqnal forms in
which academic achievement (L:) is regressed on school environmental
resources in a linear additive manner. Equation [3.13] differs from
equation [3.12] in that STR is replaced by ENT. Equations [3.14] and
[3.15] are the logarithmic transformatfons of equations [3.12] and [3.13]
respectively. The explanations fdr each of these functional forms is given
in section (3.3) together with the procedures for estimating these functions

and the difficulties involved.
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3.1.4.2 Description of Vaniables
Number of ‘Licences’ produced (L)
This-variable represents the number of first decrees produced by

" - the faculties of the former University of Yaounde, ahd is used here as a

| - proxy for educational achievement. The acquirement of a university

degree is the ultimate objective of any university student. This serves as a
passport into the labour market at that given level. A university drop-out
retains his pre-university status in the labour market. Furthermore, the
Cameroon society places a high premium on credentials - the recognised
worth of an individual. The acquisition of a university degree equally
reflects the higher educational concemns of parents and even teachers..
- But university education also produces other ascriptive outcomes which
are difficult to measure. The reliance on L; is because this is easily

measurable and data acquisition is equally easy.

Percentage Performance (PL) |

In addition to the use of the absolute measure of output (L) as our
dependent variable, a relative measure (PL) is also used. PL is the
absolute number of degrees produced, expressed as a percentage of the
number of students enrolied. Tafah (1989, p.140) argues that "the use of
‘absolute number of successful candidates alone might unde‘frate smaller
schools which perform relatively well." He continues that the relative
- variable reduces all schools to the same measurement. Umo (1980, p.27),

though not using it, recommends the use of output-enroiment ratio as a
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good measure of educationél achievement where the wastage fate
(repetition and drop-out) is high as was really the case in the faculties of
the former University of Yabunde. |

Our output measures (L and PL) might not effectively measure the
amount of knowledge a student acquires at the tertiary level of education,

but remain the most objective we can have, given our data set. Promotion

to an upper class would have been a better measure since it takes care of . .

the production process in the lower classes as wevll, but we could not
obtain it for the pefiod covered by our study. The number of students
awarded degrees (that is, promotion from the final class) was believed to

be the best alternative.

Enrolment (ENT)

Total enrolment is included as one of the inputs in our production
function in an attempt to take into account the possibility that the écale of
operations in t_he faculties affect the output of the educatiohél process. An
institution which is too large might pose administrative pedagogic
problems and thus affect the perfqrmance of ‘studehts 'as; they foliow N
lessons out of lecture theatres and strikes become very frequent.

Many authors havé used this variable in their studies (as
examples: Perl 1973; Simmons and Alexander 1978; Psacharopoulos and
Woodhall 1985). Psacharopoulos and Woodhall (p.215) assert that
"among the most impdrtaht inputs into the educational process are the
pupils or students themselves." Bowen (1977, p.13) equally notes that

"students are not only the object of the educational process but also an
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important part of the environment in which instruction takes place." This
variable has produced mix results in various studies. In a review of

studies on éducational production functions, Simmons and Alexander

(1978) found a positive relationship betwe_er_'e enrolment and educational
" achievement in two of the studies, and also’a negative relationship in two

others. Its behaviour therefore depehdson the production process in any

educational system or institution. Since we are trying to examine the
production process in the faculties of the former University of Yaounde,
we refrain from any pfediction on the behaviour of ENT and wait for

empirical evidence.

Total Number of Teaching Staff (TTS)

TTS is used in this study as a proXy for the quantity of teaching
time actually supplied by members of tHe academic staff. The quantity of
teaching time could have \)veli‘ been evaluated by the number of hours
taught, but since it was not possiblle to reconstitute these hours in the
faculties over the study period, we then used TTS as a proxy. It should

also be noted that this variable has nothing to do with teacher quality

gince teachers of all grades or ranks have been included without

distinction.

TTS is used on the assumption that all teachers supplied the
same number of teaching hours per week. In réality, this varied a lot
among staff members. Some taught for less than four hours a week while
others taught for more than'twe,lve hours. Wé hope the numbers of hours
taught by parf-time lecturers and post-graduate students will cover this

gap since we have not included them as staff members.
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Many researchers have used this variable (for example, Tafah
1989 and Umo 1980). In the words of Tafah (1989, p.141), "the actual
number of teaching staff is a crucial input in any educational system and
students’ perfonnance at any of the levels of education is critically
dependent on the teachers." We postulate that the number of academic
staff is performance enhancing and thus a significantly positive
relationship between TTS and the number of degrees produced (L and

PL) is expected.

Real Average Salary of the Teaching Staff (TSS)

TSS is used here as a quality index since it is a proxy for teacher
experience (number of years in work) and qualification (level of
education). Salary scales in Cameroon provide experience- and
qualification-related increments. Both experience and qualification are
acceptable measures of the quality of a teacher. Staff salary was the most
important single expenditure item in the direct budgets of the faculties of
' the former University of Yaounde (representing mofe than sixty percent).
Given that educétion is labour intensive, TSS‘ should normally be high. Its
size therefore warrants its inch)sion in the model to see its influence on
academic performance as wéll.

It is important to note that staff salary includes only that part of
income from teaching (research allowances are excluded). Staff salary is
measured in constant CFA francs so as to get rid of inflation and measure
only the influence of the teachers' purchasing power on students'
performance. We have.used' the consﬁmer price index (CPI) to deflate the

salaries. As a proxy for teacher quality, the real salary of the staff is
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expected to be productivity enhancing, and thus positively influence

academic performance.

The Student-Teacher Ratio (STR)

STR is our proxy for class size and equally serves as a quality
index. Simmons and Alexander (1978, p.353) describe it as "a traditionally
important variable for the internal efficiency of schooling.” STR is
obtained by dividing the number of students by the number of teachers to
obtain the number of students per teacher.

One can be tempted to link the high rate of failure to the large
class sizes in the faculties of the former University of Yaounde, It is a bit
hasty to draw a definite conclusion on the basis of this argument since the
teaching methods employed and the curriculum might reduce the
importance of class size as an indicator of over-use or under-use of
teachers. We thus avoid any a priori prediction on the behaviour of STR

and wait for an empirical investigation.

The Book-Student Ratio (BSR)

This variable measures the number of books available to each
student. The importance of textbooks and scientific journals in a university
environment need not be oVer-emphasised. The library is the foundatioh
of a university's academic quality and research capability. Without access
to recent developments worid-wide through current books and journals,
originai research is rarely possible. Most of the research on the inputs into
the educational process have found this variable positively significant in

determining academic achievement. As Buchnan and others (cited by
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Saint 1992, p.98) put it, "there is now a substantial body of research which
demonstrates the importance of textbooks and supplementary materials in
increasing student performance and academic achievement. Book
provision is widely regarded as being the single most cost-effective factor
in upgrading educational quélity."

This abundant evidence has led some specialist to advocate the
establishment of a minimum BSR as one of the parameters of educational
quality. The outcry for the decline of the quality of education in Sub-
Saharan Africa is blamed on the stagnating or even declining share of the
book acquisition budget in the school budget (World Bank, 1988).

The use of these variable in our model assumes that students
make good use of the books available. That is, a student with more books
is exposed to more learning than that with lessv books. We however
‘recognise the fact that the availability of study and reading space, the age
distribution of the books and the book lending poljcy do really influence
the effectiveness of books despite their numbers, and conéequently their
impact on performance. From the abqve assumptions, we hypothesise a
positive relationship between the BSR and academic performance(L and
PL). Our hypothesis is supported by the World Bank (1988, p.78) when it
notes that "supplying libraries with multiple copies of textbooks as well as

supplementary books and periodicals, is the highest priority."”
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Ekpenditure Per Student (XPS)

This variable measures recurreht government expenditure in the
faculties of the former University of Yaounde. Capital expenditure is left
out because it occurs very infrequently and thus can not determine the
yearly output of the institution. Our aim here is to see how the government
‘can use this variable in the short-run as a policy instrument to influence

the output in university education. It therefore ignores the opportunity cost

or forgone earnings by the students and the personal contribution of the - o

“student (or his family) to .his studies. XPS is simply what the government
spends to deliver the higher education service. |

This variable has been widely used as an input in 'educationai
production function analysis. Results obtained have been very
contradictory. While the World Bank (1988, p.34) notes that "low
expenditure per student has certainly constrained educational
achievement in Sub—Saharan Africa", Simmons and Alexander (1978,
p.354) draw an opposite conclusion from a research review: "unit costs,
particularly at the secondary and higher levels, could be significantly
vlowered without affecting performance.” We are thus unable to forecast

the behaviour of this variable in our model a priori.

Number of Students on Schélarship (NSS).

We include the number of students on scholarship as an
independent variable in our model to assess the impact of bu'rsafies on
student performance. Expenditure on scholarship was the single most

important expenditure item in the budget of the former University of
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Yaounde. It took up more than 50 percent of the budget of the university

in the 1990/81 academic year.

When the UniverSity of Yaounde was created, bursaries were
given as a motivation to students. This was when enrolment was still low.
Government needed skilled human resources to take over administrative

and managerial functions hitherto in the hands of foreigners. As the years

went by and enrolment increased, the situati'on changed from that of TR

insufficient supply to that of insufficient demand of skilled manpower. The
objectives of tha award of scholarship were now no longer justified, but
government continued payment, though now using a more selective
criteria than from the start, when all studenfs were on bursaries.
Scholarships were discontinued in the 1990/91 academic year, not
through a systematic study and conclusion that they had nothing to do
with student performance,. but because of government's inability to

continue payment amidst frequent student strikes.

Due to its large share in the university budget, we therefore intend
to establish a relationship between thesa bursaries and student
performance. Given the extravagant manner in which students spent
these scholarships, we do not expect any significant link between them

and student performance.

107



3.2 THE EDUCATIONAL COST FUNGTION
3.2.1 INTRODUCTION

In view of the magnitude of resources‘ committed to higher
" education and the rapid rise in these ameents, we thought it necessary to
“inquire into the causes responsible for their variation and into scale

economies. An analysrs of educatlonai expendlture we hope will offer

another way of looking at the efficiency of resource use in an educational - -

- system it will prowde an emprrical basis for understandlng the financial . |

‘. 'charactenstics of the system Srnce any govemment operates under a
l'fbudget constramt educatronal .cost or expenditure IS a major item to be
' considered before any school investment decnsions are made. Regardless
of the nature A'and size of benefits, an ‘edueationai» project will not be
| implemented. unless the funds exist. Therefore,jcost scrtitinisation and
analysis of .the resource burden associated with school operation and
expansson are of primordial importance m educatlonal decision making
and planning. Our intention in this study is to examine the influence the
various schoel inputs have on expenditure per student in higher education,
and the existence of economies of scale in school expansion. Such an
analysis we 'hope can make it ‘possibie'to'detect areas in which cost-
o savmgs can' be realised This will take us further to determinmg the size of |

the |nst|tution WhICh minimises cost

322 THE NEO—CLASSICAL COST FUNGTION
The educatronai cost function (as the educational production
- function ) is an adaptatlon of the neo»classrcal cost function. The

assumptions made above conceming the production function equally
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apply here. Under neo-classical theory, the cost function is defined as the
least cost combination of inputs in the production process. This least cost
combination could allow us derive the long-run average cost function from
the production function. This is demonstrated by Nicholson (1 978; pp.224-
5).

Given fixed input prices (p)), the problem of the producer becomes
that of choosing an input bundle (x) to minimise the cost of producing any
feasible output. The solution to the cost minimisation problem determines .
the cost function. The total cost (TC) of production is given by:

TC=piXs+ paXa + .. . +PpXn [3.16]
the given output level is
| Q=1f(x1, Xz, . . .,Xn) : [3.17].
Mathematically, the cost-minimising input choice is obtained by
minimising equation [3.16] given equétion [3.17]. Setting up the Lagrange
expression we have; |

L = piX; + PaXa + . . o+ PrXa + MQo - f(X1, Xay. - . X)) [3.18]

The first order conditions for a constrained minimum are given as:

L A

P e

a - g .

Z, =p, *}”ékz =0 } [3.19]

a Zi

&, e,

oL :—Qo"ﬁ(N R X )= 0

Where . is the marginal productivity of input x;.
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Solving this system of equations we obtain

Fla, Fla, I,
b, P, pPn

[3.20]

Equation [3.20] means that the cost-minirhising input choice is attained
when the marginal productivity be,r franc spent is the same for all inputs .

used.

The result here is the sameJAalsj*t,hat obtained for “outpdt L

 maximisation in section (3.1) above. This is what Ferguson (1978, p.A74) . .~

~ calls the duality‘ theorem: " the marginal equ‘iVaienéies. defining economic
efficiency are fhe 'same whether obtainéd b’yfminimiéing the cost of -
producing a stipulated butpUt or by méximiéing the output obtaining from‘a
| given expenditure upon resources". o |

Given neo-classical assumptions, and following the
“demonstrations above, a well-behaved produiétion function should
produce a U-shaped average cosf function. 'BUt the épecificities of
-educational production outlined in the previous section violate the
standard neofclassical assumptions on p'rodu_ctibny theory. This therefore
precludes the attainfnent of optimality 'c;on,ditions.in t_he educational
~industry. The consequences of this is the'inability to ’défive the cost
function direct_ly from the produgtion functi)o'ri‘in'vthe‘ éducatfdnal sector. As
© Umo (1980, ,4p.‘28) points out, "this problem has led economists to
uﬁdertake‘ a direct specification of the cost relationship for empirically

investigating any issues of interest”.
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3.23 THE COST FUNCTION FOR HIGHER EDUCATION IN CAMEROON
The Qeneral form of the educational -cost function often estimated
by educational economists is given by the World Bank (1986, p.95) as
follows: j
AVC = f(S, x4, X2, ..., Xn, H, P1, P2, ..,Pn) [3.21]
where, |

X1, .. % - stand for exogenous factors.

H - represents the quality of educational output, and

p1, ..., Pn - @re the prices of the educational inputs.

As mentioned above, we will be referring here to expenditure per
student functions and not cost per student functions. Cost is a more
broader expression which in addition to government expenditure also
includes the opportunity cost of schooling and the student's own
expenditure (or his parents) on education. The non-inclusion of these cost
items is not only due to lack of data, but because of our intention to
examine how the government or the university authorities can use their
resources as a policy instrument. Our implicit expenditure per student
function for higher education in Cameroon is as follows:

XPS: = f(NSS;, TTS;, TSS;, ENTy) ' [3.22]

where the variables are as defined in section (3.1) above.
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The explicit expenditure per student functions to be estimated are
as follows:

Cu XPS¢=ap + alNSS. + azTTSt + asTSS; + a4ENTt +& o [323]

Sy XPS,=by +biNSS; + byTTS, + bsTSS, + beENT, + bs(ENT)? + v; [3.24]

.. Cs 10gXPS, = logao + a1logNSS, + a:logTTS, + aslogTSS, + adogENT, + & [3.25]

Equatien [3.23] expresses a linear relationship between XPS and
A‘ the mputs in an addltlve form while in equatlon {3 24] (ENT) is added to
- obtain our quadratlc expendlture per student function. Equatlon [3.25]
expresses the same relationship in equation [3.23] in o log-linear form.
The significance of tnese difterent functional.forms will be discussed
below in section (3.3) dealing with the methods of estimation.

Expenditure per student (XPS)_, is our dependent variable in this

model. It measures the amount or sacrifice made by the government in -

. educating students at the former University of Yaounde. Only government

expenditures ere taken into consideration so as to see- how the
’government can re-allocate resources to im’prove 'en academic
achievement once the crucual inputs are ldentlf ed Enrolment (ENT) is our
srze variable. It is essential in the determnnatlon of economies of scale.
Mlcro-economnc_ theory establishes that as the size ,of operations
increases, unit cost tends to fall. From this we predict a negative
relationship' between XPS and ENT. (ENT) i$ included on the
assumption that economies of scale will e\rentually give rise to
diseconomies of scale if th'e level of operations exceeds the optimum. We
are therefore ‘pestuleting that the expenditure per student eurve will be U-

shaped. This means that the coefficient ef ENT'wilI be negative, while that
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of (ENT)? positive. This will guarantee the existence of an optimum school
size. Given that the payment of scholarship was the single biggest
expenditure item in the budget of the former University of Yaounde, its
inclusion as one of the variables explaining expenditure per student is to
be expected. We thus éxpect the number of students receiving
scholarships (NSS) to have a highly significant positive effect on XPS.
The salary of the teaching staff constituted more than a half of the direct . )
faculty budgets. Their strong inﬂuende on the faculty expenditure per
student is therefore to be expected. Given that the number of academic
staff (TTS) is expected to be a very determinant factor in student
performance, a knowledge of their influence on per student expenditure
might be important in deciding how this variable can be used to improve
the efficiency ot production. Following from Umo's (1980, p.33) result in

Nigerian Universities, we expect TTS to have a significant effect on XPS.

3.3 METHODS OF ESTIMATION.

3.3.1 INTRODUCTION
The basic statistical tool used in this study is the ordinary least squares

regression procedure. This is used to establish a relationship between the
dependent and the independent variables as follows:
Y = bo + by Xy + boXez + . . .+ DoXen + & [3.26]
where Y, = the dependent variable at time t,
Xy = independent variable j for the time t,

be = the constant term,
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b; = the regression coefficient associated with independent variable j,

and

& = the error term.

The use of the ordinary least squares method in estimating linear
models relies on a number of assumptions. If the premise that the assumptions
hold is violated, _problems arise. These ére the qual problems confronting
single-equation estimation: multicollinearity, heteroskedasticity, autocorrelation .
(serial correlation), and nonstationarity (specific to time-series data). In thls
section, we discuss these problems and propose some solutions of dealing with
them. We latter on describe how the regression coefficients will be used to
determine the relative éffectiveness of the inputs, and also present the

functional forms to be estimated.

3.32 POTENTIAL STATISTICAL PROBLEMS AND PROPOSED
SOLUTIONS.

Heterbskedasticity occurs when the null hypothesis of a common error
variance (that is homoskedasticity) is rejected. The consequence of this is that
ordinary least squares estimators become inefficient, though they remain
unbiased. Our tests of significance are thus invalidated (Maddala, 1988;
p.167). Despite the believe that heteroskedasticity does not usually occur in
time-series data (Pindyck and Rubinfeld, 1991; p.127), we still thought it
necessary to carry out some formal tests for the existence of heteroskedasticity
to be sure our data set is no exception to this believe. We have used the

White
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Test for this purpose. It involves the following procedures:

- Regressing thé square of residuals on the independent variables, that is

fa)

B = by + By, +ye DX, Y, ' [3.27]
- and from this, we calculate the measure of the goodness of fit R,
The White Test is based on the fact that when there is -

homoskedasticity, the goodness of fit, times the sample size (N) follow a chi--

square distribution with p degrees of freedom. That is, NR? — x5 With_ p

degrees of freedom, where p is the number of regressors. If the test statisﬁcs |s
greater than the critical value from the y*-table, we reject the null hypothesis of
homoskedasticity, and then correct fér heteroskedasticity* We have used this
White Test in our different data sets.

Serial correlation occurs when residuals corresponding to different
observations are correlated. When this happens, the standard errors of
ordinary least squares estimators are undersstimated, thus R? as well as t and
F statistics tend to be exaggerated. They are unbiased but not efficient. The
Durbin-Watson (D-W) statistic is the most common test used fbr the detection
of serial correléiidn. It involves testing the null hypothesis p = 0 (p is the serial
correlation coéfﬁciént) for no serial correlaﬁdn, against the preéencé of a first
order autoregressive proéess-AR(1). The null hypothesis is not rejected if the
D-W statistic is greater than‘ d, or is less than (4-d,), for the test of first order
‘positive or negative serial coirelation, respectivefy, where d, is the upper
bound of the statistic given by the D-W tables. In regressions where the null

hypothesis is rejected, we will use quasi-differences to alter the linear model

% The White Test is described by Maddala (1988, p.163)
and Pindyck and Rubinfeld (1991, p.136).
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into one in which the errors are independént (Maddala 1988, p.194). This
amounts to transforming the variables as follows:

Y =Y,-pY, and X/=X,-pX_, where t=23,.N.

| We n’ow run a regression of Y’ oh X! uéing the ordinary least
" squares procedure. VB‘ut p:(the serial conelatidn coefficient) is ndf known a
~ priori, and we héve to estimate it. One of _ih.e I'r'i'tethods used to estimate p is the

Cochrane-Orcutt iterative procedure. It involves a series of iterations, each of

which produces a better estimate of p than the previous one. it uses the notion’ =

that p is a correlation coefficient associated with residuals of adjacent time

’ periods. That is:

N A

B,= P B, TE, ' [3.28]
~where u, are serially correlated residuals from the original equation.

Ordinary least squares is used to estimate p in equation [3.27]. In the

second stage, we use ;, fco t‘ransform our data and run the regression using
| ordinéry least squares. The 'residual_s fr-om..this.second regression are used to
estimate p; as in equation [3.28] above. Thé process continues until the new
éstimate of p differ from the old one by less than 0.01 (Pindyck and Rubinfeld

1991, pp.141-2).

“ Multicollinearity is a situation where there is high intercorrelation among the
expianatory variables. This makes it difficult to disentangle the separate effects
~ of each of the independent variableg_ on “ the dependent variable.
| Multicollihéariiyf manifests itself very often through Iérge:standard errors and

small t-ratios. But the variance-inflation factof-(VlF - discussed by Maddala,
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1988; p.227) is one of the measures used to detect the presence of

multicollinearity. It is given by:

VIF_IR,

Where R? is the squared rhultipl'e' regressionucoefﬁcient between X, and the
other indepertdent variables. The VIF can b‘e interpreted as the ratio of the

-actual variance of the coefficient of X; to what the variance of X; would have

been if X, were not to be correlated W|th the other lndependent variables, ngh,’.:.

mtercorrelatlon among the mdependent vanables (that is high R?) will lead to -
high values for VIF.

To complement our VIF results, we‘witl calculate simple correlation
coefficients for all our variables. While the VIF shows the level of correlation
between the independent variables in a given equation, the simple correlation
coefficient compares two independent variables at a time. It varies between 1
(for positive correlatioh-) and -1 (for negative correlation). These extremes
- indicate perfect multicollinearity. A correlation coefficient nearer zero (from 1
and -1) indicates that multicollinearity is not so serious enough to affect the
B 'results of our regressions. | | | |

The fact that we are dealing with time-series -data brings another
problem. Very often time-series data present characteristics of nonstationarity. |
Perman (1989, p.18) poses the problem thus: "given that it is not, in general,
admissible - to use classical techniques for inference in models with
nonstationary components, it seems sensible to ‘remove’ nonstationarity prior
to estimation and testing". If the series are ‘nonstationary, then we can not

validly model the process via an equation with fixed coefficients that can be
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estivmated from past data. This is because the structural relationship described
by the .equatioh is invariant over time (Pindyck and Rubinfeld, 1991; pp.443-4).
o A stationary series has a constant mean and variance - this means that
they are' tffne—ihdependent.. 'The difference" between a _ét"ationary and a
nonstationary séries-can bé illustrated in terms of a data generating process. '
Lets consider the first-order autoregréssive model: |
¥e = Pyt + & S [3.29]
where & is an independently normally distributed random variable, with zero
mean and variance o, and p.is the autoregressive coefficient. We have a
stationary series if |p| < 1, and If |p| = 1, the series is nonstationary.
The main consequence of nonstationarity is the presence of spurious

regression which arises where known unrelated series are shown to: be

- “apparently cor.rélated-using the ordinary le'ast\'squéres estimator. This apparent

_correlation is due to the fact that the séries .ar"_e time-d_épendent and are
dominated by their trend component. Another problem is that of ihcdnsistent
regressions, which results from running-a regressibn involving stationary and
nonstationary series. Here the value of the coefﬁcient will >not be constént
| because the nonstationary séries will have a time-dependent mean. Adam
(1993, p.28) notes that "if inference is to be valid and not time-dependent, then
all the variables in a model must be of the same order of integration.” The first
step in time" series modelling therefore, is to examine the time series
Characterist}k‘;s of each of the variablnes in'ths data set.

Déspitej the problems involved wuth nonstationary series, their desirable
property is thatw they can be differenced bhe'ér more times to attain stationarity.

This leads us. to the order of integration of a series. A series, v is said to be |
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integrated of order d {denoted y; ~ I{d)} if it attains stationarity after differencing
d times. Or the series is said .to have d unit roots. A stationary series is
therefore integrated. of order zero ~ I(0). To know whether a series is stationary
6r nonstationary, we have to determi.nejits order of integration. This entails
carrymg out What is commonly referred to as the chkey-Fuller (D-F) unit roots.

test (Pindyck’ and Rubrnfeld 1991 p460 Maddala 1988 p.214). The test is

applied thus. Suppose that Y; which has been growmg over time is descrlqu}.;ﬂ-.ﬂ L

by the following equation:

yi=d + BT + pyr1 + AAyy + & [3.30]
where T is the trend and Ay = i1 - V2. Using ordinary least squares we first
run the unrestricted regression

Ayr=ao + BT + (p-1)ye1 + AAyra [3.31]

and the restricted regression

Aye = oL + Ay [3.32]
then we calcUl_'ate the F ratio to test whether the restrictions (3 = 0 and p = 1)
»hold. The F rafib is given by:

(RSSR - RSSUR )/q’
RSS_. /(N - k)

F= [3.33]

where RSSg and RSSQR are th‘e residual sums of squares in the restricted and
_unrestricted regressions, resbe‘ctively. k is the number of estimated parameters
in the unrestricted regression, q is the number of parameter restrictions and N
is the number of observations. | , |

The ni.lll hypothesis (B = 0 and p = 1) of nonstationérity is rejected if the
F ratio is greater than the critical value' from the D-F table at a chosen level of

significance. If on the contrary the null hypothesis is not rejected, the series is
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*différenced and the test carried out again. This continues until the. series
becomes statidhary. . | |

| Oné of the drawbacks of this proce&ure’ of -differe_ﬁcing is that it results
" “in the loss of information about the ang-run'ré!étiénship between the variables
and the loss of d_egre_es of ffee‘dom. The‘ concept ¢f cointegration has recently

~ been introduced as a solution to this probléim’ ) Cointegration occurs when the

linear combination of nonstationary series produces an [(0) series. Let y; and % |

be nonstationary series, and the linear combination of the two, z = % - Ay, |s e

stationary ~ 1(0), then y; and x are said to be cointegrated. One condition for
cointegration is that the series in the cointegrating regression should be
integrated to the same order (Perman,1989; p.19). To test whether the linear
. combination of y; and x is cointegrated, we simply run the cointegrating
regression | |
i=0+px+e - [3.34]
and test whether the residuals from this regreséioh are stationary {I(0)}. The
~ nuli hypothesis here is for noncointegration (that is for nonstationary residuals).
The D-F unit roots test is still used in _this case. Adam (1993, p.31) notes that
"cointegration analysis provides a powerful discriminating test for spurious
correlation: conducting cointegration analysis between apparently correlated -
‘I(1) series and finding cointegration validates the regression."
The other tests used in this study are the t and F distributions. The t

distribution is used to test the hypothesis on the significance of the regression

" coefficients. That is, the null hypothesis that by = 0 (where by is the regression

5 See Adam (1992, pp.9-16: 1993, pp.25-29), Maddala
(1988, pp.216-8) and Pindyck and Rubinfeld (1991, pp.465-
8) for more on cointegration.
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~ coefficient). The F distributien on the other Ahand is used to test the existence of |
a linear relationship betwseen the dependent and independent variables. That is
the overall significant of the regression model. It is the joint hypothesis that

| bi=by=..=b=0.

To measure the goodness of fit of our regression models, we used the adjusted

R? (R?). It measures the propertion of the '-variation of the. dependent variab}e Lo

explained by the independent variables while taking the degrees of freedo_rn -

~ into consideration.

3.3.3 THE RELATIVE EFFECTIVENESS OF EDUCATIONAL INPUTS
One of our aims in this study is to establish a priority among the inputs into the

higher educational production process in Cameroon so that the most important

~ inputs are identified. Bowles and Levin (1968a, p.14) lend support to such a

R ~‘ treatment as they note: "Given the fact that schools always operate with limited

budgets, the educational decision-maker is presumably interested in the
relative effectiveness of those inputs over which,he has control". But the use of
the regression coefficient (b,) to meaeure | the relative importance or
effectiveness of the individual independent variables is mi.sleading. This is
because the regression coefﬁcients are not standardised and simply indicate

~ the expected change in the dependent variable for a unit change of the
.. independent variable with which if is associated, while the influence of the
other variables. in the equation is statistically held constant. In this way, the
regression coefficient (b;) or the "mefric weight" as Pasmrrella and Terenzini
| j' (1991, p.672) call it, can be changed by simply altenng the unit of .

measurement of the vanable to which it refers The same variable will thus yleld
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différent regreséion coefficients just bécahée the unit of measurement has been
changed. | |

To obtain the standardised or wﬁat is ofie'n called the 'beta coefficient®
we simply perfo.rm a linear regress'i‘on in which each variable is 'normalised’ by
subtracting its mean and di\}iding by it_s est.imated standard deviation (Pindyck
and Rubinfeld 1991, p.85).

The normalised regression now looks like this:-

,-Y  X,-X, _ X,-X X, -X
ts =ﬂ1 .tls l+ﬂ2 £2 2 +M+ﬂk____’£s__._k_+€t [335]

¥y Xy X3 Xx

Where Y = mean of the dépendent variable (Y;)

X, = mean of the independent variable (Xy)
s, = standard deviationIOf Y:
s, = standard deviation of Xy
By = standardised or peta coefficient
i=1,...k
But since we have not normalised our variables, we ha‘ve obtained our beta .
coefficient by using the following relationship (Goldberger 1964, p.197;
Olayemi and Olayide 1981, p.178; Pindyck and Rubinfeld 1991, p.85):

A

*y

B,=b [3.36]

s,
Where by is the regression coefficient obtained from the unstandardised

regression model, and the others apply as above.

A more detailed discussion of beta coefficients is
provided by Goldberger (1964,  pp.197-8); Olayemi and
Olayide (1981, pp.177-8); Pascarrella and Terenzini
(1991, pp.671-2); and Pindyck and Rubinfeld (1991, p.85).
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The beta coefficients so obtained are indebendent for any unit of
measure of their variables and indicate .the -axpected standard deviation
change in Y, associated with one star‘idakd deviation change in Xy, while all
other variables are held constant. In short, the beta coefficients put all
variables on the same scals, and thus, _prdvideé scale-free estimate of a
variable's effect on the dépendeﬁt variable. It .‘is‘ at this level that we used the
relative magnitudes of the coefficients as an objective measure of the relative_: |
importance of the individual explanatory variables in our equations. Brown and
Saks (1977) applied this td a study on the production of education and

commended its performance.

3.34 THE FUNCTIONAL FORMS ESTIMATED

| In the prevfous section, we specified the production and cost functions
for higher education in Cameroon to be estimated in Chapter Five. These
-functions were specified in the linear, log-linear and quadratic (for the cost
functions only) functional forms. This is‘bebause: there is no agreed upon
unique form for these functions. Mingat and Tan (1988, p.80) note that "since
there is always uncertainty about the true form of the educational production
function, it is advisable to fit alternative functions to the data and to test for the
robustness of the results. One can have greater confidence in the results ahd
in the conclusions to which they point if the relative impact of the three inputs
" remains more or less stable for alternative functional specifications." We then

| explain each of the functional forms used in this section.
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The Linear Functional Form
In this functional form the v;ariables are introduced into the equatioh in

a linear additive manner. Both the préduction and cost functions have been
estimated using this functional form. The linear additive function is estimated
on the assumption that the inputs are independent from one another and that
their marginal influences on the dependent variable are constant. The marginal
“influences are given by the partial derivatives of the dependent with respect to
the independent variables as follows: |

by = 8Yd8Xy (j=1.2,....K):

The Quadratic Functional form

| Only the expendituré per student function has been estimated using
this functional form. Here, the size variable is squared and included additively
among the regressors. The main aim here is to investigate the existence of
scale economies in uniQersity operations. This quadratic function is also used
to determine the optimum size of each faculty and the uniVersity as a whole.

The procedure is carried out using the average cost as follows:;
k
AC, = by +b X +b, X%+ 2.5, X, +6, [3.37]
J=2

Where AC; = Average cost;

X1 = The size variabie (student enroiment);

Xy(j = 2,3...K) = The other regressors in the linear cost function.
The first derivative of equation [3.37] gives:

M |
—-—4(—:—=b, +2b, X, [3.38]

2¢
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The first derivative equals zero at the optimum

. b
= by + 2b.X; =0 :>X,=~2—I;‘—
2

Where X, is the optimum size’ .

The logarithmic Functional Form®
We have also estimated a non-iinear function of thé form:
Y, =b X2 X%, X0 [3.39]

The ordinary least squares multiple regression analysis adopted for this study
is not suitable for the estimétion of equations like [3.38]. We have therefore
proceeded by transforming the equation into a logarithmic linear function so as
‘to facilitate the estimation of the regression coefficients. The logarithmic
transformation is as follows:

logY: =logbo + bilogXu + bilogXe +..+ ﬁlogX‘k +g [3.40]
As can be seen from equation [3.40], the logarithmic transformation involves
the constant term by, but not the regression coefficients b This implies that if
- the usual assumptions of linear regression models are valid, then b, will have
the desirable properties of least square éstimators. In this case, b, (the antilog.
of logbo) is biased in small samples but asymptotically unbiased. The
transformation does not affect the error term because it enters the equation
expanentially -and multiplicatively. This implies that the linear regression

assumption of zero expected error term is not violated.

7 Cohn (1968) and Tafah (1989) carried out similar
analyses at lower levels of education. .

See Kelejia and Oates (1989, pp.108-10), Olayemi and
Olayide (1981, pp.169-72), and Maddala (1988, pp.62-3)
for more on logarithmic functions.
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One of our main reasons for estimating the Iogarithmic function is because of
one of its important characteristics. This is that the regression coefficients are
also the elasticity coefficients. it is easily shown from equation {3.40] that:

p =
X, 7,

e

[3.41]

This is the elasticity of Y: with respect to Xy, which is simply the regression
coefficient of X;. These elasticities will be used to measure the effect of a one

percent change of an independent variable on the dependent variable.
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34 CONCLUSION

We started this chapter by briefly describing the neo-classical
production and cost functions on which the educational production and cost
functions impinge. We'theln brought out the particularities of educational
production which preclude the direct application of the neo-classical framework
to the education ‘industry’. The production and cost functions often specified in
educational studies by economists was then presented. The nature of higher
education and data deficiencies prevented us from estimating the generally-
specified functions. The educational production and cost functions which we
thought best described the‘situation of higher education in Cameroon were
then specified and the measurement of the variables included was explained.

The second section of this chapter had to do with the methods of
estimating the functions specified. The various problems faced with single-
equation estimation using ordinary least squares and the difficulties involved
with time-series data were brought out, and solutions to these problems were
proposed. The épplication of the cointegration procedure was equally
discussed. A brief explanation was also given to the choice of the functional
forms that will be used in the study.

The results of the various estimations are presented and

discussed in the next chapter.
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CHAPTER FOUR

ESTIMATION AND RESULTS

4,1 INTRODUCTION

After specifying the empirical model and discussing the estimation

procedures and problems in Chapter Three, we now focus our attention in this R .

chapter on the estimation proper. The results are presented here for all 'thei;ﬂ_}f- .

faculties of the former University of Yaounde taken as an entity, then furth;
disaggregated into the individual faculties. The ;'eason for this disaggragation
is that the combined data might tend to conceal variations within the faculties.
The results for all the facuities taken together are presented under 'ALL’ in our
tables, while FDSE is for the Faculty of Law and Economics; FLSH for the
Faculty of Letters and Social Sciences; and FS for the Faculty of Sciences.
The results for the combined data (‘ALL') will enable us draw inference on
higher education in Cameroon, since the three faculties together enrolled very
often about 80 percent of higher education enroiment in Cameroon.

In the first sec_:tion of this chapter, we will determine the order of
integration of all the variables in our model by using the Dickey-Fuller' unit
roots test. This is necessary before our estimations, so as to avoid the
= broblem of spurious and inconsisteni ;egressions. ‘Section Il presents and
'discusse's our'estimates of the educationai_ production functions. in the third
section, we equally analyse the results of the educational cost functions, from
which we wi" determine the optimum size (enrolment) of the faculties. The last

section of this chapter is reserved for the conclusion.
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42  UNIT ROOTS TEST
As we mentioned in Chapter Three, the first ‘'step in time-series
modelling ie"to determine the time-series "oharacteristics of each of the

- variables - |n the data set Thls enables us to decrde on the levels of each

- 'vanable to be included m our models The results of the umt root test are

presented below for each of the facultles of the former Umversrty of Yaounde.
Table 4.1 presents variables for our linear functional form, while in Table 4.2, )
the test is applied to the logarithms of each of the variables for the Iog-lin‘e'ar{ |
functional form.

Reading from Tabie 4.1, non of the yariables was integrated of order
zero - 1(0). This implies that non of them was stationary in its level. Only two
variables: TTS and TSS are (1) in some of the faculties - implying that these
variables became stationary after a first difference. Most of the remaining
variables are integrated of order two. Only NSS (in the FDSE) and ENT? (in
the FS) need to be differenced three times to achieve stationerity

When the variables are transformed mto loganthms as in Table 4.2,
some of them become stationary in their levels. That is, they are mtegrated of
order zero - I{0) without any differencing. This is the case with NSS (in the
FDSE), TTS (in the FS and the pooled data) and L (for the pooled data). A

few other variables are I(1), while most of them remain I(2) as in Table 5.1.
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Table 4.1: The D-F! test for unit roots

Variables |  FDSE . FLSH FS ALL

L 0926 (@706 ()| 1305 () |08 @)
NSS 13277 3)[13.100  (@]1020° (2]1099° (2
TTS 08.76"  (1)|07.79°  (1)]08.99"  (2)|11.39" (1)
TSS 1522 (2 [11.70° (1) [13.03° (2)|12.64° (2)
XPS | 06.57" (2) [07.16™ (2) |1025°  (2)]|06.00" (2)
STR 07.70* | (2)|18.90° (2)]09.18°  (2)|10.72° ‘(2)‘
ENT  [1083° (21208 (2 07207 2) |09.35" | )
(ENT)’ 08.15"  (2)106.59" (2)|15.03° (3){07.63° (2
Notes: ‘

! We have obtained the critical values for the D-F unit roots test from

Pindyck and Rubinfeld (1991, Table 15.1, p.461).

Significant at the 1 percent level--the critical value = 10.61

Significant at the 5 percent level—the critical value = 07.24

Significant at the 10 percent level--the critical value = 05.91

2 The number in parentheses indicates the order of integration or the
number of times the series must be differenced to achieve stationarity

L
++
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Table 4.2: D-F test for unit roots (variables transformed into logarithms).

Variables FDSE FLSH FS ALL
ST 1i.57' 2 16.76' ' ) [11.69° @ 0655 ©

Nss (1072 ©|osss™ (1) |os2e @ ]ovar M

TTS 07.89°  (1)]06.817 (1) [07.84° (0)|11.06°  (0)

TSS 1637° (2)[1240° (@ [13.55° (1) |42 ()

XPS 06.44™  (2) |08.70"  (2)[09.78°  (2) {06.41" (3) |

STR 07.25%  (2)(1026° Q1) 69.64* @127 @

ENT 10547 (2) [08.72" (1) |0643™ (2)|12.31° ” (2)

See notes to Table 4.1

Both Tables 4.1. and 4.2 show that the null hypothesis of
nonstationary series using the Dickey-Fuller unit root test was rejected at
various Alevells of significance as indicated on the tables. This was to be
expected as the diﬁerenéing would .have contindéd until stafionarity achieved.
This unit root test reveals that, as with most economic data, educational time
series data can equally exhibit nonstationarity.

Before we preseht our regression results, some comments are
‘necessary as regards some variables which do not feature in our regressions |
despite the fact that we mentioned them in our model specification. ,Th.e first of
“this is our relative output measure'(PL). It measufes thé percentage of
students awarded first degrees each academic year. When we regressed

school inputs on this variable, the results were quite unstable. Negative signs

" were alternating with positive signs for. the 'same variable in the same faculty

for different functional forms. Some of the results were unreasonable and
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really difficult to intefpret. Tafah (1989, pp.202¥3) faced éimilér diffibdlties
when he tried to use the ‘variable for his study on secondary education in
Cameroon. Furthermore, things got worst when the adjusted coefficient of
multiple determination (R?) was negative and the F-statistic less than one.
Faced with this problems, we decided ‘to completely abandon this relative
measure of output and ran all our regression‘wi'th he absolute output measure
(L) |
In the.general introduction where we described the methods of dét'é
: collection,' we raiséd the problems we. éngouhfered ‘measuring the book-
student ratio:' the non-availability of time;ée}jigs data on the number of books
in departmental libraries and on joUrnaIs and other periddicals. This iméiied
the measure we tried to use did not reflect the reality. Furthermore, the figures
we got from the central libréry included many books which had been damaged
and stolen. This increased the errors of measurement of this variable. These
difficulties are to be blamed for the contradictory results produced by this
variable. We even tried two separate measures of this variable: the number of
. books pef student and the number of books available, but there was no
improvement in the results. This led us fo 'reluctantly exclude this variable

~ from our regressions. Reluctantly, becausé of ‘th'e central role the library is
| - expected to pl'éy in a university m.il'ie_u.1 The ﬁﬁ‘mbe’r of libr:ary books available

.-has been pfoven by rhany studiés (Saint,199.’A2;’ The World Bank, 1988;
Haddad, 1990 and others) to have a 'strong influence on academic
performance, and we héd- expected 'this variable to accbunt for a greater

- variation in our output measure.
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43  REGRESSION RESULTS
43.1 THE EDUCATIONAL PRODUCTION FUNCTION

The results of our educational production function are presented in
Tables 4.3 and 4.4 below. Table 4.3 shows the results of the linear function ,
while Table 4.4 gives the results of the log-linear function. In the latter

functional form, the variables are transformed into logarithms so as to derive

directly the elasticities of the output with respect to the inputs as discussed ijh -

Chapter Three. The results are presented for the three faculties as an entity
under 'ALL', and separately for each faculty as mentioned in the introduction
to this chapter. Each faculty in our Tables has two regressions :P; and P.. P;
is different from P, in that, STR has been replaced by ENT. The replacement
has been carried out so as to see the direct effect of the size of enrolment on
academic performance. This might throw some light on the law of diminishing
returns. In discussing the results from our regression models, we take each
variable individually, look at its behaviour in both the linear and the log-linear

functional forms and for the various faculties.
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Table 4.3:Educational Production Functions.

Variables FDSE FLSH FS ALL
B, 5 P, P | P P T
NSS -9.9E-4| -9.6B-3| -0.034"| -0.024| -0.027° -0.021"| -0.029"] -0.043"
(-0.051)| (-0.445) | (-2.527)| (-1.744) | (-3.827) | (-2.677) | (-2.701) | (-2.:847)
TTS C1103| 2sar| 726" '5.807‘_ 0488'| 0100 0812°| 0852
| (4.532) (4.514) (14,87) (11.21){ (3.993)| (0.532)| (10.17)| (4875)}
“ 1ss 10.033' 0.027| -0.055"| -0.038"|-5.6E-3"| -9.3E4| 0028
(1.454)| (1.036)| (-7.275) | (-5.060){ (-2.197) | (-0.368)| (0.871)|(-0.878)
XPS 2850'| 2667 0497°| 03237 9.4E-05| 3.9E-05| -2.505"| -1.954°]
(4.280) | (-3.526)| (2.428)| (1.970) .-:(0.639) (0.264) | (-4.461)| (-2.481)
STR -9.004" _ {16,533 | 8.420° |86
(-4.351) (5.063) (2.711) (-4.016)
ENT | -0.194 10152 _ | 0075 __|-0.065"
(-3.459) (6.092) ' (2.416) (-1.959)
R? 0.632| 0.544] 0951] 0958 0.700| 0.669] 0.734| 0.520]
D-W 2.01‘ 198 2027 2047 207| 2237 2147 219
White 3.6° 18" 0957 266 7.92° 468"| 289°| 85
F 684" 506 7116 s23¢| 76| | sar| 3se
lpr | 8..9084“‘ l6.8_91++ 8.130°| 8.831°| 9.013" ‘9..2'59+ 4186" 1744""

‘Note: t-statistics are in parentheses.

" Significant at the 1 percent level.
* Significant at the 5 percent level.

** Significant at the 10 percent level.

P, is different from P, in that STR is replaced by ENT.
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Table 4.4: Ordinary Least Squares estimates of the Educational Production

Function (variables in ioganthms)

o142}

Variables FDSE _ FLSH FS ALL
P, P, | P | P P | P, P, P,
NSS -3.2E-3| -3.2E-3| -0.022{ 0.015{ 0.338| 0.096] -0.829"| -0.830"
(-1.539) | (-1.540) | (-0.240) | (0.079)| (1.214)| (0.355)|(-3.102)|(-3.090)
TTS 0.229| 1.349"| 1.299""| 1.396™ 0.414 -0.009| 1.309°| 1289°|
(0.415)| (3.712)| (2.078)| (1.905)| (0.789) -(-1.188) (38.35) (43.'58:){"'
TSS 0.157| 0.158| -0.317| -0.246| 0.826"} 0.981"| 0.006 ‘
(0.514)| (0.517)|(-0.846)| (-0.636) | (2.999)| (2.865)| (0.039)| (2.313)
XPS -1.220"| -1.221°| -0.276 -0.311| 0.104| 0.110| -0.167| -0.190
(-3.352) | (-3.354) | (-0.934) (-‘1.113),‘ .(0.392)| (0.544){(-0.723) | (-1.303) |
STR -L119Y | 0.063 | 1305 _| 0326 .
(-3.060) 1 (0.288) (7.314) (1.093)
ENT | -1119° | 0.010 | 1490 | -0.167
(-3.058) (0.056) (6.304) (-0.938)
R? 0.791] 0791| 0583| 0580| 0502] 0369 0.947| 0955
D-W 21971 2197 2047( 203 203 2107 219" 199
F 8.58"| 858" 5747 5697 3.52°| 225 4246"| 6431
D-F . __| 6.1877] 6.017" . — — —
Note: _t-statistics are in parentheses.

Slgmflcant at the 1 percent level.
Stgnlﬁcant at the 5 percent level.
Slgnlf cant at the 10 percent level.

P2 is different from P4 in that STR is replaced by ENT.

135




4.3.1.1 The Behaviour Of The Inputs

The Number of students on scholarship (NSS)

When data for all the faculties is pooled together ('ALL'), the
coefficient of this \}ariable is negative and significant at the 5 percent level in
both Py and P for the linear equations in Table 4.3. For the log-linear
-equations, t_his negative relationship is conﬁri*ned at the same level of
significance far both equat:ions in Table 4.4. Student performance is inelastic
with respective to NSS. This indicates that a one percent increase in NSS will
lead to a 0.829 and 0.830 percent fall in student performance (L) for F51 and P;
respectively.

In the FDSE, this variable had insignificant coefficients in both the
linear and the Iog—linéar functions. In the linear functions (Table 4.3), the sign
of both Py and P; is negative. In the logarithm functions (Table 4.4), both
signs were again negative, implying that the award of écholarships had a
negative impact on the performance of ét‘udénts (though this effect was
statistically insignificant). The. elasticities from Table 4.4 indicate that a one
percent increase in the number of students receiving scholarships, could
reduce student performance by 0.003 percent (very inelastic). For the FDSE
therefore, NSS was negative but nonsignificantly related to the number of first
degrees awarded.

In the FLSH, the coefficient of NSS was negative in the two linear
equations. it was even significant at the 5 percent level in Ps. When we

examine the log-linear equations in Table 4.4, we see that the coefficient is
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~ negative in P1 but becomes posrtive in Pg Non of these is srgnmcant even at
the 10 percent levei The partial eiasticmes are equaily smaii in absolute_
values as was the case in the FDSE

For the FS, the negative effect of NSS on performance is very

significant for the two linear equations. It is significant at the one percent and

5 percent levels for equations P, and P,, respectively. In the Iogarith‘mic’f,

~ functions, we found the contrary. Both NS$ coefficients are positive but stuili '

none s significant. The logarithmic results show that a one percent increase”

in NSS will increase academic performance by 0.34 and 0.096 percent for P,
“and P, respectively.

Though thisvariabie has a few perverse coefﬁcients in its relationship

- with performance, the negatlve inﬂuence appears to be dominant. This

negative coefficient is against our a priori expectation We were expecting a
nonsignificant, but not really a negative coefficient. NSS also remains
inelastic in all the equations estimated. This negative relationship implies that
the scholarships given to students instead prevented them from working hard
to obtain their degrees. This might be understandable’ given that these
allpwances were seldom spent for the acquisition of | learning aids like
textbooks. The system oi ‘volycopes” made students to rely less on
textbooks. There was therefore a tendency for students to spend this money
- on other things than acad_ernie X expensive ;dressing, heUSehoid appliances

" (like musical sets) and even drinking among other sociai,aet‘ii/ities.

! These were the compiled notes of teachers sold to

students. They contained almost all what the teacher taught
for the whole year and will consequently bring in his
examination
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This results should therefore not be surprising. It suggests some
degree of inefficiency inthe al_location of resources in the former University of
Yaounde. A lot of resources were being used on an input which was not
performance enhancing. It is therefore in order to reallocate resources to
more productive inputs so as to improve production efficiency. Scholarships

were completely SUppressed in the 1991/92 academic year as a result of

~ government's inability to continue payment. Our regression results seem_,'t_o_ o

lend support to this decision, but stop short':O_f.advocating for a compllefé-"'li a

suppression. Perhaps, a ‘simple reduction of the number of students on
scholarship or a change in vthe -criteria for selecting winners in favour of
meritorious candidates might have been a better solution. it might also be
necessary to note here that the initial objective for the award scholarships was
to encourage students to enrol in higher education, since government needed
skilled human resources to take up administrative and managerial functions
hitherto in the hands of expatriates. By 1991/92, this objective had long been
‘defeated, as the situation had changed from that of insufficient supply to
insufficient demand of skilled labour. This might have even been another

justification for the suppression of scholarships.

The total number of teaching staff (TTS)

An aggregation of all the faculties produce very good results. In the
linear functions in Table 4.3, ali the coefficients are positive and significant at
the 99 percent confidence level. This shows that the number of teachers in
the university had a very significant and positive effect on the number of

degrees awarded. In the log-linear functions, the coefficients remain positive
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and significant at the one percent level. The t-ratios for equation P, is as high
as 43.578. This significant relétionship is further corroborated by the elasticity
of student performance with respective to this input. The elasticities indicate
an increase of 1.31 and 1.29 percent in performance if TTS is increased by
one percent.

When the data is disaggregated for all the faculties, the FDSE has
very significant and positive coefficients for TTS in the linear equations. It has
a 99 percent confidence level in both equations. In the log-linear forms, thé
positive relationship is confirmed. P, is not significant even at the 10 percent
level but P; is significant at the one percent ievel. The elasticity of P, is 1.35
showing that the number of degréés produced was elastic with respect to this
input. The coefficient of P, is inelasﬁc. |

In the FLSH, the positive effect of the number of teachers is even
stronger than in the FDSE above. Both éoefficients in the linear functional
forms are highly significant at less than the one percent level (P, has a t-ratio
of 14.873 - Table 4.3). In the log-linear functions, the coefficients are equally
positive but significant only at the 10 percent level. The elasticities indicate
that an increase in the nufnber of teachers will lead to a more than
proportionate increase in étudent performance. Elasticities are 1.30 and 1.40
for P, and P, respectively.

The strong results 6f the a_bove faculties are weakened by those of
the FS. Here, the coefficients in the linear functions are both positive, but only
Py had a significant coefficient at the one percent level. As for the log-linear
functions, the resuits are inconsistent in both equations. None of the

coefficients is significant, and the coefficient in P, is even perverse. The

139



- elasticity of thi's negative coefficient was quife small (-0.01 in Table 4.4), while

that for P, was 0.41. Performance was therefore inelastic with respect to TTS

" in this facuzlty.‘ Given that the negative result is insignificant, and that one of

the three remaining positive coefficients is significant at the one percent level,

we can then conclude for a weak positive relationship between TTS and

performance (L) in the FS.

We can therefore conclude that the number of teachers had a highly

significant positive effect on the number of degrees awarded by the facuities

of the former University of Yaounde. This is consistent with our a priori
expectation. Student performance is elastic fqr all the faculties combined, and
in the FDSE and the FLSH, but is inelasﬁc in the FS. The results confirm
those of Bowles (1970), Umo (1980) and Tafah (1989). Our results therefore
confirm Bowles' (p.43) conclusion that "the teacher is the single most

important school input”. This conclusion impiies that efficiency can be

~ improved if more resources are shifted towards the employment of more

~ teachers. Nothing is said here about the quality of these teachers (academic

grade and expeﬁence) since we could not obtain time series data to include

these variables in our model.

. Real Salary of the Teaching Staff

This variable serves as a proxy‘fbr educational quality (teacher

experience and qualification). For all the faculties pooled together, the real

. average salary of the teaching staff has a nonsignificant effect on student

| performance in both linear equations. The coefﬁcients are inconsistent as P,

is positive and P, is negative. When we examine the log-linear functions in
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Table 4.4, we .see that they both héve positive sfgns, bdt only the coefficient
of the second equatipn is significant at thé 5 percent level. Both coefficients
are inélastic. Given that the positive results dominate, 'we can conclude for a
positive relationship between average real teacher salary and the number of
first degrees. awarded by the three faculties of the former University of

Yaounde brought together.

In the FDSE, this 'vafiable haé p_dsitive. effects on the number of S

- degrees awarded in the two linear functional forms, but non of them is~ |

signifiCant. The very results are obta_ifnedlﬂ"om the 'log-lineér functions. The
" elasticity associated with a one percent increase in TSS is 0.15 for both fog-
. linear functio‘né -Pyand P, as shoWn in Tééle' 4.4, The ;e_lationship between
teacher salary and academic performance ‘was »'thus positive, but
_ nonsignificént in the FDSE.
| The results in the FLSH are the opposite of what we have in the
FDSE. In the linear functions, the coefficients of TSS are both negative and
. significant af the one percent level in both Ps and P,. Althdugh not significant,
' the log-linear functions confirm the negative relationship between TSS and L.
"The elasticities in absolute terms are 0.32 and 0.25 for the two equations
respecti\}ely. | | |
In the FS, the resuits are inconsistent across thé functional forms
used. The linear functions show a negative association between TSS and L.
P, is significant at the 5 percent level while P, is not significant. The log-linear
functions on their part show a positive and significant relation in both P, and
P, at the 6 percent level. The elasticities are 0.83 and 0.98 showing that L is

inelastic with respect to TSS. The perverse results of this variable in this

141



faculty make a definite conclusion difficult. The situation with the log-linear
functions is further complicated by the fact that, the F-ratio for P, is not
significant, implying that the coefficients are not significantly different from
zero. Even with P, dropped, P, still presents two exacﬂy opposite results.

The use of the teachers salary as a proxy for teacher experience and
quallification was justified on the grounds that pay scales in Cameroon provide

longevity- and qualification-related increments. The negative relationship -in’

the FLSH merits some attention because this faculty had the highest mééﬁ»

average salary among all the faculties. This stood at 6.42 million CFAF, while
fhe average for all the three faculties was 6.33 million CFAF. This implies that
the FLSH had a high proportion of experienced and qualified staff. This boils
down to the fact that these qualified and experienced teachers had a negative
influence on the performance 6f students at the undergraduate level.

This might be attributed to the fact that this senior staff was not much
involved with undergraduate courses, especially with tutorials where the
influence of the teacher is expected to b_e Qery important, and our study deals
only with the undergraduate cycle. Therefore, as salaries increased (a
consequence of increased experience and qualification), teachers abandoned
tutorials and subsequently took only a few courses or even non at the
undergraduate level, thus the negative effect on student performance. This
conclusion raises some questions about the use of teacher salary as a proxy
for experience and qualification. Perhaps a general increase in the salary of
the teaching staff which does not come about through experience and
qualification will have a positive effect on student performance. Another

probable explanation to this negative relationship could be that the longevity
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of teachers might be accompanied by diminishing performance. This is the
depreciation of human capital. This implies here that experienced teachers
become less productive aﬁer a certain age. Tuckman et al (1977) tested but

did not fail to reject this hypothesis.

Expenditure per Student (XPS)

The pooled data exhibits a negative relationship between expenditufe
per student and student performance in the linear functional form. As shown
on Table 4.3 the coefficient of XPS in P, is significant at the one percent level,
while that of P, is significant at the 5§ percent level. The log-linear form results,
though not significant confirm the negative relationship between per student
expenditure and academic performance. Their elasticities are respectively
0.17 and 0.19 for P, and P,. The conclusion here rejects our initial prediction
of a positive link between XPS and L.

In the FDSE, the behaviour of this variable is consistent across the
different equations. In the linear functional form, the coefficients of both P4
and P, are negatively significant at the one percent level. The results of the
log-linear functions further reinforce the results of the linear form. Both
coefficients are negative and significant at the 5 percent level. The negative
relationship here is highly significant and thus rejects our a priori expectation
of a positive association between per student expenditure and student
performance as was the case with the aggregate data. The elasticities
indicate that a one percent increase in XPS could reduce the performance of

students by 1.22 percent as can be seen from Table 4.4.
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The results in the FLSH are not as consistent as those in the FDSE
for the different equations estimated. The linear form shows a positive and
significant relationship between XPS and L. The coefficient P, is significant at
the 5 percent level, While that of P, is significant at the 10 percent level. On

the contrary, the log-linear form produces a negative link between the two

variables. This relationship is weaken as non of the coefficients is significant. .

Since the negative coefficient are not significant, we may conclude for a .
positive relationship betwsen XPS and L in the FLSH. .

In the FS, the linear form results show a positive but nonsignificant
association in both Py and P,. This positive link is confirmed by the log-linear
form whose resuilts equally remain nonsignificant. The elasticities are equally
very low:. 0.10 and 0.11. In the FS therefore, there exist a positive and

nonsignificant relationship between XPS and L.

Before any explanation of our resulits, it should be noted that XPS is
an aggregate of several expenditure items: staff salary, scholarship payments,
running cost of the faculty including teaching aids, book acquisition, lodging,
feeding, and others. The problem here is to determine which expenditure item
was responsible for the positive or negative relationship between L and XPS.

Given that scholarship payments constituted the single most impor’tant'
expenditure item in the recurrent budget of the former University of Yaounde
and that this variable had a negative relationship with performance in all the
faculties, we can hold it respbnsible for the negative association between L
and XPS. Average teachef salary might have played a similar role in some

faculties in which it had a negative impact on performance.
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The negative relationship between L and XPS can therefore be attributed to
inefficient allocation of resources since a lot of resources were being
channelled to scholarship payments which had no positive impact on
performance. Resources were not being used efficiently to achieve

educational objectives. Efficiency could have been significantly improved if

resources were shifted towards the recruitment of more teachers - a '

performance enhancing input as we have demonstrated above. Even in those .

faculties where the coefficient of XPS was positive, improvement in efficiencﬁyii"“'%‘ S

could still have been realised if the input mix was altered. This should be in

favour of performance enhancing inputs.

The Student-Teacher Ratio (STR)

This ratio serves as a proxy for class size and is an indicator of the
quality of education offered. When data for all the faculties is brought
together, the linear functional form equations produces a negative and
- significant relation between L and STR at the one p'erbent level. On the
contrary, the log-linear form shows a nonéigniﬁc_ant and positive link between
the two variables. This form indicates the elaéticity with respect to STR to be
0.30. These two results are contradictory, but since the positive result is not
statistically different from zero, we lean to the negative relationship.

in the FDSE, the linear form shows ‘a highly significant and negative
relationship between class size and student performance. It is significant at
the one percent level. The log-linear form equally confirm this result at the 5
percent level. The partial elasticity indicates that a reduction of one percent in

class size will increase performance by 1.12 percent.
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The results in the FLSH produce a significant (at the one percent
level) and positive rel_ationship between STR and L. The results from the log-
~ linear form, though not significant, confirm this positive relationship with an
elasticity of 0.06. So while an increase in STR reduces performance in the
" FDSE, it instead increases performénce in the FLSH. |

For the FS, the results are similar to those in the FLSH. The linear
function has a positive coefficient which is significant at the 5 percent level.
The log-linear form is stronger with a positive and significant coefficient at the
less than one percent level. The elasticity of 1.3 indicates that a change in
this input will lead to a more than proportionate increase in student
performance.

The above results show how difficult it is to draw a definite conclusion
on the behaviour of this variable in the various faculties of the former
University of Yaounde. While the pooled data and FDSE show a negative link,
the FLSH and the FS present a positive relation between L and STR. More
light can be thrown on this behaviour if we look at the average STRs in all the
faculties. in the FLSH and FS, these were 24 (with a maximum of 58) and 23
(with a maximum of 42) respéctively. While for the FDSE, we had 84 (with a
maximum of 129), and fdr all the faculties combined we had 37 (with a
maximum of 68). We can therefore conclude that class sizes as high as 24
increased performance, but when they went up to about 37, the effect on
student performance was negative. This meéns that the FLSH and FS can
- improve on th_eir efficiency by increasing on their class sizes, while the FDSE
will do samé if the class size is reduced. Thié may be suggesting that there

exist an optimal class size which falls between 24 and 37.

146



Total Number of Students Enrolled (ENT)

This variable is included into the educational pro;iuction function so»
as to see the direct effect of schoo! size on the performance of students. That
is to test the law of diminishing margina_l productivity. The results of the
- pooled data show ihat the linear. functianai foim pro'duces' a negative
relationship which is-signiﬁcant only -at the 10 percent level. This negative
. association is verified in the log-linear funCtio'nai"form, which is not significan_t.
The coefficient in Table 4.4 is inelastic.

in the FDSE, the coefficient of enrolment is negative and very
significant at the one percent level in the linear functional form. The log-linear
form equally confirms this negative relationship but with a 5 percent significant
level. The elasticity is 1.12 impiying that an increase in enrolment will lead to
a more than proportionate aecrease in student performance.:

in the FLSH, the linear form esiabiishes a positive relationship
between  student performance‘ and enralment. This has a 99 | percent
- confidence Ievéi. The resuits of the log-iinea'r'fdrm are -not significant , but
" maintain the sign of the linear form.

The functions for the -i=S have the same signs as those of the FLSH,
but establish more significant relationships between L and ENT. The linear
functional form has a positive coefficient which is significant at the 5 percent
level, while the log-linear functional form has an equally positive coefficient
which is significant at the one percent level. It has an elasticity of 1.49
: meaning that enrolment was perfoimance elastic in this facu'lt'y. |
~ As was thé case with STR, the coefficient of ENT in the FLSH and FS

~ is positive, while that for the FDSE and‘th‘a_‘ pbéled data is negative. This
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shows that at 'the'g'iven fevels of vehn_'olment, there wére increasing marginal
productivities in the FLSH and the FS. The average enrolments in these
; faculties stbod at 2695 (with a maximum of 8781)»for the'» FLSH, and at 3132
(with a maximum of 9171) for the FS. Production efficiency in these faculties

could have been improved with an increase intake of students.
The three faculties as a single entity were already facing a problem

Schiller (1986, p.126) describes as that of "crowded facilities". That is the law

of diminishing marginal returns which means that the marginal product of a ==

variable input declines as more of it is employed with a given quantity of the
other inputs. The university was therefore in this zone of diminishing returns,
implying that any small increase _in ENT will have had a negative effect on the
number of degrees produéed each year. This was the 'vary situation in the
k FDSE which constituted the bulk of enrolment in th‘e threé faculties brought
together. Average enrolment in this faculty stood at 6 057 (with a maximum of
15 554) while for all the faculties brought together it was 11 885 (with a
maximum of 33 506). A caution about Ath‘ese results is necessary here. Our
analyses are based on the assUmption that our regression coefficients are
unbiased estimates of the marginal physical products. This migvht not be true '
given the speciﬁcities of educational production discussed in Chapter Three.
Despite these shortcomings, they nevertheless throw some light on the

consequences of unchecked student intakes.

We now examine the overall pérforfnéhCe of our production function
model by first looking at the measurement of the goodness of fit (R?) of our

regressions. R? measures the proportion of variation in the dependent
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variable explained by the independent variables. The éighth row of Table 4.3
shows the E %g for our linear production functions. They are all above 0.50,
implying tha't‘ihaII ouf functions, more than 50 percent of the variation in the
number- of dégfees produced is accounted for by the five indebendeht
variables in our model. This verifies one of our hypotheses thét at the higher
" education level, 'school renvi'ronmental resources are very important in. N

determining student performance. In the FLSH fdr example, R? is even ébo:v__e_"

0.95, showing that our regression equation actually explained most of the - E

changes in the dependent variable.

Looking at our log-linear functions in Table 4.4, we see that the R’s
| are varied among the different faculties. Whereas it is as high as 0.95 for the
pooled data, it is just 0.37 in the FS. The function in the FS with this low
explanatory _power'even has an insignificant F-ratio. The low R? is thus not
surprising and that particular function is not statistically useful. Apart from the
FS, the other R*s fqr our log-linear functions show that more than 58 percent
of the vafiation inLis explained by the five ‘indépendent VQriables included in
the mbdel. An easy mistake to make here will be to try to 6ompare the R's
from the linear functions with those from the log-linear functions. This will be’
incorrect because R? is the ratio of the. explained variance to the total
variance, and the variances of L and log(L), (that is the logarithm of L) are
, diﬁgrent (Maddala, 1988; p.177).
The unexplained part of the variation in the our dependent variable
- (1-RY), can bg attributéd to a number of reasons. Firstly, due to data
limitations, not all the inténded independent‘variables have been included:

‘teacher qualification and experience , and more especially the number of
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library books per student. Even the use of proxies implicitly admits a
measurement error. We are of the opinion that some of these variables would
have played an important role in explaining part of the variation in L.
Secondly, the use of the number of first degrees produced might not be the
single or most important measure of the output of higher education. Perhaps a
better measure (which we could not use because of data limitations) could

have been the number of students promoted to an upper class each year ‘

(which includes the number of degrees produced each). The output meaédre’ S

we used told just part of the story. Thirdly, even the data we used was not
reliable as some sources produced contradictory observations. Lastly, it is
likely that the inclusion of only school environmental variables, and the
exclusion of socio-economic status, students’ initial ability, and peer influence
has led to some information ioss.

Despite all these problems, we think we have been able to identify
some of the variables which impinge on the production of higher education in
Cameroon, as was one of our objectives. Our R?s are h'igher than some in
similar studies: Bowles (1970), Cohn (1968) and Perl (1973), some of which
used more regressors than in this study. We have also tried to show the
predominant role of school environmental factors in determining the output of
higher education. This implies that the results have failed to reject our initial
expectations.

The F-statistic reportedly on Tableé 4.3 and 4.4 for the linear and log-
linear functional forms respectively, is used to test for the existence of a linear
relationship between the dependent and the independent variabies. Our

original sample size of 21 was at times reduced to 18 due to differencing and
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the correction for serial correlation. This meant that the crifical value of the F-
statistic varied as well. Their various lé\iels of significance are indicated on
Tables 4.3"and 4.4, Examilning first the F-statistics for the linear functions from
~ Table 4.3, we see that all ‘of them are siénificant at the one percent level

©except P, for the aggregate function which is significant at the 5 percent level.

Looking now at the log-linear functions in Table 4.4, all the F-statistics havea =

99 percent confidence level with the exception of the FS. P, for the FS is L

- significant at the 5 percent level, while P, is not significant at all. It is this -

same P, which had the lowest R? (0.369) among ali our equations. This might
imply the rejection Qf the log-linear form in this faculty. Generally speaking,
‘the F-statistics ﬁndicate . the overall significance of the relationship between
the dependent and the independent variabljes’ in our production function
model. _

Tables 4.3 and 4.4 also show the Durbin-Watson (D-W) statistics
which is a test for the absence of first. order autocorrelation. The null
. hypothesis of no serial correlation was rejectéd in all our functions, bdth linear
and log-linear. We then used the Cocﬁrane—Orcutt iterative pfocedure
described in Chapter Three to correct for serial correlation. The results
presented in Tables ’4.3 and 4.4 show significant D-W statistics for all the
equations. The level of significant of each D-W statistics is indicated against

the statistic on the tables.

The White statistic equally brésented in Table 4.3 is a test for
common residual variances (that is homoskedasticity) against the alternative
hypothesis of heteroékedasticity. From Tablé 4.3, the White statistics for all

our equations is less than 15.1 (the one percent critical value). This implies
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that the null‘fhypothesis of homoskedasticity is nqt rejected at the 99 percent
confidence 'l:evel. ‘Very - 'often, -reSearchers- | solve "the problem - of
heteroskedaéticity by estimating their equations with‘ Iog—transfbrmed data
(Maddala, 1988; p.161).‘ Since heteroskedasticity is absent in our linear
functions, we saw no need again to test for its existence in the log-linear
function. That is why our log-linear functions in Table 4.4 do not carryA the
White statistic.

Tables 4.3 and 4.4 contain a row for thé Dickey-Fuller statistic. It is-
used here to test for cointegration of the regression equation in cases where
the series involved were not stationary. The test is similar to the unit roots test
presented in Tables 4.1 and 4.2 above but is applied here to the residuals

from the r_égression equation. They have 'th-e -same critical values. An
inspection of the D-F statistic on the last row of Table 4.3 reveals that the null
hypothesis of noncointegratioh is rejected for all the equations estimated. The
two equations for the pooléd data fail to reject cointegration with a 99 percent
confidence level, while P in the FDSE does same but at the 90 percent level,
and the remaining equations do sahe at the 95 percent level. |

For the log-linear equations in Table 4.4, only the FLSH has the D-F
‘statistic. The reason is that, in the 6fher faculties, at least one series was

~ stationary in its levels (that is without any differencing). And since we could
- not run a regression comprising both stationary and nonstationary series, we
had to differe‘nbe ,alyl nonstationary series to stationarity. With all the series
now stationary, there was no need for a cointegration test. That is why the

other faculties do not have any D-F statistic for the cointegration test.

152



The D-F statistics presented on Tablé 4.4 for the FLSH does not reject
cointegration at the 90 percent confidence level.

As regards multicollinéarity, variance-inflation factors (VIF) have been
calcuiated for each of the équations estirﬁate_d, and presented in Tables 4.5
and 4.6 for the linear and log-linear functions; .fespectively. For the linear
functions in Table 4.5, the VIFs ére gene'r‘ally"‘around.' 2. One major‘problem

with the use of VIF is the absence of a critical value. But before we

differenced our series for nonstationarity, the VIFs we obtained were even as-' " -

high as 100. The ViFs we now present show a remarkable improvement.

Table 4.5: Variance-Inflation Factoré for the Educational Production

Functions.

| Variables ~ FDSE . FLSH RE ALL

P P P Pl Pi P P P
NSS 1750 179 1.06] 1oo] 137 11s| 140 132
TTS 017\ 054 132] 204 o070 222 o021] 0.43
TSS 130| 132] o69| o083| 0.8 020 1.43] 1.05
XPS 233 270f 217\ 182] 250 263| 182 164
STR | 132 | 159 | 222 1 170 .
ENT | 2331 __| 263 | 588 | 2350

Note: The VIFs are computed using the formula given in section 3.3 of
Chapter Three.
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Table 4.6: Variance-Inflation Factors for Educational Production Functions
(variables in logarithms). -

Varables | FDSE |  FLSH T FS ALL

‘ P, Pl P P, P, P, AR

NSS 001 001| 286 125 164| 164 122 122

TS 400 160| 192| 270] 179 152 o001} o001

TSS 179] 179 233 278| 159| 159 208 132
XPS 243| 243 125| 123] 139] 139 125] 14
stR | 313 | a7 | 2271 | ml |
ENT | ouss| | s33| | 2271 _| 357

Note: The VIFs are computed using the formula given in section 3.3 of
Chapter Three.

4.3.1.2 The Relative Effectiveness Of Educational Inputs

In chapter Three, we described the procedure for standardising our
regression coefficients so that their absolute values can indicate the relative
importance or effectiveness of the various inputs in influéncing output. This
can then enable us to establish priorities among the inputs. This is necessary
given that the educational decision-maker operates with a limited pgdget,
Table 4.7 belvow presents these standardised (or beta) coefficients for the
‘educational production function. They are obtained by multiplying the |
reQression coéfﬁcient by the standard deviation of the independent variable,
and dividing by the standard deviation of the dependent variable as described
in Chapter Three. As the absolute value of these coefficients indicate the
relative importance of those independent variables in influencing the

dependent variable, this implies that in any attempt to improve the efficiency
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of production, priority should be given to those inputs with the highest beta
coefficients (in absolute terms). The signs of these coefficients indicate the

direction in which any change should be affected.

Table 4.7: Standardised (beta) Coefficients for the Educational
Production Function.

Variables FDSE FLSH FS ALL
NSS -0.009 -0.136 -0.634 -0.489
TTS 0.201 0.883 0.482 0.338
TSS 0.156 -0.307 -0.113 0.114
XPS -0.838 0.169 0.146 -0.592
STR -0.608 0.306 0.401 -0.351

Looking at Table 4;7, we realise that priority is not given to the same
inputs in the different faculties. For example, when all the faculties are pooled
together, top priority is given to the reduction of expenditure per student
(XPS). This is the same priority obtained in the FDSE, but in the FLSH, it is an
increase in the number of teachers (TTS) which is very important, while in the
FS, the best way of increasing the number of degrees produced is to reduce
the number of students receiving scholarship (NSS). Table 4.8 below
classifies the independent variables in their order of importance in influencing
the dependent variable in the various faculties. This classification is operated

from Table 4.7 by arranging the beta coefficients by their order of magnitude.
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Table 4.8. The Relative effectiveness of the Educational Inputs.

FDSE FLSH FS ALL
XPS TTS XSS “XPS
-STR -TSS +TTS NSS
+TTS +STR +STR STR
+TSS +XPS +XPS +TTS
NSS -NSS _TSS +TSS

Note: The sign in front of the variables indicates the direction in
which change should be made in order to improve efficiency or
student performance.

43.2 THE EDUCATIONAL EXPENDITURE PER STUDENT FUNCTION
The regression results for the expenditure per student function are
analysed in a similar way as with the production function. We first examine
the behaviour of each of the variables in the different faculties, and then we
discuss on the general performance of the regressions. Tﬁis will then lead us
to the conclusion. The results are presented in Tables 4.9 and 4.10. The first
table shows the resuits of the linear expenditure per student functions (C; and
C.). C. is different from C, in that enrolment squared (ENT)? is added to it. Itis
therefore our paraboliq expenditure per student function. Table 4.10 contains

the resulits of our log-linear functional form.
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Table 4.9: Expenditure per student Functions

Variables FDSE FLSH FS ALL
C C, G C; >C1 'C§ C: Cz
NSS 0.014" 0.024f 0.002] 0.043"] 0.006] 0036°| 0.009°| 0.019*
(2:345)| (3.492) (0.131)] (1.920)[ (0.453)| (3.802)| (3.191)| (3.153)
TTS 1.742| 0.126( -1.262| -0.837{ 1052| -0.043| 0.093| 2862
(1.041){ (0.079)| (-1.519)| (-1.201)} (0.671) (-6.520) (1.034)| (2.899)
TSS 0.020"| 0.017| 0.023""| 0.020"| 0.007"| 0.010"| 0.002 _o,ozs’*j.
(2.195)| (1.746) (1.912)| (2.099)| (2.183)| (3.369)] (0.344) (2;0:76)
ENT 0.026"| -0.083* -0.027| -0372°| -0.141°| -0.421°| -0.021"| -0.112"
(-1.993) | (-2.681)| (-0.675){ (-4.298) | (-4.138) | (-7.986) | (-2.204) | (-2.943)
(ENT)? __|3.5E-6™ | 2.6E-5" | 2.5B-5° __| 2.0E-6"
(1.995) (3.618) (4.782) (2.793)
R 0.448] 0525| 0380] o0624] 0489| 0785| 0482 0532
D-W 173°| 186 1.78°| 2207 208 191°| 228} 193
White 0.19°| 272 288 976 304" 2527 756 448
F 5.88°| 3.95 3.6°| 456" 5317 11317 4.16°| 385
D-F 6.061""| 6.089™| 6.322"| 735.44"| 7.464"| 6.651"| 6.787"| 7.675"
ENT | 11752 _ | 7090 | 8358 | 28334
Note: t-statistics are in parentheses.

" Significant at the 1 percent level.

* Significant at the 5 percent level.
" Significant at the 10 percent level.
ENT is the optimum enrolment

C. is different from C, in that it has (ENT)? included.
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Table 4.10: Educatlonal Expendlture per student Functlons (vanables in

_logarithms)
Variables - FDSE FLSH FS ALL
NSS 0.165° 0.029 0225 0.240
(2.540) (0.535) (2.577) (1.407)
TTS -0.070 -0.049 0.002 8.9E-04
(-0.663) (-0.533) (0.368) (0352)]
TSS 0.679" 0.220" |- 0.130 '0.342*
(9.619) (2463)| (1565 (2.492
ENT <0044 0.592° -0.896° -0.275
(-0.450) (-7.075) (0217)]  (0942)
R 0.910 'o._77o 0.769 0.566
D-W 2.07" 2.03" 1.76° 1.79°
F 29.43° 19.99 14.30° 5.90"
D-F Y. 9.943" . .
Note: _t-statistics are in parentheses.

" Significant at the 1 percent level.

* Significant at the 5 percent level.
** Significant at the 10 percent level.

" 4.3.2.1 The Behaviour of the Independent Variables

‘The Number of students on scholarship (NSS)

The coefficients of this variable when the data for all the faculties is
pooled together (presented under 'ALL' in Tables 4.9 and 4.10) are all positive

| line:
and significant. For the /iunctlonal form equatlons C, is significant at the one
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percent level, while C; is significant at the 5 percent level. In the log-linear
' form the coefﬂcnent is posmve but not s:gmf cant
~Inthe FDSE the posmve relatlonshlp w:th XPS |s confirmed in all the
- function al forms. In the hnear functqonal forms, as presented by Table 4.9, the
- coefficient of C; is significant at the one percent level, while that of C, is
’significant but at the' 5 percent level. In the log-linear form in Table 4.10, the
only equation estimated is significant at the 5 percent level but not" '
performance-elastic. NSS therefore has a positive and significant relatlonshlp
with XPS in the FDSE.

Concerning the FLSH, the linear form produced a positive and
nonsign.ificént coefficient in_ C4, but a positively significant (at 10 percent level)
coefficient in C2. The log-linear form gave en equally positive coefficient, but

- which is not significant. The relationshipvbetwe_en-NSS and XPS in the FLSH
is positive but less signiﬁcant than the case in the FDSE.
The FS shows consistently positive resnlts in both functional forms.
The coefficient of NSS in ‘sz is positive and significant at the one percent
level, while in Cy, it rem.a'ins positive but is not significant. The log-linear
result is pos_itive and insignificant at the 5 percent level. The relationship in.
this faculty between the two variables is more significant than in the two
previous faculties. Its coefficient is inelaetic.’
| The behaviour of NSS in explaining the variation in XPS has the
expected sign; but the result is not as significant as we h‘ad expected, given
that scholarship payments was the single most impertant.'exp‘e.nditure item in
the budget of ihe former University of Yaounde. The partial elasticities in all

the faculties indicate that a change in NSS will lead to a less than
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proportionate increase in expénditUre per student. This result which is not as
significant as expected might be explained by the fact that this variable was
measured by the number of students awarded scholarships, instead of the
actual amounts spent on scholarship payments. This measurement could not

be used for lack of faculty disaggregated data.

The Total Number of the Teaching Staff (TTS)

When data for all the faculties is pooled together, the TTS coéﬁiéiéh‘iéf L

in the linear lfun'ctional forms are all positive. While the coefﬁcient. in Ciis
nonsigniﬁcaht, that in C. is significant at the 5 percent level. The log-linear
form also has a positive coefficient, but which remains nonsignificant.

In the FDSE, the linear functions both showed a positive and
nonsignificant relationship between TTS and XPS. The log-linear form had a
negative coefficient which was also not significant. No relationship can
therefore be statistically establighed between the two variables since all the
| regressiqn_ coefficients are not significant in this faculty.

The linear functions in the FLSH both establish negative - and
nonsignificant relationships between TTS and XPS. The negative and
nonsignificant link is equally confirmed by the iog-iinear form. Therefore, as

‘was the case with the FDSE, the coefficient of TTS is not significant in this
facuity. |

| For the FS, both C; and C, in Table 4.9 have nonsignificant
coefficients for TTS. The coefficient in C; is positive, while that in C, is
negative. The log-linear form has a positive coefficient which is equally not

significant.
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o This v_ariable has not confirmed our 'a_"prior,i hypdthe_sis of a significant
~ relationship ;bet\Neen _thé total number 'of - teachers- and per student
exbenditu_re. The relati'dnship is poéitive but rémaidg V»‘riionsigniﬁcan_t. The
. numbef of teachers could .thereforé be incre'aéed without any sighiﬁcant
increase in exbenditure per st_udent. Coét—sévfngs could 'therefore bg .real_iséd

in this my lh all the facuities, an increase ih ‘I'TS will have a less than'-

proportionate effect on per student expenditure.

Real Average Téaching Staff Salary (TSS)

For all the faculties combin‘ed,f the linear functional form in Table 4.9
produoe positive coefficients;‘ bet\)veen TSS and XPS.‘ Equations C; is
'Signiﬁcant at the 10 perceﬁt level, while C, is ndt significant at all. In the log-
linear form; the coefficient of TSS is positive and very significant with a
- confidence level of more than 99 percent. |

In the FDSE, the linear equatiohs shbw a positive relationship
between real average teacher salary and expenditure' per student. The
coefficient in C, is significant at the 5 percent level while that in C, is not
significant. The log-linear function reinforces the positive relationship between
these two variables with a very significant coefficient at the less than one

- percent level. It had an elasticity of 0.30. TSS iherefore had. a cost increasing

. effect on XPS.in the FDSE.

For the FLSH the coefficients of both C{ and C, é_re significant at the
10 percent level and are all positive. The log-linear function also had a

positive coefficient but had a higher confidence level of 95 percent.
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The relationship between TSS and XPS in this faculty was positive but not so
significant.

In the FS, the coefficients of the linear functions are all positive and
significant at the 5 percent and one percent levels for C; and C, respectively.
The coefficient of TSS in the log-linear function is positive but not significant.
We can still conclude for a significant positive link between expenditure per
student and average teach.er salary in the FS, given that the linear results are .-
more significant. '

The general conclusion wh_ich can be drawn on the behaviour of the
average teacher salary is that it has a consistent positive effect in explaining
the variation of expenditure per student in all the faculties and in all the
functional forms. This confirms our initial hypothesis and the results of other
studies; Cohn (1968), Riew (1966) and Tafah (1989). This is not surprising
since teacher salaries were the second most important expenditure item in the
budget of the former University of Yaounde, and education is generally a
labour intensive industry with salaries being a very important cost
determinant. The elasticities in all the faculties are less than one, implying

expenditure per student is inelastic with respect to the average teacher salary.

Total Number of Students Enrolled (ENT).

| This variable was used in our expenditure function to see the effect of
rising enrolment on XPS. The sign of its coefficient will enable us to determine
whether the establishment concerned exhibited economies or diseconomies
of scale. When all the faculties are pooled together, a negative link is

established between XPS and ENT in all the equations estimated. The
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coefficients of ENT in bofh C, and C; are significant at the 5 percent Iével,
while that of the log-linear functional form in Table 4.10 is nonsignificant.

in the FDSE, the coefficient of ENT is very consistent in its sign,
though the levél of significance varies, In C4 and C, of Table 4.9, this

coefficient is negative and significant at the 10 percent and 5 percent levels,

respectively. The negative relationship is confirmed by the log-linear function - .

though with a nonsignificant relationship. There exist therefore a negati\{e » ' "
relationship between XPS and ENT in»the FDSE as in the pooled data. -

~ The negative relationship above is mirrored in the FLSH for the three
equations estimated. The level of significant is equally varied. The coefficient
" in C¢ is not significant , but that in C; is significant at the one percent level.
The coefficient in the log-linear function is equally significant at the one
percent ievel. The relationship in this faculty is rather more significant.

The results in the FS are more robust than those above. The negative
association is confirmed. The coefficients of both C; and C, are significant at
the one percent level. This is the same result with the Iog-iinear function. The
relationship in this faculty is very significant.

The negative link established here between per student expenditurg
~ and school size in all the faculties confirms our a priori hypothesis of initial
economies of scale in the operation of university education in Cameroon.
Similar results in higher eddcation have been found by Psacharopoulos
(1980) and the World Bank (1986).'The behaviour of (ENT)? enable us know

how persistent these ecornomies of scale were.
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Enrolment Squared {(ENT)})

This variable was introduced into the expenditure per student function
to enable us test whether economies of scale are sub_seduently followed by
: diseconom'iefs‘ of scale if enrolment continues to grow. As can be seen from
Table 4.9, the" coé‘ffiéient of (ENTY in ‘the' aggregate ('ALL') and the
. 'disaggregéted eqUations are bbsitive, thus confirming our initial expectations

. that diseconomies of scale did éventually set in as enrolment increased. All

" . the coefficients are significant at the one percent level for the FLSH and the .

FS, 10 perce"nt for the FDSE, and at 5 percent for all the facuities combined.
C; is then a U-shaped expenditure per student function in all the faculties -

implying the existence of an optimum enrolment size.

After examining the behaviour of the independent variables in
explaining the' variation in expenditure per student, we now turn our attention
to the overall performance of the model. The measurements of the goodness
- .of fit (R?*) of our C equations.in Table 4.9 are all less thaﬁ 0.50, implying that
i th‘e'four variables in the equations do not explain up to 50 percent of thev |

_7 variation in per student expenditure. In Cj, with the a&dition- of enrolment
B squared, the proportion of theA variance in XPS explained by the independent
variables is everywhere greater than 50 percent. The K i.n the FS was as high
as 0.785. This seems to be telling us that the correct specification of the
| expenditure per student function should be parabolic (that is with the squa're‘
of the size variable included as one of the independent variables). The R? of
the log-lineaf functions in Table 4.10 equally show that a substantial part of

~ the variation in the dependent variable is eXplained by the four independent
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variables. In the FDSE, these variables explained 91 03 percent of th‘ev
variation in expenditure per student. Comparing the R* from the linear
function with _that from the log-linear function is incorred as we explained
under the production function.

The unexplain_ed part of the variatipn in XPS can be attributed to a
numvber of reasons: the umfeliability in some of our data points as some of our
observations had contradictory information from different'so\urces. Secondly,
the data for expenditure were budget estimates'and not thé actual amohnts'-" -
“spent. Thirdly, because of oﬁr inability to obtain faculty-lével data, we instead
used the number of students given scholarsﬁips’“Which was not what we had
conceived. Problems involved in specifying educational bost functions could-
also account for the low R 2 in our equations. Given our parsimony in variable
choice, our results are better than those obtained by Cohn (1968) and Riew
(1968). |

The F statistics is equally repo.rted in Table 4.9 for the linear form
- equations and in Table 4.10. for the log-linear form équations. The C
‘- equations in Table 4.9 have two F statistics‘which are significant at the one
‘percent level (for the FDSE and the  FS). The remaining once are all
significant at the 5 pérbent level. For C,, the F sfa;is_tics are significant at ihe 5
j pércent Ievél; with the exception of the FS whosé F statistic is significant at
the one percént level. The linear relationship is rﬁore significant ib the log-
" linear functional forms. Here, all the F statistiés have a 99 percent confidence
level. The F test therefore fails to reject the existence of a linear relationship
between éxpenditure per student and the. variables included in the model,

thus proving the overall statistical significance of our regression model.
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The test for the absence of serial correlation is shown on our tables
by the Durbin-Watson stétistic, Table 4.9 shows the D-W statistic for our
linear fﬁnctional form. In the C; equations, all the D-W statistics are sighificant
ét the one percent level. This is the same thing with the C, equations. The
results of the log-linear form in Table 4.10 also show a significant D-W
statistic. For all the results of the expenditure per student functions, the
hypothesis of zero autocorrelation was accepted in all the equations
estimated at the one percent IeveAl of significant. it is perhaps important to
note that this statistics only became significant in mast of our equatibns after
the Cochrane-Orcutt iterative procedure was used to correct for serial
correlation.

The white statistic presented on Table 4.9 is a test against
heteroskedasticity as described in Chapter Four. As the results show, the
White statistic for all our equations (both C; and C;) has accepted the null
| hypothesis of homoskedasticity at the 99 percent confidence level. The
absence of heteroskedasticity in our linear model made it needless for us to
carry out the test in the log-linear model. This is bécause log-transformation is
often proposed as a solution to the heteroskedasticity problem. This explains
why the log-linear functions in Table 4.10 do not have the White statistic.

" The last but one row of Table 4.9 shows the Dickey-Fulier (D-F)
statistic for the test of noncointegration for our linear functions. The critical
values for this test are given aé a note to Table 4.1 above. In all the equations
estimated in Table 4.9, only C, in the FLSH rejects the null hypothesis of
no'ncointegration at the one percent significant level. C, for the FS and C, for

the pooled data reject the hypothesis at the 5 percent level, while the
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remaining equations of the l.inear functional form reject at the 10 percent
level. 'Concerhing the log-linear functional forms, only the FLSH has the D-F
statistic for the same reasons explairjed under the educational pfoduction
function above. The statistic for this faculty fails to reject cointegration with a
95 percent confidence level as can be read from the last row of Table 4.10.
Our regressiens ere now void of spurious correlation and inference can beA
* made from our results without risk of much errors. | |

As regards the mult:colhneanty test the variance-inflation factors -
| VIF) for each of the equatlons estlmated are shown in Tables 4.11 and 4.12
" below. In Table 4.1 1, the VIFs for the linear functions are generally less than
two, except for the Variables ENT and (ENT)? in the C, equations. This
implies that when these two variables enter the function, the problem of
Amulticollinearity becomes serious. This is but obvious given that one of the
| variables is just the square of the other, ahd'they are bound to be collinear. In
the C; equations, and without (ENT)?, the VIF for ENT is small and falls in line

. with the other variables. The VIFs for the log-linear functions in Table 4.12 are

s “equally low. These values show the low level of collinearity among our

independent variables. Before these serijee were differenced, most of the VIFs
were above 75. The ones we present here show some remarkable

improvement.
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Table 4.11: Variance-Inflation Factors for the Educational Expenditure

12.500} .

Functions.

Variables FDSE FLSH FS ALL

G| G| G| G| G & o -G
NSS 1120 2220 1.100] 1.89%| 1.300 1.850| 1150| 2.040
r1s 1020 1590| 1920| 1.920| 1190| 1220 0400 0.90]
TSS 1.100| 1490| 0730| 1.520| 0.060 0.060| 1.000
ENT 0.790| s000| 2330| 11.110] 1.020] 6250] 2.080
(ENT)? | 8330 | 14200 | 8330 = _| 14300

Chapter Three.

Note: The VIFs are computed using the formula giveh in section 3.3 of

Table 4.12: Variance-Inflation Factors for the Educational

Expenditure_Functions (variables in logarithms). .

Variables FDSE FLSH FS | ALL
NSS 1.000 3570|1110 1.200
TTS Loso| 1280 0.004 0.003
TSS 1.350 1.010 1.030 1.190
ENT 1.200 1.010 1.140 1.010|

Note: The VIFs are computed using the formula given in section 3.3 of
Chapter Three.

This case against. muiticollinearity is further supplemented by the

' simple correlation coefficients presented in Appendixes A and B. Appendix A

.~ presents the coefficients for the original data, while Appendix B shows

coefficients for log-transformed data .
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Each appendix has a matrix of simple correlation coefficients for each of the
faculties. An inspection of the simple correlation coefficients indicates that
most of them lie below 0.5. Only a few pair of variables have a coefficient
which is greater than 0.5. One of these conspicuous pairs is ENT and (ENT)?.
Their coefficient is very high in all the faculties, indicating the obvious
collinearity that should exist between them, since one is simply the square of
the other. The correlation coefficient_ between ENT and"STR is also high in
most of the fébulties, but this is not a problem because t'h:eSe two variables do
not appear together'in any of the regression equatiohs. Apart from these
cases, there is no consistent high coefficient between any two variables as

indicated in Appendixes A and B.

4.3.2.1 The Optimum Enrolment
| From Chapter Three, the optimum size of the school was shown to be
’ .ENT' = -p,/2b,, where b is the coefficient of ENT, and b, is the coefficient of '
| (ENT)2. Applying this formula to our C, equations in Table 4.9, we obtain the
following optimum or least expenditure enrolments: 11 752, 7 090, 8 358 anq
'28 334 for the FDSE, FLSH, FS and for the pooled data, respectively. These
optimum enrciments are less than the fnaximum enrolments reéorded in each
of these faculties over our study period. An examination of the data indicates
that the optimum enro'lment was exceeded only in the 1989/90 academic year
for the FDSE, FLSH and for the three faculties combined. In the FS, actual
enrolment went above optimum enrolment in 1990/91. This indicates that

before this time, economies of scale were still being experienced.
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By'the 1991/92 academic year, all the faculties were experiencing
~ diseconomies of scale as enroiment had exceeded the optimum level. They
wére' now operating on the increasing portion of the average expenditure
- curve. This meant that ény further increase in enrolmént inevitably led to
higher expenditure per student. This is a svsituation‘AWhich Schiller (1986, p.277)
- describes as ."cost inefﬁci.en'cyl", and defines as "ihe amount by which average
total costs exceed minimurﬁ'av'erage costs for ény given level of output”. me.
the cost angle, we can therefore conclude that, higher education in Camerdéﬁ
showed some evidence of inefficiency, as the actual level of enrolment was
' not at the lowest possible cost.

Policies io improve efficiency could have included restricting
enrolment tb»the optimum !eve-l or decentrélising the university altogether.
None of these policies was solely the responsibility of those running this
institution. The automatic entry (upon graduation from secondary edUCation)
policy practised in the | university was a state-taken decision for social
reasons. This implied that the university authorities could not restrict
enrolment for efﬁ'ciency motives. There was therefore a trade-off between
cost-savings from improved efficiency, and the social gains of supplying
higher education to all'willing Cameroonians. This implies that improving

- efficiency from the cost angle is not fully in the hands of those who manage

- - these institutions, since not all variables are under their control. A selective

" admissions ‘policy in higher eduéation- is preferable since graduate
unemployment is high and some graduates end up doing jobs with no

relationship to their higher education training. It can even be argued that the
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massive enrolments in higher education increase unemployment, since some
of the graduates insist on 'white-collar' jobs with their 'big’ certificates.
The second probable way of sol\ring the inefficiency problem while

meeting the social objective of supplying higher education to all those

B interested, is to decentralise the university'institution. The initial investment

- would have- been prohibitive, but if the decentralisation is on the campus of

any of the Universrty Centres, it would not be too costly since some. basrcA

infrastructure is already in place. This will enable the existing institutions to be'i e

on the decreasing portion of the average expenditure curve. Additional
enrolment will now lead to efﬁoiency improvements as expenditure per student
will continue to fall.

This conclusion from our analysis seems to lend support to the

o decnsron taken by the Cameraon Govemment in 1993 to split up the former

University of Yaounde. But our analysrs fails to provide any clues to the extent

of the decentralisation. Perhaps a decentralisation on two campuses will have

e - been enough This problem of rapidly rising ‘enrolment is not unique to higher

 education in Cameroon as Saint (1992, p 112) notes that "managing the
- growing social demand for higher education is the biggest challenge faced by
-African university systems."”

We now try to show the effect on expenditure per student of an
increase in enrolment of one additional student from a given enrolment level.
This marginal change is given by the first derivative of the parabolic (C.
'equations of Table 4.9) expenditure function as follows: b, + 2b,ENT.

' Applying this to the various expenditure per student functions we have:

171



-112.2 + 2(0.00198ENT) for the pooled data.
-083.2 + 2(0.00354ENT) for the FDSE
-371.5 + 2(0.02620ENT) for the FLSH
420.9 + 2(0.02518ENT) for the FS

Where ENT is the level of enrolment.

For example, with an enrolment of 1000 students in each of the

faculties, an increase of one student will reduce expenditure per student by':' .' o

108.240CFAF for the pooled data; 76.120CFAF in the FDSE; 319.100CFAF in
the FLSH; and 370.540CFAF in the FS. This is the situation shown in the first
row of Table 4.13. We had earlier mentioned above that in situations of
economies of scale, increases in enrolment lead to reductions in expenditure
per student. But as enrolment increases towards the optimum size, these
reductions would be progressively smaller until they are zero at the optimum.
After the optimum, diseconomies of scale set in, and any additional enrolment
leads to increasing expenditure per student. From the table, an increase of a
single student above the optimum increases cost by 0.004, 0.016, 0.009,
and 0.003CFAF, in the FDSE, FLSH, FS, and the pooled data, respectively.
This increase in expenditure per student would be progressively larger as we
move furthér from the optimum enroiments. Lets demonstrate this with the
effect of an additional student on the maximum enrolments recorded by these
faculties. For the FDSE with a maximum enrolment of 15554, one more

student will increase average expenditure by 26.922CFAF.
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Table 4.13: The Effect of Marginal Chénges in Enrolment on

- Expenditure per Student (in CFA francs).

Level of FDSE FLSH FS ALL

enrolment ~ A
1000 -76.120 -319.100]  -370.540]  -108.240
4000 -54:.880 . -161.900]  -219.460 -96.360
7 000 33.640] 4700 -68.380 84.480]
7090 -33.003 0.016 -63.848 -84.124
8358 -24.032 66.459 | 0.009
10 000 12,400 152.500 82.700  -72.600
11752 0.004 244305 170.931 -65.662
13000 8.840 309.700 233.780 -60,720
15 000 23.000 414.500 334.500 -52.800
20 000 58.000 676.500 586.300 -33.000
25 000 93.800 988.500 838.100 -13.200
28 000 115.040{ 1095700 ©  989.180 -1.320
28 334 117405| 1113202  1006.000 0.003
30 000 129.200{  1200.500]  1089.900| 6.600

aoa02)

Note: The negative signs indicate a fall in expenditure per
student as enrolment increases towards the optimum. The
sign changes when enrolment reaches the optimum level.

For the FLSH with a maximum enrolment of 8781, this will be 88.624CFAF; for
the FS with a maximum enrolment of 9171, this will be 40.952CFAF; and for
the pooled data with a maximum of 33508, the increase will be 20.484CFAF.

~ These figures show the difference between a marg‘inal éhange at the optimum
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and a marginal change at the level of enrolment which existed in the faculties
in the 1991/92 academic year (the end of our study period). The difference
between these figures gives us an idea of the extent of inefficiency whiéh
characterised production at the 1991/92 level of enrolment. For example, in
the FDSE, there was an increase of 672950 percent in the cost of an
additional student when enrolment was at the 1991/92 level instead of being

at the optimum.
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.41 CONCLUSION

In this chapter, we have estimated the production and expenditure per
student functions for higher education in Cameroon, with-particular reference
to the former University of Yaounde. Given that we are working with time-
series data, we had first of all to determine the order of integration of each of
the series before introducing them into the regression equations. With the
educational production function, we have regressed the number of degrees
produced ( the proxy for educational achievement) on a series of .poli'c.y.
controllable variables from the school environment. These input have been:
the number of students on scholarship, the total number of teaching staff, the
real average teacher salary, per student expenditure, the student-teacher
ratio and the number of students enrolment. Another output measure: the
percentage of students receiving first degrees, behaved poorly results and
‘'was dropped from our model. Equally, one of our input measures - the
book/student ratio was abandoned because it held no observable relationship
with dependent variable - probabfy a consequence of boor measurement.
Given that the sheer size ‘of the regression coefficient does not measure its
relative importance in determining output, we have calculated standardised
or beta coefficients to enable us assess the relative effectiveness of the
inputs.

As regards the expenditure function, we have regressed expenditure
per student on a number of inputs. This has enabled us to determine the
variables resbonsible for the variation in average expenditure in the
university. The inclusion of enrolment (ENT) as an independent variable has

enabled us to determine the existence of economies of scale in school
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operations. The eventual appearance of diseconomies of scale has also been
tested by adding the square of enrolment (ENT)? to the expenditure per
student function. Through this, we .have been able to determine the optimum
size of enrolment and to analyse the efficiency of production on the bases of
cost of production. In estimating both the educational production and the
expenditure per student functions we have uséd two functional forms: the - |
linear and the log-linear forms. The linear form shows the marginal effects _of-"_',

the independent variables on the dependent variable, while the log-linear form
shows the elasticities of the independent variables with respect to the
dependent variable. In the production function, the school inputs used explain
a substantial part of the variation in the number of degrees produced as
evidenced by the R 2's. Meanwhile , the variation of expenditure per student
was not well explained by the independent variables included in the model. In
our models, we have also attempted an application of the concept of
cointegration to educational data with encouraging results. Serial correlation;
heteroskedasticity, and multicollinearity tests have all been carried out to
determine the validity of our results.

We hope this chapter has been able to provide answers to our
research objectives. This might not be with the robustness expected, because
of the inconsistencies in some of our results. Despite this, we hope we have
been able to throw some light on the process of producing higher education in

Cameroon.
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We set out in this study with a general objective of examining the
production process of higher education in Cameroon in the phase of the

high repetition and drop-out rates witnessed, despite the enormous

- .amount of resources committed by the government for the supply of

higher veducati‘on. The focus of the study was the three faculties of the -

~ former University of Yaounde in which repetition and drop-out were ‘

| extremely high. Very often, not more than 25 per cent of students
succeeded in their examinations. These were signs of inefficiency in 'the
production of higher education which we sought to elucidate, and to

. suggest how efficiency could be improved.

1 SUMMARY OF FINDINGS
In order to assess the internal efficiency of the educational
prodUction precess we speciﬁed educational productibn and cost
. ';functtons for hlgher educatlon in Cameroon. These were estimated in the
linear and log-linear funct;onal forms The Imear form gave us the
marginal effects of the educational inputs on the output while the log-
~ linear form showed us how elastic output was wnth respect to the various
educational inputs. Given that we were working with tlme-serles data, we
had to test our variables for nonstationarity. We applied the Dickey-Fuller

unit roots test and the results revealed that most of our variables were
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nonstationary. .This implied that we had either to djfferenceéour series to
stationarity before ruhningour regressions’ 6r run the regfession’s then
test for cointegration. Both approaches were appl,iedE in different
situations.
| To estimate our educational production function, the‘;output of the
educational system in Cameroon was proxied by the number of first
degrees produCed each year. The need for the comparison of output in
the various facultiés'(with different levels of enrolment ) led ys to another
: more relative measufe of output: the percentage of students'awarded first
degrees. This was e_xpected to reduce the faculties to the‘séme level for
b_ easy comparison. But unfoﬁunately, this outpuf measure was dropped for
' producihg contraaictory and ihconsistent results. We usecf:i a series of
educational inputs exclusiVely from the school enviroﬁment. These
- included: the number of students awarded scholarships (NSS), the
number of academic staff (TTS), the average salaries of the teachers
(TSS), expenditure per student (XPS), the student-teache'r.ratio (STR),
and the number'r of students enrolled. A preliminary analysis of the data
revealed the presence of serial correlation. To solve this problem, we
transformed the data using the Cochrane-Orcutt iterative proéedure which
led to signifiéant D-W statistics.’Heteroskedas'ticity was not a problem as
" shown by the White test, and multicollinearity wa‘s-seri"ofusly‘reduced when
i '.'th"e data was "d'iffe‘renc-e'd E as is shown by the-variance-inflation factors
and the simple correlation coefficients.
The ordinary least squares »régression procedure yielded the

following results:
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The number of students receiving scholarship; had a very
| significant n»egative impact on the performance of students When the data
for the three faculties was pooled together. But when the faculties were
considered individually, the impact was not all that so sfiignificant, but

remained globally negative. The performance of students‘was inelastic

- - with respect to changes in this input. This result shows that the award of

~ scholarships was ineffective in influencing student performance. This can "

be attributed to the fact that most students did not use these scholarships
for the acquisition of learning materials (Iike textbooks). Th1‘fay resorted to
expensive dressing and sophisticated househoid appliancesf; (like musical
sets) and even drinking among other social activities. The irEIeffectiveness
is more disturbing given that scholarship payments constitu'ited the single
most important expenditure item in the budget of the former Unive'rsity of
Yaounde - taking very often more than a third of the budget. This implies
that if a different input mix is édopted with resources shifted away from
: scholarship payments, efficiency could be improved. |

The ‘t.otal numb_er of teaching staff (TTS)‘ was the m(:st significant
- of our inputs in»explaining-the changes in the‘ number of first degrees
produced by the former University of Yaounde. This eﬁec%tiveness was
demonstrated when all the faculties were pooled together arfnd even when
they were analysed independently. Student performance was;; even elastic
with respect to the number of teachers employed in the FDSIé , FLSH and |

for the pooled data - implying that an increase in TTS will lead to a more

than proportionate increase in student performance. This:t implied that
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some efficiency gains could b'e‘ achieved if resources are reallocated in
- favour of more academic staff.

Average real teacher salary (TSS) used in this ,study as a proxy
for teacher experience and qualification 'had generallfy a positive
relationship with student performance. This was the case for all the

_facultles comblned and in the FDSE and the FS. This meant that an
" increase in the real salaries of teaching staff will be perfc)rmancgl TheA
~only except|on was in the FLSH where the relationship was negatlve. This
negative association might be explained by the fact that th:is faculty had.
- V-thelhighes't‘ average real salary among all the fa‘bulties, imphﬁng it equally
had the highest proportion of senior staff. A probable explahation is that,
v‘very often, the senior staff take courses mostly at the postgijaduate level,
thus the negative relétionship between their numbe:rs and the
performance of students at the undergraduate level. This negative
relationship between teachers' salaries and student performance could
also be attribdted to an element of diminishing perforrﬁ:ance (or the
depreciation of human capital) of older members of staff.

Expehditure per stuaent was found to affect student‘: performance

. - differently in thesvarious faculties, but the negative relationsh'ip was highly
" significant. Sihce spending per student was'ér"l. aggresiation of ’aII
'university expenditure items, the prbblerh becomes that‘of%' determining

| which of them had a negative effect on student performancé. One of our
earlier conclusions was that, NSS, the main expenditure conénponent, had
a negative impact on performance. This might thereforeE explain the

negative relationship between L and XPS. The negative influence of NSS
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:
on XPS was more than compensated in faculties in which.t;ghe number of
students on scholarship was not high.
| The student-teacher ratio served as an indicator. of the quality of
education offered. This variable exerted a positive influem}:'e on student
pelrformance in the FLSH and the FS becaUsev ﬁhe ratio was still relatively
low. But in the FDSE and the pooled- data‘ with a very ‘h{igh STR, the
influence was negative. It can therefore be concluded that fgthe impact of |
the student-teacher ratio on student performance deﬁends on its
prévailing level, and that there exist an optimal student-teacﬁer ratio.

The number of students enrolled (ENT) waé inc%luded in the
production function to assess the direct effect of scho'olé size on the
number of degrees produced'. The results showed that the level of
enrolment was adversely affecting performance in the FD:;SE and also
'When the data for all faculties were pooled together, wrélere average
-enrolment stood at 6057 and 11885. In the FLSH_ and tﬁe FS where
. enrolment was still relatively low ( average of 2695 and 3132, respectively
; ),.the impact on performance was positive. The negative coeiyficients imply
that at higher levels of enrolment, diminishing returns will t@e witn'essed,
and this had been the case in the FDSE with its huge studentl population.

We used standardised or beta coefficients to dc:atermine the
relative importance of the various school inputs. The resuits s}how that the
_priority was not the same in the various faculties for improvirilg production
-_efficiency. This justified the decision for treating the facultie.{s separately,
for each had its specifiéities. Each facuity exhibited differences in terms of

- the input that influenced' performance most. in the FDSE, a' reduction in
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per student expenditure stood out first, while an increase in ';the number of
teachers was the case in the FLSH. A reduction in the number of
scholarships appeared to be the most important variable in the FS, but
when all the faculties were pooled together, the most ef‘ficiént action was
to reduce expenditure per student.

The objective of the production function analysis was:; not to obtain
an efficient in_puf mix, but to determine the direction of chajnge that can
| bring about an improvement in the efficiency of alllocating: resources in
higher-education. Our conclusions therefore, do not show thef; extent of the
change in any input necessary for an efficient producti{on of higher
education, but just the direction of such a change for an imiprovement in

efficiency.

In order to examine efficiency from the cost of producing
education, we estimated an average cost function for all the faculties‘ of
the former University of Yaounde. The dependent variable.-r expenditure
per student was a more narrow measure than average cost sifnce it did not
include the opportunity cost of studying and other expensesé incurred by
parents. Our independent variables were: the number ‘of students
awarded scholarships, the number of academic staff, the lfeél average
salary of teéchers, the number of studénts enrolled and thje square of
enrolment. All the tests applied to the educationaln production function
above were equally applied here with similar results. |

The number of students receiving scholarship r;]ad a cost-

increasing effect on expenditure per student, but this effect was not as
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significant as expected, since scholarships were the single most important
expenditure item in the former University of Yaounde. This is:; explained by
the fact that this variable was measured by the number of students on
scholarship, instead of the actual amounts spent on scholarships.

The number of teachers employed showed no significant

e relationship with per student expenditure. Meanwhile, the average salary

of teachers (a proxy for teacher experience and qualification) had a

significant pasitive effect on the dependent variable. This was expected

_'ae education is a labour intensive industry, and ‘teacher salrlaries are an
important determinant of cost. | »

Enrolment had a stgnificant negative effect on eXr?enditure per
student. This implied that the education of an additional stfudent costed
less than the previous student. This is an evidence of economies of scale.
An attempt to see whether this function obeyed microeconom[gic theory was

| ‘made by adding the square of enroiment {(ENT)?} as a regressor in our

" jfunctlon to obtaln a parabolic specification. This was proved right as

- 7" (ENT)* had a positive coefficient meaning that the expendrtur ® per student

 function was U-shaped. This indicated the existence of an optimum
enrolment size. Economies of scale eventually gave way to diseconomies
of scale when the optimum size .of enrolment was exceeded,

This led us to calculate the optimum enroliment in;each of the
faculties. These were as follows: 11 752; 7 090; and 8 385 for the FDSE
FLSH and the FS, respectively. When data for all the facultres was
| brought together optimum enrolment stood at 28 334. We notlced that

these optimum enrolments were less than the maxrmumv enrolments
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recorded in each of the facuities. All the féculties Wéré therefiore op‘eratingﬂ
above the optimum size, thus 'experiencing'diseconomies of Fscale. This is
an indication of cost inefficiency in the- production. brbcess, since
" operations were not taking place at the least possible expenditure per
student. The results equally-showed that the reductions in expenditure per
*student becarhe progressively smaller as enrolment ap;:}roached the
~optimum, and were zero at the optimum. Immediately after the optimum
level, each additional enrolment led fo a'hig'Her expenditure per student;
and this grew at an increasing rate as we hoVed furthef aWay from the
optimum. This was verified in all the faculties. -There‘fore to ‘achieve cbst
vlefficiency, enrblrﬁent had to be reduced in .all th:e- facUIties\of the former
University of Yaounde. This seems to | givéf credence to the
decentralisation policy adopted by government in thef \in/aké of the
University Reforms of 1993. : |
An examination of thé development of higher (laducation in
Cameroon has permitted us'to bring out the major stages of ;its evolution.
This started With the creation of the National School of Adrr}iri‘istration in
1959 and evolved to the decentralisation of the University of Yaounde in
1993. The government was almost the so4le _aétor at this stagie. The latest
-development has been the proliferation of private higher education
‘institutions. These are mostly two-year career-oriented p‘o{st-secondary
" institutions. This we said could be termed the end of the i“nitial phase,
which consisted of the creation and. expansion of a systé:m of higher
education and using it to meef the critical human resource ré‘ueeds in the

public sector after independence. The second phase has alr{aady started
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!
with the talk of profeséionalisation of university education and the creation
of _career-oriehted postsecondary institutions in the privaté sector. This
phase will have to deal with issues concerning fin’ancirilg, efficiency,
relevance, and the quality of learning. These pre-occiupations are
. necessary if higher educatlonal institutions in Cameroon have to remain
f‘ the prmCIpaI source of skilled labour and technlcal know-how needed to

guide national development.

Certain caveats are in order before presentmg the policy
. suggestions of this study. In carrymg out this work, we have encountered
problems, some of which have already been noted before in our
discussions. These includé the use of proxies which irr;plicitly admit
measurement errors, lack of appropriate data for some of <3ur variables,

omission of some major categories of educational inputs (soLcio-economic

T status, students' ability and peer influence),aggregation of v;'ariables, and

. even the variable for educational output might not be the sir‘jgle measure
of academic achievement at the level of tertiary education. Despite these

_‘short-comlngs we hope we have shed some Ilght onthe |ssues raised in

»A'the work. As Hanoch (cited by Umo 1980, p.36) puts it, "....zany empirical'
study is subject to such limitations. One should try and fill a ﬁew gaps‘ at a
 time, keeping limitations in mind and interpreting the resultsj accordingly.
On the other hand, one should not over-emphasise the rese}rvations and
short-comings to the point of discarding meaningful énd valuable
information in the name of purity". With Hanoch's remarksl'in mind, we

now present the policy implications emanating from our ﬁndin{gs.

186



2 | POLICY SUGGESTIONS

~ It should not be surpfising that some of the impli¢ations of this
study, resulting from our analysis will Coincidé with decisior?s which have
already been implemented in the framework of the 1993 University.
Reforms. Here we start with the policy suggestions emanating frém the
production function analysis and then those from the cost an“alysis.
| Our ‘analysis suggest that a reduction in the number of students

awarded scholarships will lead to an improvement in 1}he academic

= . performance of students. But we know that scholarships were suppressed

in the 1991/92'academic year. This was not as a result of any systematic
study and conclusion as to their ineffectiveness in enhancing students'
learning, but because of the économic crisis, énd governmer)t's inability to
continue payment. If in the future (in the phase of a favourable economic
environment) the government decides to offer scholarshipfs to students
| again, the scholarship policy should clearly spelt out the crité}ria for award,
with more emphasis on mérits. It can further be suggesf“ed that such
‘__sch'olarships éhould not be i‘n the form of direct financi;:al awards to
 students, since they were not well utilised by students in tﬁe past. They
Acoul'd take the form of free rooms in the dormitory, book do‘n_eitions or even
’.the payment-of school fees for deserving students. :

| An increase in the ~number of teachers empioyed “would
significantly improve the efficiency of producing higher_ieducation in
Cameroon. The number of teachers has always been affec:;,ted by some

lecturers who take up administrative and political duties, thus paying only
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partial attention to the faculty, if they do not completely Eabandon the
campus. This reduces the amount of teacher time available;a to students.
Very often, these are‘ the most senior staff. This suggestion (?38“8 for more
_attention to be paid to the acute shortage of academic staff in the neWIy
- created universities. This has caused teachers to criss-cross from one
“university toAanother for teaching purposes. In th_is‘Way, their effectiveness | ;
can be hardly guaranteed. |
| Concerning teacher salaries (proxy for teacher exf:)erience and
| qualification), an increase will .improve the performance of s‘_sfudents. The
qualified and experienced teachers (that is those with héigh salaries)
should be encouraged to teach more hours in the university. Increased
salaries could make the higher education sub-sector more competitive vis-
: a-vis other sectors. This could reduce staff attrition or pre\}ent teachers
-+ from seeking supplementary employment,  thus ‘paying Iittlé attention to
‘W ‘their lectures. | | -
Increasing goverhment' spending per student gbuld fenhan,ce the
" academic performance of students. The most impoﬁant iésuje here is not
the level of spending per se, influencing the efficiency of the system, but
the mix in educational spending. Therefore an increase iin spending,
~ complemented by a change in the spending mix could have éa significant
influence on the efficiency of produCing higher education. That is a
~ spending bias in favour of more effective school inputs and providing a
" conducive atmosphere for learning an d teaching.
Our results e‘qual'ly indicate that efficiency gair}ns could be

achieved if the student-teacher ratio in the FLSH and the FS'is increased,
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while that in the FDSE as well as for the three faculties as a whole is
reduced. But efficiency gains from increased student-teacher ratio can
lead to a fall in the quality of education offered, as class sizes become too
. large. This implies that there is an eﬁiciéncy/quality trade-off. Given that

student-teacher'ratios in Cameroon were already very high compared with

-other Sub-Saharan African countries, a further increase in this ratio will

. - not be advisable. Efficiency gains from increased student-teacher ratios . .

e . should therefore be judged against their negative effect on educational

| quality.

Increasing the number of students enrolled will increase the
- number of degrees produced in the FLSH and the FS. On the cdntrary,
enrolment should be reduced to increase the number of degrees
produced in the FDSE and in all the faculties brought together. But with
the open access policy instituted by the government, the university

- administrator does not have the free hand to impose any intake ceilings in

Y ~view of improving -efficiency. For the need of efficient production, the

government could leave accéss control to'univer‘sity administrators, who
' shduld then use competitive examinations to control student intakes which
;_can be a rr’Iajoir causé of déclining educationél quality. If on the other
' :hand, the government wishes to continue with its ‘pplicy of offering higher
’ ‘ﬁeducation to all willing Cameroonians, then its,finan'cingv should be a
“function of the number of stddents enrolleld, if quality is to be preserved. |
From our beta coefficients, we have realised that educational

inputs are not equally effective in influencing the performance of students.
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And since higher education opérates within financial constraints, priorities
should be established if any intervention is envisaged.

Efficiency was also measured through the. cost of producing
‘higher education, and the following policy suggestions were arrived at:v
| | A reduction in the number of students-on Sbholarship appeared to
have been an vimportant cost-saving' device in our results. However, the
scholarship programme -ha'd bee cancelled, leading to some savings.
. Such savings in cost could be used to invest in more efficient inputs like
the recruitment of more teachers.

Since average teacher salary is expenditure-increasing, and the
absolute number of teachers employed shows no significant effect on
expenditure per student, efficiency can be improved just by'inéreasing the
number of teachers recruited. This is because the number of teachers has
a significant effect on educational output, but a nonsignificant effect on
| spending.

The optimum size of enrolment in éll the facult{ies'indicates thét
“ operations were téking plaqe above the least expenditure per student -
implying the existence of cost iﬁeff_iciency. The newly created universities
should try to avoid this problem of overcrowding. Admission policy should
be deﬁned in such a way that intake ceilings are established. In such a
situation, excess demand could be dealt with by -ovrganising competitive

~ examinations or using grades of secbndary slcv:hool leaving examinations
| to s'electA siudénts. This m_ély not be in line with government policy of
'providing education to all those who are qualified, but this is the only way

to reduce overcrowding and inefficiency in the future.
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Still in the same line, the government should encourage the
development of private higher educational institutions as a means of
managing the cést of expanding enrolment. They can respond efficiently
“and flexibly fc_: changihg demand and inpréase educational opportunities
with little or no additional public c;ost. For this to be succeésful, the
government should establish an appropriéte étructure for the superviéion
and accreditation of private educational programmes so that they can
make a positive contribution. towards the country's human resource
development.

There is need for an improvement of the quality and quantity of
the statistical data base of the university and make this readily available

- to researchers on request. The data collected should cover domains such

" as student enrolment,_graduate_ output at all levels, repetition and drop-out
) _rates, grades and number.of academic staff, number of non-academic
staff, details of financial transactions, and others. This data should be
broken down for specific departmehts, and systematically'assemﬁled at
the end of each academic year. Such data will not only be of use to
researchers, but should equally help university management evaluate
their own operations. |

Another policy sugg‘.estion which we mention here does not come
directly from our analysis, but from an examination of the structure of
universities created by the 1993 reforms. This has to do with the creation
of some particular establishments in almost all the universities. An
example is the Institute or College of Technology which exists iﬁ five of

‘the six universities. Also, there seem to be a duplication of disciplines
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within the same university as we have in the University of Buea (an

example), a -Faculty of Engineering and Technology, and a College of

Technology.rlf all these establishments were to become operational,

resources will be over-stretched and efficient production will be difficult to
- obtain. The general objective should therefore be to make universities

" specialise in :par{icular disciplines, so that responsibilities are shared and
‘education produced more efficiently. It should be of vital importance for all
. of Cameroon's universities to work c[osely.

The policy suggesﬁons of this study have been generalised
despite its limitation only to the former University of Yaounde. Such
generalisations are not out of place consideringA that the newly created
universities were as a result of problems encountered by the former
University of Yaounde. However, as a recommendation further studies, it
. is suggested that a study be undertaken in the future to analyse the
| performance or the production process of all the universities in Cameroon.

N This should also enable us to see to what extent the reforms have been

N - effective, or how different or similar the production process is in these

universities and the former University of Yaounde. Furthermore, since our
analysis has been based on the internal efficiency of higher education in
Cameroon, it is also suggested that a study on the external efficiency of
higher education - that is assessing the performance of university

graduates in the society - be carried out.

192



Appendix A

Matrices of Simple Correlation Coefficients for the Independent Variables.

" Table A1: The FDSE

|ENT

NSS TTS TSS XPS | STR ENT | (ENT)*
NSS 1.000
TTS -0.027| 1.000
TSS -0.065| -0.388| 1.000
|xPs 0.528| -0.065| 0.340| 1.000
[STR 0.027| -0.408| 0.157| 0.045( 1.000
|ENT -0.301 401.170 -0.074| -0.527| 0.384| 1.000
|(ENT)? | -0.544| 0.211| 0.007 -0.412 0.250| 0.881| 1.000
Table A2: The FLSH

NSS | TTS | TSS | XPS | STR | ENT | (ENT)
NSS 1.000
|7TS -0.308|  1.000
TSS -0.014| 0.072| 1.000
XPS 0.182| -0.475| 0.412| 1.000
STR 0.190| 0.024| 0.335| -0.253| 1.000

0.262| 0.230| -0.044| -0.433| 0.616] 1.000
(ENT)®* | -0.502| 0.443| -0.125| -0.451| 0.066| 0.530{ 1.000
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Table A3: The FS |
NSS TTS | TSS XPS | STR ENT | (ENT)*
NSS 1,000 |
|TTs | -0.4%0| 1.000
TSS 0.009| -0.531| 1.000
XPS 0.289| 0.008| -0.078| 1.000
STR 0.178| -0.476| 0.357| -0.376| 1.000
ENT | -0300| 0301| o00s| -03s5| o0638| 1.000
(ENT)? | -0.459| 0.439| -0.009| -0.202| 0.336| 0.898] 1.000
. Table A4: All the Faculties Combined :
NSS | TTS |- 1SS | XPS | STR | ENT | (ENT)
[Nss 1.000
“|TTs | -0.350| 1.000
-0.001| -0.568| 1.000] -
xps 0.476| -0.353| 0.188| 1.000
STR | 0001| -0.304| 0336 -0.343| 1.000
|ENT | -0.491| 0.396| -0.081| -0.405| 0.388] 1.000
(ENT)* | -0.431| 0.401| -0.300| -0.437| 0.412| 0.769| 1.000
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Appendix B

Matrices of Simple Correlation Coefficients for Independent Variables

transformed into logarithms.

B1: The FDSE
NSS TTS TSS XPS STR ENT
NSS 1.000
TTS 0.138 1.000
TSS 0.168| -0.242 1.000
XPS 0.123 -0.108 0.5632 1.000
STR 0.080f -0.529 0.269| -0.135 1.000
ENT 0.041 0.201| -0.316| -0.678 0.544 1.000
_Table B2: The FLSH
NSS TTS TSS XPS STR ENT
NSS 1.000
TTS -0.083 1.000
TSS -0.161 -0.696 1.000
XPS -0.066| -0.370 0.352 1.000
STR 0.352| -0.396 0.386| -0.168 1.000
ENT 0.297 0.295| -0.089] -0.444 0.760 1.000
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Table B3: The FS

NSS | TTS | TS5 | XPS | STR | ENT
NSS 1,000 |
TS -0.019|  1.000
TSS 0.009| -0.104| 1.000
XPS 0.054| -0.075| -0.017| 1.000
STR 0.305| 0.110| 0.364| -0.437| 1.000
ENT 0.346| 0177 0032] -0371| 0828| 1.000
Table B4: All Faculties Combined
NSS | T1S8 | 1SS | XPS | SIR | ENT
NSS 1,000
TS 0.123|  1.000
TSS 0.368|  0.043| 1.000
XPS 0322| 04177] 0399 1.000
STR 0.302| 0020 0492 0271 1.000
ENT 0141| 0251| -0059| -0.377| 0135 1.000
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