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ABSTRACT 

This interdisciplinary thesis has two principal objectives: to measure the relative elTicicncy 

ofSoulh Africa's public universities between 1994-97 and to provide explanations for levels 

of efficiency observed. 

Two methods Data Envelopment Analysis (DEA) and analytical review - were used to 

measure relati ve efficiency and to attempt to explain effici ency amongst the ten universities 

for which comparable data were available, covering the years 1994 to 1997. Three DEA 

models academic, research and consolidated - were estimated and this analysis was 

supplemented by the analytica l review method. which confirmed the results from the DEA 

computat ions. Institutions were grouped according to their relative efficiency measures 

within three suggested apparent levels of efficiency. I\n attempt was made to explain 

efficiency across various dimensions and the issue of quality was also addressed. 

Finally. some benchmarks of 'best practice' for the university sector were suggested. These 

findings have important implications for policy in higher education, particularly in respect 

of univers ity rationalisation and governance. 
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1.0 Introduction. 

CHAPTER ONE 

iNTRODUCTION 

This interdisciplinary thesis .sets out to measure the relative emciency in South African 

universities and offers explanations for the different efficiency scores observed amongst 

these institutions. More generally, and with particular reference to the measurement of 

university performance, the theory of performance measurement In not-for-profit public 

organisations is reviewed. To provide a context for the review of relevant literature 

(Chapters 2 and 3) and in particular for the ensuing analytical chapters (Chapters 5, 6, 7 and 

8), this first chapter considers the objectives, discusses the importance of the topic and 

provides a brief overview of the institutional setting. It then outlines the methods used in the 

research and summarises the limitations and assumptions of the analysis. 

I. I The objectives of this thesis. 

The research described in this thesis has two primary objectives: 

• First, it aims to measure the relative efficiency of a sample of South Africa ' s public 

universities between 1994-97 and to examine the changes in these efficiency levels. 

• Second, it attempts to provide explanations for the levels of relative efficiency 

observed in these institutions. 

A secondary objective, which mainly concerns the relatively inefficient institutions. is to 

assess the possible effect their financial structure has on measures of relative efficiency. 

With respect to the second primary objective, certain questions are raised, of which the 

more important include the following: 
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I. To what extent does the number and growth of student numbers affect a university ' s 

relative efficiency? 

2. What influence do student entrance criteria have on relative efficiency? 

3. To what extent does the highest qualification level of academic staff influence a 

university 's graduate and research output? 

4. Are there differences in the distribution of personnel across the various staff categories 

and how does this affect efficiency measures? 

5. How significant is cost structure to the achievement of institutional efficiency? 

6. Is there evidence of a common pattern of recurrent expenditure across the eleven 

programmes of the Programme Classification Structure I and in the different personnel 

cost centres and how does this affect efficiency measures? 

7. What changes ~ in real terms - in recurrent expenditure have occurred over the period 

1994-97 and how has this influenced efficiency? 

8. What influence does size ~ measured on a number of dimensions ~ of an institution 

have on its relative efficiency measure? 

9. What proportions of financial resources do the relatively efficient institutions allocate 

to the various educational investment centres? 

10. Has relative efficiency been achieved to the detriment of quality standards in higher 

education (HE), including the maintenance of graduate equivalence? 

11 . How important are the various dimensions of a university ~ undergraduate/post-

graduate distribution, science/humanities orientation, cultural heritage, institution 

residential structure and age ~ in determining relative efficiency? 

From the perspective of the community at large, the answers to these questions may go 

some way towards informing interested parties how efficiently or otherwise financial 

1 The SAPSE framework that allows for the classification of an institution 's resources and programmes/ 
activities. 
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resources are being used to achieve the objectives of government's HE policy and to guide 

consumer choice. At the level of the National Department of Education, the report of a 

Council on Higher Education (CHE) Task Team (2000), which has been asked to 

recommend a new structure for HE in South Africa, has accepted that some institutions are 

not viable and recommends that this problem be addressed by merging institutions rather 

than closing them. The findings from this research could contribute to the restructuring of 

the university sector. At institutional level, under general financial pressure from decreasing 

government subsidies, fewer enrolments and student debt, many institutions a re 

rationalising their operations (by reduci ng the number of faculties ; decreasing staff levels; 

out-souTcing services; deferring new capital projects) so as to reduce their operating cost 

levels and to rest rain the depletion of capi tal reserves. Again, the answers to these previous 

questions may ass ist the management of each university to address the forces of change 

confronting their own particular environments. 

These widc-ranging questions, amongst possible others, collectively suggest that it is 

difficult to dete rmine precisely what aspects of institutional efficiency are of importance. As 

one author puts it: 

I have still another and deeper problem: the conflict between the idea of a 
selective university, and the ideas of equality and democracy. Efficiency, 
properly understood, is a fairly non-controversial position. It has been and is 
challenged in many specific contexts, currently very much with respect to 
environmental values but also and, perhaps, more fundamentally with respect to 
moral values ... In education, however, the problem is morc what wc should be 
efticient about than whether we should be efficient. (Arrow, 1993. 6-7) 

Various authors maintain that any definition of efficiency has to be linked with an 

assessment of effectiveness - the extent to which output achieves stated objectives - and 

these, amongst others, includes quality issues in education. Put differently, an institution 

that is technically efficient, but fails to perform in terms of its objectives. will be of limited 

value to society. The view of Birch (\985) expresses the assertion succinctly: 



Effectiveness and efficiency are major concerns of management. An 
organisation is effective i r it achieves objectives which are appropriate to the 
needs of society: it is efficient if it achieves these objectives with the minimal 
use of resources. Thus it is possible Lo be effective without being efficient, but it 
is not possible to be emcient without also being effective. (Birch, 1985.97) 

1.2 The institutional context. 
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An overview of the I-lE inst itutional landscape provides a contextual background to the 

research undertaken for this thesis l
, tn 1997/98, the National Education budget amounted to 

R5 .56bn of which R3 .84bn (69 per cent), comprising R3.59bn for current expenditure and 

R0.25bn for ad hoc expenses, was allocated to the university sector. Expenditure per student 

across all institutions averaged R9 750 (based on the current expenditure budget), although 

at most residential universities this was between R 13 000 and R 16 500 per student. In terms 

of the subsidy formula, universities on average received 66 per cent of what they should 

have received. 

This sector consists of twenty-one separate, autonomously managed but publicly controlled 

institutions. For the academic year 1997, there were about 368 000 registered students in 

South Africa 's universities - 52 per cent black; 36 per cent white; 7 per cent Indian ; and 5 

per cent coloured. Of the total student population, 82 per cent studied at undergraduate level 

and, while the majority of students were female (54 per cent), more males than females are 

registered for post-graduate studies. At the fonnerly ' white' residential universities, white 

student registration ranged from 30 per cent at the University of Natal to 82 per cent at 

Stellenbosch University. Student enrolment increased by about 13 per cent between 1993 

and 1996 but declined in each successive year between 1996 and 1999 by an overall 14 per 

cent. The historically disadvantaged universities have suffered from the migration of black 

students to the better-established and more widely recognised institutions. Although black 

1 Otherwise than where indicated, data in this section is compiled from the Department of National Education, 
Annual Reports 1997-99, Pretoria. 
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student registration at Afrikaans universities has brrown more than in the English 

universities, much of this growth can be attributed to distance learning. The composition of 

the tota l student population is now beginning to reflect the demographics of the country. 

The Tertiary Education Fund of South Africa financed over 52 000 student packages to a 

value of some R264m in 1997. Foreign donors contributed R84m, which accounted for 28 

per cent of the government's projected fund target of R300m and government contributed 

68 per cent of actual funding l
. income from student fees 2 in 1997 amounted to a total of 

RI.6bn, whi le student debt l at the end of that year totalied R451 m - most of which was 

owed to the historically disadvantaged inst itutions. There is a general consensus that 

government subsidies are not sufficient to meet capita l expenditures and operating costs. but 

certain institutions have been singled oul for their injudicious use of financial resources. 

tn 1997. there were 36 470 permanent ly appointed personnel across a ll staff categories in 

the university sector. Of the total . 57 per cent were male and 43 per cent female ; within the 

academic and professional statT category. about 30 per cent were female; while the 

academic staff was mainly male and white. Total personnel numbers decreased by 7 per 

ccnt between 1995 and 1998. 

Between 1995 and the end of 1999, then, the sector had experienced financial pressures at 

individual institutional level; a high degree of rationalisation - for the sector as a whole and 

at most institutions; an overall decline in student registration; cut-backs in staff numbers; 

and demographic changes in the student population. The importance of improving 

efficiency in institutions of HE is therefore unequivocal. 

1 Edusource Data News No. 22/0ctober 1998 
2 Edusource Data News No. 27fNovember 199Q 



6 

1.3 The importance of the topic. 

In the absence of the profit motive which underlies the essence of private sector business 

objectives, performance measurement in not-for-profit organisations presents a unique set 

of difficulties. Where perfonnance is based on the profit measure, the traditional debate is 

between short-term profit and ways of taking a longer-term view such as shareholder value. 

No such overall financial measure is available in not-for-profit organisations and while 

operating within the constraints of the budget process is essential , it provides little 

information about performance. Funhennore, perfonnance in terms of achieving agreed 

objectives is difficult to evaluate. Frequently there are multiple objectives which change 

through political process and may not be precise, objectives may be paired with political 

and contradictory constraints e.g. ' cut costs and provide a better service, but don ' t declare 

redundancies ' and resources may not be sufficient to permit the achievement of objectives. 

For the university sector it is particularly difficult to determine appropriate performance 

measures of the education process. There are few measures of teaching performance that 

would enable a systematic external assessment of teaching quality and there are various key 

technical and political factors. which give rise to this. The development of valid 

perfonnance measures depends on determining the goals and objectives of university 

institutions. In South Africa over recent years, these have become contentious and political , 

with the competing ideologies of HE reflecting conflict between economic and social 

values. 

The objective of this research is specifically to measure the relative efficiency of South 

Africa 's public universities. In December 1997, the new Higher Education Act was 

promulgated marking the beginning of changes which have had far reaching implications 

for all universities. This involved the establishment of a unified, nationally co-ordinated 

system providing for programme-based education, which would be planned, governed and 
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funded to ensure maximum use of existing resources and to meet national education 

priorities. Central to the Act is a new funding system: reduced block grants plus a range of 

<earmarked funds ' for specific programmes (e.g. to address inequities in HE access) and 

financial assistance for students, curriculum and research development based on forecasts of 

student numbers. Overall the government has indicated its intention of reducing its levels of 

subsidy. Institut ions will be required to formulatc three-year strategic plans - outlining their 

missions, targets and performance indicators. 

Further, the basis of the report of the CHE (2000) is that South Africa must have stable, 

excellent institutions, which produce graduates capable of competing internationally. An 

important recommendation of the report IS the suggested reclassification of public 

universities into three separate categories - bedrock, selected and comprehensive -

differentiated according to student numbers, the range of post-graduate studies offered and 

the extent of research areas. This all suggests that further rationalisation can be expected in 

the short-term and that this process will be both inter- and intra-institutional. 

Universities have responded to their changing environment by entering into intensive, high

level academic and administrative planning processes, as a result of which a degree of 

rationalisation (referred to in section 1.1) has already occurred in most universities. Quality 

issues are addressed by sett ing objectives for strengthening existing and desibrning new 

academic programmes and increasing post-graduate research student enrolment and 

research output. 

University management has recognised that their institutions have to survive and progress in 

an environment in which market forces and the demands of policy-makers are growing 

more powerful. Increasingly, it is important for universities to establish strategies to deal 

with change and to know how they are performing in relation to their own objectives as well 

as to the performance of other entities across the sector. Recognition of the economic 
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imperatives of HE policies towards enhanced efficiency and quality has necessi tated morc 

i nterna! eval uatian. Efficiency measures which enable top management to raise quest ions 

about inst itutional strengths and weaknesses are vi tal in terms of optim isi ng the use of 

resources and ultimately for improving performance. 

A comparative analysis of resu lts obtained across institutions will highlight the degrees of 

efficiency which a re to be found within this sector and indicate the different factors that 

contribute to performance amongst the relatively effici ent univers ities. The assessment of 

efl'iciencies will enable administrators to refine their operations by address ing excesses or 

deficiencies on the input side and optimising output in terms of a balance of inputs. The 

research should yie ld some benchmarks of best practice for inst itutions, linking financial 

and non-financial efficiency measures. A better understanding of institutional effici ency -

of how the diffe rent input resources relate to each othcr and how they collectively givc rise 

to improved levels of output - could enable universities to rcfocus their attent ion on quality 

of service~ on the competitive environment in which they offer their service; on strategic 

issues; and on the overall control of their business operations. 

1.4 Research methods. 

This thesis involves the utilisation of concepts and techniques from a number of disciplines, 

including: management , finance, management accounting, economics and computing; 

therefore the thesis can be described as multi-disciplinary. Before proceeding to the 

methods used in this research, it is appropriate to define its central concept - efficiency. 

Brielly. economists are interested in the functional re lat ionship between inputs and outputs; 

thi s linkage gives ri se to a key economic concept - efficiency - which in its basic form 

measures output per unit of input. The orientation may be towards output maximisation for 

a given quantity of inputs, or towards minimising the inputs required to produce a defined 
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level of output. Inefficiency in producing output anses In two possible ways: by output 

being less than the maximum level attainable given the level of inputs avai lable or excessive 

inputs being used to produce a given output (technical efficiency). By introducing input 

prices. it is possible to extend the concept of econom ic efficiency by exam ining whether 

output is being produced at its minimum cost. Allocative efficiency concerns society as a 

whole and requires that the allocation of all resources - between products. between entities 

in the same industry and between different industries - is such as to produce maximum 

output. The term X-inefficiency, while ditlicult to define, relates to insufficient managerial 

motivation needed to opti mise an organisation ' s potential. In this thesis we are specifically 

concerned with technical efficiency ~ this is measured in relative as opposed to absolute 

terms, because there are no standard efficiency measures against which to judge university 

efliciency. 

Frontier assessment methodology is one of two techniques used in this research to measure 

the relative efficiency of HE institutions. Methods for assessing efficiency can broadly be 

classified as being parametric or non-parametric - the fenner demands a quantifiable 

statement of the function that relates inputs to outputs while the latter does not (see Lovell , 

1993). At a lower level of distinction in this classification, stochastic and deterministic 

methods are used to observe the reaction of a function to empirical data. The use of a non

parametric and detenninistic method for measuring efficiency known as Data Envelopment 

Analysis (DEA), proposed by FaITe" (1957) and further promoted by Charnes el at (1978), 

is employed in this research. The principal characteristic of DEA is the transformation of a 

multiple-input, multiple-output decision-making unit (OMU) into a single ·virtual input' 

and 'virtual output' value for all DM-U's. The ratio of this single vi rtual input to virtual 

output provides a measure of technical efficiency. DEA maxim ises the efficiency of each 

unit re lative to all other DMU's, such that those units not on the efficient frontier are scaled 
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against a convex combination of the DMU 's on the frontier. The efficiency of a unit will 

either be measured as unitary - 100 per cent efficient - or will be less than unitary. in which 

case it is inefficient. 

The approach adopted to measure relative etliciency for each university commences with 

the development of two preliminary models, which separately consider the most important 

measurable outputs - academic teaching and research results - of the university sector. A 

selection of input variables is tested in each model . leading to the development of a series of 

phase or interim models. After these two preliminary models are developed, they are 

merged into one consolidated model to provide an overall assessment of relative efficiency. 

A preferred model ( referred to as DEA6 - see section 5.3) is selected from one of the 

consolidated phase models. It is used for further DEA efficiency measurement and 

specifically to measure efTiciency over a four-year period and to assess the effects of 

financial gearing on efficiency. All models are developed with an input minimisation 

orientation, where input levels are assessed for their efficiency, given the level of output. 

While DEA is useful for providing an overall measure of relative efficiency for each 

institution and provides for other observations concerning efficiency measurement. there are 

limitations to its use (discussed in Chapter 5). For example, it is not possible to include in 

the DEA computations, all the many and appropriate variables that represent an institution 's 

operations. In order to substantiate the DEA results , expand and add depth to the analysis of 

institutional performance, a second method - the accounting technique known as analytical 

review - is employed to further assess efficiency. Analytical review can be defined as the 

examination of ratios, trends and changes in balances from one period to the next in order to 

obtain an understanding of the financial position and results of operations of an entity. The 

computation of ratios will normalise the data set, remove the effect of scale from the data 

and allow for comparative analysis across all institutions. Using this technique, it is possible 
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to delve into the quantitative dimensions of institutional input resources and output results 

and determine va rious linkages between these in ratio form . This will identify specific 

measures of efficiency rather than overa ll institution efficiency. In combination these two 

methods provide a balance to the analysis and measurement of overall efficiency. 

The majority of the raw data used in the DEA computations and in the analyt ical review 

analysis, has been sourced trom the South African Post-secondary Education (SAPSE) 

information system in e lectronic format. Managed and administered by the Department of 

National Educat ion, Pretoria, this extensive and detailed information system contains the 

annllal returns of operating infonnation from South Africa ' s HE institutions. The following 

broad data categories which largely make up the SAPSE system, provide an indicat ion of 

the different types of data that are used in the research: 

• Details of qualifications, fields of study and credits. 

• Student statistics. 

• Personpower resource reporting stat istics. 

• Financial statements. 

• Fixed assets statements. 

• Building and space inventory statistics. 

Other sources of data include the South AfTican Uni versities' Vice-Chancellors' 

Association (SAUVCA) for research output, the I-Iuman Sciences Research Council 

(I-ISRC) for survey data on the first employment experiences of new graduates and the 

Public Accountants ' and Auditors' Board' s (PAAB) qualifying examination results for 

assessing institutional graduate quality. Data for the years 1994-97 are processed, analysed 

and reported on in this thesis. The year 1997 is here referred to as the 'base year ' and is the 

year for which data is most recently available. Of the country's twenty-one public university 

institutions, ten are included in the analysis. 



1.5 Limitations and key assumptions. 

The limits of the thesis work are noted as follows: 
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• Educational and academic policies, practices and methods in HE will not be included 

in the research, nor will the study extend to issues of academic judgement. 

• Measurement of quality in HE will not be specifically addressed, as this is a major 

research topic in itself. However, in the interests of etTect ivcness, the measurement of 

efficiency should not overlook the quality dimension and therefore this factor will be 

discussed at several points in the analysis. 

• Institution financial strategy and policy - sources of finance, investment decisions, 

working capital, budget process and control - wilt not be investigated per se although, 

recognising that this business function may impact on efficiency measures, the 

research findings can be expected to provide some insight in this regard. 

The following assumptions have been made in this research : 

• DEA provides methods for estimating production frontiers and measuring efficiency 

that require a minimum ext rapolation from observed data and does not require 

assumpt ions regarding cost minimisation or equivalence between technologies across 

the different institutions. 

• DEA is assumed to provide a particularly robust methodolof,'Y for use in research 

involving production frontiers in organisat ions where operating and business strategies 

are difficult to capture empirically and in competitive and regulated environments. 

• The research will not evaluate the DEA model in tenns of its mathematical or 

technical foundation . However, the thesis will validate the use of DEA as an 

appropriate methodology in the context of this research work . 

• It is assumed that there is unifonnity within the SAPSE data set and that data have 

been returned in a standardised comparable format by all institutions. 
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Other points, which should be noted, inc lude: 

• The research and analys is w ill focus on the overall performance of each university, 

viewed as an individual decision-making entity. Facul ty performance wi ll not be 

evaluated - either with in an institution or collectively across the HE sectoT. 

• University strategic planning processes, i.c. the fonnulation, evaluation and selection 

of strategies for the purpose of preparing a long-term business plan to attain goals and 

objectives, will not be considered in this thesis. 

• Incomplete data from eleven universities have, to a certain extent, limited the scope of 

this study. T hi s has technically precluded the use of a greater number of different input 

variables in the DEA computations (see section 4.2.3). 

1.6 Overview. 

The thesis is structured in the following manner. In Chapters Two and Three, literature is 

reviewed, focusing on approaches, structures and problems of performance measurement. 

on some conceptual fram eworks and the various techniques to appraise efficiency and on 

the theory and practice of performance measurement of university teaching and research. 

The two methodologies used in thi s study are described and examined in Chapter Four. 

In Chapter Five. three DEA models - academic. research and consolidated - are estimated. 

The efficiency measures resulting from these three DEA models are analysed in Chapter 

Seven, where further DEA technical analysis is reported. Analytical review is used in 

Chapter Six to compute various relevant measures (ratios and trends) of university 

performance. These results are analysed in Chapler Eight; three apparent levels of 

effici ency are suggested and an attempt is made to explain efficiency overall. Finally, in 

Chapter Nine. the main research findings are summarised, benchmarks of ' best practice' for 

the university sector are suggested and conclusions are formulated. 



CHAPTER TWO 

GENERAL THEORETICAL CONSIDERATIONS OF 
PERFORMANCE MEASUREMENT 

2.0 Essential elements of a performance measurement system. 
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The global pursuit of improved performance in the management and delivery of services in 

the public sector has received and continues to receive priority. Numerous Government 

White Papers, Initiatives and Scrutinies on the subject have been published in many 

industrialised countries. The central theme in these publications is that perfonnance should 

be improved and that such improvement must be measured in non-monetary as we1l as in 

monetary terms. 

The recognition of the importance of public sector organisations focusing on performance is 

well·documented. The Trueblood Report (American Institute of Certified Public 

Accountants, 1973), suggests that an objective of the public sector including not-for-profit 

organisations' annual reports is to provide information useful for evaluating the 

effectiveness of the management of resources in achieving the organisation's goals and that 

performance measures should be quantified in terms of identified goals. 

The Financial Management initiative (Her Majesty' s Government, 1982) called for 

managers at all levels in central government in the United Kingdom to have a clear view of 

their objectives, and means to assess, and where possible measure outputs or performance in 

relation to those objectives. Likewise, the Next Steps initiative (Efficiency Unit, 1988), in 

calling for the establishment of agencies to carry out executive functions of government, 

indicated there was a need for greater precision about the results expected of people and of 

organisations and a need to focus attention on outputs as well as inputs. Government may 

require performance information to decide how much to spend in the public sector and 
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where within the sector funds should be allocated. In particular, it will be of interest to 

know what results will be achieved as a consequence of a particular level of funding, or to 

decide whether or not a service could be delivered more effectively and efficiently in the 

private sector. 

Anthony and Young ( 1988) argue that effectiveness and efficiency are the two criteria for 

assessing performance in any organisation. They define effectiveness as the relationship 

between an organisation's outputs and its goals and objectives, and efficiency as the ratio of 

inputs (costs) to outputs or the amount ofoulput per unit of input. Each of these criteria is 

invariably used in a comparative rather than an absolute sense. It is not normally said that an 

organisation is eighty per cent efficient, but rather that it is more (or less) efficient than a 

comparable organisation. or that it is more (or less) effici ent than it was last year, or that it 

is more (or less) efficient than budgeted for. 

The need to measure performance pervades all public sector management and accounting 

systems. Hyndman and Anderson (1991) discuss why it is important to measure 

perfonnance. Without information about what is being achieved (outputs) and what it is 

costing (inputs), it is impossible to make efficient resource a1l0cations within the public 

sector. These allocation decisions rely on a range of performance measures. which, if 

unavailable, may lead managers to allocate resources based on subjective judgement, 

personal notion or in response to political pressure. Without performance measures 

managers will not know the extent to which operations are contributing to effectiveness and 

efficiency. when diagnostic interventions are necessary, how performance compares with 

similar units elsewhere and how performance has changed over time. 

In revlewmg the potential roles of performance measures in the decision-making and 

monitoring processes, Mayston (1985) suggested a number of other specific areas of use. 
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These include the clarification of organisational objectives, as an input to managerial 

incentive schemes and to indicate performance standards in the outsourcing of privatised 

services. 

A possible classification of output measures that could be used by public sector 

organisations has been suggested by Anthony and Young (1988). They provide three temlS 

by which to classify output measures. Results mea,Hlres are those measures that are related 

to an organisation 's objectives, process measures are those measures of activity carried on 

by an orgarusation and sucwl mdicalors arc broad measures of output that sih'llificantly 

reflect the work orlhe organisation. 

Results measures arc 'ends orientated' wh ile process measures arc 'means orientated' . The 

greater the correlat ion between a particular process measure and the furtherance of the 

organisation's objectives. then the more useful the process measure is as a measure of 

output. Social indicators tend to be of limited use because most are affected by exogenous 

factors. In an ideal situation. the objectives of a public sector organisation would be stated 

in measurable and time-oriented terms and the output would be measured in those same 

terms. 

In order to measure organisation performance. it is first necessary to establish what the 

organisation's objectives are. As an organisation 's objectives are multiple. partially 

conflicting and subject to change over time. appropriate measures of performance will have 

similar characteristics (Berry el al. ] 995). Research work carried out by Pickle and 

Friedlander (1967) has demonstrated the conflicting nature of many organisations' 

objectives and, in particular, the conflict between short-run and long-run performance on 

virtually every dimension . 
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There is no single best set of performance measures, no unique basis for setting standards 

for those measures, and no universal reward mechanism that constitutes some perfect 

perfonnance measurement system, applicable in all organisational contexts. However, 

emerging from the research of Filzgerald and Moon (1996) are several themes, which 

together represent common characteristics of measurement systems used in practice. These 

include: knowing what the organisation's mission is, adopting a range of measures, 

extracting comparative measures to assess perfonnance outcomes, reporting results 

regularly and driving the system top-down. They suggest that these characteristics serve as 

necessary preconditions for the attainment of best practice and in their view, these 

characteristics should be key ingredients within any organisation if a performance 

measurement system is to be an effective management tool. 

It is also important that measurement be directed to help to influence and forecast future 

perfonnance rather than merely to record and understand past results. A wide variety of 

literary sources point out that the traditional, all-inclusive financial measures are inadequate 

for capturing the complexity of modern organisation operations. Measurements will 

therefore need to be both financial and non-financial in nature reflecting the adoption of a 

range of measures. Also they must be balanced to ensure that one objective is not pursued to 

the detriment of others and collectively. should focus on the critical success factors 

identified within the organisation. The philosophy should be to simplify information and 

focus management attention on those things that really matter to the organisation. 

Performance measures are necessary for pubJ ic sector organisations to discharge 

accountability to government and the public. Accountability can be viewed as the 

requirement to be answerable for one's conduct and responsibilities. Public sector 

organisations must be held accountable not only for the finances entrusted to them, but also 

for results. The public will be interested in how puhlic funds have been used to achieve 



18 

public benefit and thereby to call selected representatives to account. In a like manner. 

government will require information on what has been achieved with the resources 

entrusted to public sector organisations. This will enable operational stewardship to be 

assessed and may well affect future funding decisions. 

A commonly held vIew (Fitzgerald and Moon, 1996; Brignall el ai, 199 1) is that 

perfonnance measurement is central to organisational control. However. it must be stressed 

that performance measurement is only one stage in the overall control process~ it is also 

necessary to set standards, g~nerate apt control systems and take appropriate action to 

ensure that such standards are attained. 

2.1 Approaches to performance measurement. 

The evaluation of an organisation's performance as a whole is frequently viewed more as 

the emergent property of the management accounting infonnation system than as a subject 

worthy of concern in its own right (Le Saint-Grant, 1992). In consequence, this leads to a 

measurement system that only considers quantitative aspects. A further effect of this view is 

that profit achievement, despite its weaknesses, is given prominence. Peters and Waterman 

(1982) found companies that seemed the most focused - those with the most quantified 

statements of mission, with the most precise financial targets - had done less well 

financially than those with broader. less precise and with more qualitative statements of 

corporate purpose. 

Five approaches to performance measurement have been suggested by Le Saint-Grant 

(1992). In order to compare and contrast these approaches, a frame of reference is required, 

incorporating four main dimensions by which perfonnance measurement systems can be 

assessed. 
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The focus of performance measurement can converge on various levels of hierarchy. Some 

levels are appropriate for examining the performance of the organisation as a whole, others 

are more suited to appraising sub-units such as faculties or functions and finally, certain 

levels may concentrate on individual performance. 

Orgamsalwnal perspeCllve concerns the position from which performance is evaluated, that 

is, who decides not only what constitutes good or bad performance, but also what 

constitutes perfonnance per se. At the one end of the spectrum there are perspectives that 

arc virtual ly based on the views of a si ngle interest group such as investors. managers or 

government. These are termed 'uni-rational ', in contrast to ' multi-rational ' where 

perfonnance is viewed from multiple perspectives. With a multi-ratIOnal perspective, the 

aim would be to accommodate the views of va rious interest groups equally and therefore 

equitably, thereby adueving a consensus on what constitutes good performance. tn practice, 

many perspectives lie somewhere between the two. 

The next dimension on which the various approaches to performance measurement differ is 

in the model of Ihe organisation. For example, a behavioural model would concentrate on 

engineering the behaviour of an individual or group to gain desired results such as 

increasing output. Alternatively, a systems model can be used to engineer the 

transformation process of convertjng inputs of resources into outputs of fini shed goods or 

services. 

The final dimension concerns the calegorisatiun of measures. Traditionally, measures of 

performance are categorised as qualitative or quantitative. A systems-based, goal-seeking 

approach, for example, tends to lean heavily towards quantitative measures. Goals are 

translated into targets, such as return on investment or productivity, which facilitate 

quantitative indicators of progress. Other categories of measures include the audit 
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commission' s terms of effectiveness, efficiency and economy and the soft-systems approach 

categories of effectiveness, t!fficiency, emcacy, ethicality and elegance (Checkland and 

Scholes, 1990). 

Having established a reference frdmework , the five approaches to performance 

measurement can now be set out and contrasted: 

Audit Commission: 

Inherent in this approach is a model of the organisation as a simple production system, 

where the organisation is seen in terms of a transforming process, converting resources 

(inputs) into finished goods or services (outputs). Types of measure favoured, fall into 

categories often referred to as the 'three E'g' - economy, efficiency and effectiveness. This 

approach is therefore primarily concerned with quantitative measures, setting targets and 

appraising perfonnance in relation to these (McSweeney. 1988). 

Soft systems methodology: 

This is a multi-rational approach. The perceptions of interest groups or stakeholders are 

sought with the aim of achieving a consensus on issues of concern. Interest groups could 

include management, stafT, customers, investors and pressure groups. Although the systems 

model is used in this approach, it is used quite differently to the audit commission approach. 

Measures can be defined as the 'five E' s '. Both effectiveness and efficiency are defined 

similarly to the audit commission's definition. However, in regard to effectiveness, 

consideration of multiple perspectives of the organisation leads to the ongoing debate 

regarding organisational aims and values. Efficacy relates to the accomplishment of tasks, 

and measures help to ensure that the task is actually carried out. Ethicality draws attention 

to the ethics of the organisation ' s operations. This could range from stafTwelfare, to student 

selection criteria and to credit control policy. Finally, elegance refers to more aesthetic 
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considerations, for example. the attractiveness of the organisation ' s visual imagery. The 

measures considered are thus both quantitative and qualitative (Check land and Scholes, 

1990). 

Service sector approach: 

The viewpoint adopted IS predominantly un i-rational , in accord with the financial 

requirements of investors, but modified to take into account the views of customers and 

competitors. The approach uses the systems model, viewing an organisation in terms of 

simple input~process-output functions. The service sector approach represents a determined 

effort to balance and integrate qualitative and quantitative measures. Six dimensions of 

perfonnance were proposed by Brignall et 01 (1991): competitiveness, financial 

performance, quality, innovation, flexibility and resource utilisation. 

Behavioural approach: 

A traditional behavioural approach to performance appraisal focuses on the individual. This 

attempts to assist superiors in managing the performance of subordinates at any level in the 

organisation . The approach is un i-rational, being manager orientated. The performance 

measurement structure should provide a recognisably fair balance between effort and 

reward amongst co-workers and promote commitment towards clear organisational goals. 

Objective and subjective categories of measures are cunsidered. Examples uf (be ubjel.:live 

type are given as output-quantity measures and output-quality measures. Subjective 

measures can involve comparison of performance with that of other people or with an 

absolute standard (Moizer, 1991). 

Systems resource approach: 

The systems resource approach is primarily concerned with effectiveness, which is assessed 

by analysing the relationship between an organisation and its environment. A common 
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feature of all organisations is that they compete for some scarce and valued resources, such 

as the recruitment of high-calibre stafTand graduates, and funding in universities. The focus 

of the approach is placed midway along the uni-rationallrnulti-rational spectrum. For an 

organisation to be successful in competing for resources. arguably it must be pleasing some 

interest groups. The approach is not overtly multi-rational though , as it does not deliberately 

aim at accommodating the vicws of all interest groups. Types of measures advocated 3rc 

those that assess the bargaining position of the organisation. The potential ability to control 

resources is considered in tcons of energy, stability. relevance, universality and substitution. 

Energy refers to human activity in tenns of the proportion of an employee' s personality that 

is involved with the organisation . Stability refers to how transient the resources are, such as 

the rate of stafT turnover. Relevance focuses on the degree of relevance of a particular 

resource to an organisation. Thus a university ' s ability to attract a high level of donor 

funding would be indicative of relevance. Universality refers to how well an organisation 

can attract commonly used resources such as unskilled labour, physical facilities or liquid 

resources. And finally. substitution denotes the versatility of the resource in lenns of its 

value as a substitute in another application (Seashore and Yuchtman, 1967). 

Which approach to performance measurement is appropriate within non-profit organisation 

parameters will therefore depend on several factors. The viewpoint from which performance 

is judged is important. The more dependent an organisation is on the co-operation and 

goodwill of others, the stronger the argument for a multi-rational approach. This is likely to 

include a focus on more soft, qualitative factors, such as the ethical posture of 

organisational policy. as well as the more quantitative measures of traditional management 

accounting. The soft systems methodology would appear to be appropriate for assessing 

performance in the public. not-for-profit organisation. To decide which typt: of approach to 

use is however both difficult and problematical for managers and organisational groups. 
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It is essential to have a robust process for developing perfonnance measures. A four-stage 

process based on systems thinking has been suggested by Oavis and O' Oonnel1 (1997). The 

stages outlined below provide a systematic method of creating a set of integrated 

performance measures, an approach that according to them i s proven in a number of 

organisations. 

Initially, a clear statement of organisation objectives needs to be established. The Royal 

Society for the Encouragement of Arts (1995) concluded that sustainable success can only 

be achieved through the maintenance of confidence and support of all stakeholders. This 

suggests that traditional objectives. which benefit the providers of capital , may not be 

suffiCient In the future, underlining the importance ofa range of objectives. 

In the next stage, the dynamic links between organisation activities and objectives are 

established, using the tools and techniques of systems analysis and design, to formulate the 

various relationships. Measures must focus on the factors that lead to success, in addition to 

the measurement of success itself. 

A diagram showing the dynamic organisational links is used to identify which activities are 

critical. This gives rise to the so-called key performance drivers. Many of these will be 

expected but almost certainly there will be some surprises. The creation of a computer 

model showing the dynamic organizational links will be useful , particularly if these are 

complex. 

In the final stage, methods of measuring key performance drivers are developed. Sometimes 

onc can measure the driver itself, but often this is not possible and one or two proxies can be 

measured instead. The essential tool in this work is the 'influence diagram ', which shows 

how all activities and objectives affect one another. Influence diagrams are particularly 

useful when there are important success criteria that cannot be measured directly, such as 
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student satisfaction and stafT morale. 

2.2 The structure of a performance measurement system. 

There is broad agreement that some form of perfomlance measurement system IS an 

important component of organisational controL Organisations will be pursuing different 

strategic objectives, operating in different environments with varying technologies, 

providing different products or services, and therefore will require different measures of 

performance. However. Olley (1987) suggests that common to all systems is the need to 

answer three basic questions. These are: what are the dimensions of good performance that 

the organisation is seeking to prornote~ what are the appropriate standards of performance in 

each of these dimensions, both for the organisation as a whole and for the segments which 

make it up; and what rewards (or penalties) are to be associated with the achievement (or 

non-achievement) of performance targets? 

Dimensions of good perfonnance concern the underlying purpose of an organisation. At one 

level this relates to corporate strategy, where long-term objectives and plans are developed 

and refined in order to achieve required perfonnance. There 3re also the more detailed plans 

for parts of the organisation and for short-term horizons that have to be considered. It is here 

that overall corporate strategy merges into issues of management control and perfonnance 

measurement. 

At the level of the overall organisation and in terms of the pursuit of its goals, there is 

usually no single criterion that defines what good performance should be. The overall goals 

that are developed have to be analysed into subsidiary goals relating to such matters as 

marketing mix, quality issues, customer 5eTVice, financial position and so on. In addition, 

goals need to be defined for each part of the organisation and for all of the business 
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functions contained therein. Thus the dimensions of performance that are defined for an 

organisation are likely to be multiple and probably partially connicling. 

Although some aspects of performance can be quantified, others are less quantifiable, for 

example, organisation image and employee morale. Whether a goal can be quantified or not, 

the way in which it is achieved may not be precisely known. Therefore, any programme of 

action desihrned to achieve these goals is likely to be analysed in terms of its effectiveness 

and its overall acceptability. 

Ambiguities in the collective goals and the problems of fonnulating appropriate plans to 

achieve them in a complex and uncertain environment, make this process onc that demands 

considerable managerial insight and judgement. It is a process that is continually bt::ing 

re fl ected upon in many organisations because of the need to respond to, or pre-empt a 

continuously changing environment. Changes to the dimensions of performance being 

pursued are likely, in order that any new goals arising will be achieved. 

When an acceptable set of dimensions of required performance has been established, 

standards of achievement on each of these dimensions need to be set. Em manuel et at 

( 1990) point out that there is an immediate conflict between what is desirable and what is 

achievable, with both being subject to considerable ambiguity. Executive management will 

consider the demands made by the various stakeholders associated with the organisation, 

most of a ll from customers and fund providers. They may have limited knowledge about 

how feasible it is to achieve the required standards of perfonnance and the detailed actions 

necessary to implement them. This problem is exacerbated by the fact that those in the best 

position to express opinions about the feasibility of proposed performance are also the 

managers who will be held accountable for meeting the standards that are set. [n such 

circumstances, managers may be less than unprejudiced in their assessments. 
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The conflict between what is desirable and what is achievable extends throughout the 

organisation, with sc:nior managers focusing more on desirability and lower-level managers 

more on feasibility. According to Emmanuel et al (1990). the basic issue is onc of 

information asymmetry, where senior managers are better infonned as to what is necessary 

for overall organisational survival and success, while lower-level managers are better 

positioned to detennine what actually could be achieved. 

The association between reward structures and the achievement of performance needs to be 

considered. The setting of quantitative performance levels for managers will only be 

effective to the extent that managers observe acceptable rewards flowing from their 

achievement (or penalties from their lack of achievement). This requires the setting-up of 

formulae that link target achievement to valued rewards. although not necessarily financial. 

Thes~ can take a vari~ty of forms. ranging from the ~ncouragemenl of cohesive peer groups 

to the explicit linki ng of significant monetary rewards to ta rget achievement, inherent in all 

incentive payment schemes. 

There is no doubt that incentives can be fonnulated that will encourage managers to 

achieve. or at least report , a high level of perfonnance. However, the manner in which 

performance is achieved may not be that which was intended or desired. In particular, such 

schemes tend to stress the independence of one organisational un it from another, and 

encourage a high level of competition between managers. This behaviour may be harmful 

where co-operation between managers is necessary for successful, overall organisational 

performance. These incentive schemes may encourage the distortion and manipulation of 

management information. such that senior managers become increasingly misinformed 

about what is actually happening, while believing all is in order. 
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This linkage of results with rewards is essentially part of an organisation"s accountab il ity 

function, which is at the centre of sound management. It includes not only the use o f short

term rewards, but also overall assessments concerning managerial performance that may 

influence long-term promotion prospects. However, this is an area in which there is a 

tendency constantly to rearrange the precise links between performance and remuneration. 

Emmanuel et ul ( 1990) suggest it links wi th the setting of performance standards, but the 

stage at which incentives 3rc awarded and the points at which they rise incrementally with 

increasing perfomlance, are also likely to affect motivation. 

2.3 Problems that attend performance measurement and measures. 

Although the need to develop appropriate perfonnance measures is well -founded, many 

difficulties attend the development of a system that provides for performance measurement 

and the ensuing measures. According to Hyndman (1991), the major difficulties relate to a 

number of factors. In many cases, objectives are so vaguely documented that they prevent 

useful perfonnance measures from being developed. Williams ( 1985) argues that this is the 

most difficult part of the whole process. Often objectives are defined in terms of act ivity 

(process) measures rather than speci fic, results measures, related to the strategic mission of 

the organisation. The problem with this is that more activity is not necessarily desirable, 

particularly where more activity (and expense), does not lead to improved results. As far as 

possible, the objectives should be stated quantitatively and in a time-constrained manner. 

It is c ritical for the co-ordination of the measurement system that there is a sound 

relationship established between the low-level measures and the high-level objectives of the 

organisation. The low-level measures should, as far as JXlssible, motivate managers and 

decision makers to behave in a way that furthers the overall strategic mission of the 

organisation. Establishing such co-ordination is often a difficult activity. The development 
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of high-level measures requires much thought and experimentation because it is often at this 

level in the organisation that there is the greatest vagueness about objectives. 

There is an inherent danger that quantity rather than quality will be emphasised. Measures 

of pt!rformance that do not adequately address the question of quality may be misleading. 

Quality in certain circumstances can be measured in terms of freedom from error. In other 

circumstances and usually in the case with higher-level measures, user surveys, professional 

judgement and peer-group reviews may be needed to assess quality. These measures 

therefore introduce the problem of subjectivity. 

Because quantity is almost always easier to measure than quality, there is the danger of the 

measurable displacing the unmeasurable. This may lead to a distorted view of perfonnance 

being provided. Given this difficulty, it is imperative that the measurement system is 

constructed to identity quality differences in outputs, such that these become an integral 

component of the reporting mechanism. 

Measures of performance are normally relative rather than absolute and therefore some 

basis of comparison is required. The most usual comparisons are: comparisons with 

previous periods, comparisons with sim ilar organisations and comparisons of actual with 

budget. To make these comparisons meaningful there is a need to match like with like 

wherever possible. When this is not possible it is important to interpret the measures in the 

light orany differences that exist. 

Another potential area of difficulty relates to the treatment of joint costs. This is needed to 

derive measures of efficiency. The apportionment of these costs by organisations, often on a 

fairly arbitrary basis, may make it difficult 10 compare measures across organisations. To 

discourage inappropriate comparisons of efficiency it may be useful if, as far as is 

practicable, the method of apportioning joint costs is disclosed. Furthennore, if comparisons 
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over time are made of a particular organisation, then a consistent basis of apportionment 

should be used. 

External influences may also make comparisons difficult. Differences in socio-economic 

variables affecting populations from various geographic areas may render comparisons of 

performance meaningless unless interpreted in the light of such differences. Where socio

economic variables are needed to interpret perfonnance measures, these should be provided 

together with an explanation of their significance. 

Without some discipline and standardisation regarding the choice of measures, management 

may engage in 'gaming' whereby they choose measures that show up their mVfl or their 

organisation's performance in a favourable light. This is especially the case when they have 

the power to change measures from time to time. A definition of measures appropriate to a 

particular area of activity would reduce the opportunity for manipulation. 

Simplistic approaches, arising from whatever sources and for whatever reasons, are unlikely 

to contribute much to the improvement of financial management in the not-for-profit sector. 

In developing performance systems, it is important that the correct relationship between 

high-level and low-level outputs, the weight to be attached to various objectives and the 

problems in the interpretation of performance measures, all receive careful consideration. 

High-level performance measures are often the most difficult to establish because many 

costs and benefits arise over the long-term, difficulties exist regarding the separation of the 

impact of environmentaJ factors from organisation inputs and outputs and it is particularly 

difficult to capture the quality dimension of such measures. These factors encourage a 

concentration on the low-level objectives that are significantly removed from the strategic 

issues. This may result in the production of an excess of low-level performance measures 

and a dearth of vitaJ measures that reneet the most important outcomes. Williams (1985) 

argues that in complex organisations where ambitious objectives are pursued, one cannot 
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expect simple-minded approaches to play more than a minor contributory rolc. An 

organisation can have too few measures resulting in a system that does not adequatdy 

reflect its whole range of social and economic impact. 

It is important therefore that the higher-level outputs arc focused on. Anthony and Young 

(1988), stress this need by suggesting that in most not-for-profit organisations there 3rc a 

few key measures that are important indicators of success. They take the view that opin ions 

may differ as to what these are, but it is usually worthwhile to give careful thought to 

identifying them. They also suggest that due to the multiple and complex objectives of most 

public-sector organisations. it is impossible to develop defect-fTee measurement systems. 

According to Binnersley (1996), the underlying value of performance measures can only be 

realised through comparison, either against past performance, which nom13l1y provides no 

true indication of the future or competitive position, against budget or through the 

benchmark process. He points out that these measures often rely on labour intensive. 

internal accounting systems that fulfil reporting requirements of regulators and accounting 

bodies, with the result that accounting measures play a limited role in management 

decision- making. 

The use and development of performance measures is not straightforw-ard (Emmanuel et ai, 

1990), Organisations often require that co-operative action be laken, but trying to measure 

individual performance will not necessarily reflect co-operative aspects of performance and 

may be dysfunctional~ in that individuals may pursue actions that enhance their own 

positions at the expense of the organisation's best interests. The specification of tasks and 

targets in advance may be of little use because of the ambiguous nature of managerial 

responsibilities and the measurement of results may not be adequate to reward effort, 

especially if the environment does not materialize as was expected when targets were set. 
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According to Berry ef af (1995), a major problem is that reward systems reward reported 

performance and not behaviour. This leads to the situation where managerial behaviour is 

geared towards the achievement of reported results. 

In a study of cost centn~ managers, Hopwood ( 1972) argues that three diverse orienlations 

to performance measurement can be identified and in each case there are different 

approaches to the linkage of performance and rewards. In a budget-constrained style, a rigid 

insistence upon the short-term achievement of the budget is the central feature, while in a 

profit-conscious style the general effectiveness orlhe unit's operations is the central feature. 

Finally, there is a non-accounting style in which budgetary data are seen as relatively 

unimportant and other measures of perfonnance are used. One can immediately see the 

problems that arise in measuring performance. Managers evaluated in a non~accounting 

styk: are less cost-conscious than those evaluated using accounting-based styles. Those 

managers evaluated using the budget-constrained style reported higher levels of stress, 

poorer working relationships and a greater tendency to manipulate financial reports. 

Otley (1978) also found that performance inOuenced the choice of management style, with 

higher achieving managers more likely to be assessed under the more nexible style. The 

option of the way in which budgetary outcome is used in performance measurement is a 

complicated process, offering the prospect of some unexpected secondary effects. 

The effects of different environmental influences on perfonnance measurement were 

studied by Hirst (1981). His research indicated that in a highly uncertain environment, 

accounting measures are seen as providing a less complete measure of performance than in 

a more stable environment. This finding was supported by Govindarajan (1984), who 

suggested that in a highly uncertain environment more subjective performance measures are 

likely to be adopted. 
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Other problems relating to the use of traditional measures include contentions that there 

should be more consideration given to what drives the numbers rather than the numbers 

themselves, they tend to reflect functions rather than processes, they are structured to fit the 

organisation rather than to shape it and they generate too much information and provide the 

wrong level of infonnation to inappropriate personnel. 

2.4 Performance measurement in not-for-profit, public organisations. 

2.4.1 Distinguishing characteristics of not-for-profit, public organisations. 

The public sector is different to the private sector in a variety of ways. Some of these 

differences are inevitable, possibly because of the nature of services provided. Many of the 

difTerences are highly desirable, projecting a rather different set of values and staff 

dedication to ideals of duty, which may be difficult to preserve. Others may be highly 

undesirable; the lack of innovative management is often cited, and comparison is often 

made with the private sector that is believed to be more efficient (Wil1iams, 1997). 

Drucker (1990) claims that one of the most basic differences between public, not-for-profit 

organisations and private sector organisations is that the typical not-for-profit organisation 

has so many more relationships that are vitally important. to all but the very large private 

organisations, the key relationships are fewer, involving employees, customers and owners. 

Each not-for-profit organisation has a multitude of constituencies and has to work out the 

relationships with every one of these groups. This will influence the way that these 

organisations are managed and measured. 

One aspect of not-for-profit sector management that distinguishes it clearly from 

management in the private sector is that identification of objectives may be difficult or even 

futile (Smith, 1993). Various stakeholders have different expectations of public 

organisations, for example, students, staff, the community at large and government, may 
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wish to emphasise very different outputs from the secondary education sector. Within a 

SIXcific group of stakeholders there may be a broad mix of requirc.::ments, whilst over the 

course of time the priorities of the groups may change. In the end though, secondary 

educational institutions must reconcile the possibly conflicting demands made on them . To 

set explicit statements of objectives might indicate that educational institutions are 

favuuring one group of stakt::holders to the detriment of another group. and preclude the 

flexibility needed to adapt to changing demands. 

According to WiJliams (1997), in principle there are two fundamental objectives - either 

provide a 'defined ' service and somehow obtain the funds to support it or provide the 'best ' 

service possible for the given level of funding. Invariably professional employees, rather 

than professional managers, have pursued the former. which creates a need for increased 

funding. On the otht!r hand, politicians and administrators are inclined to the latter, but they 

will have to elect which services to omit. Given these unclear objectives and that all the 

groups involved have their own objectives. Williams (1997) suggests that this will be an 

indeterminate political process. A specific outcome of this is that every change in funding 

leads to a reassessment of objectives. It is therefore important to stress that identifying 

objectives is not a trivial process. 

The not-for-profit organisations have always posed particular problems concerning 

organisational control. According to Smith (1993), the problems that are the most difficult 

to solve are: the difficulty in securing agreement on what the output (and objectives) of such 

organisations should be. the difficulty of measuring such output and the eventual outcome 

of public sector intervention, the difficulty of interpreting any output and outcome measures 

that can be developed and the difficuJty of persuading the community to take an interest in 

performance measures and their interpretation. 

There are not only contrasting differences between the control systems found in the public 
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and private sectors, there is also a pronounced distinction between central and local control 

systems within tht.::: public sector. These dilTerenccs have a major bearing on performance 

measurement. Central control is characterised on the one hand by cash allocation through 

formulae and political process, based on assessed need, but not local efficiency. This is 

being changed in the UK, for example. by establishing 'quasi-markets' and ' internal 

markets '. On the other hand, there is no clear link between funding and efficiency 

measurement. When there is a perceived need, an inefficient unit will nevertheless be 

funded and local management or local political pressure may improve efficiency. Finally, 

there is measurement of relative efficiency using various performance indicators (noting 

there is no <engineering approach ' to dctenninc a theoretically IXlssible efficiency). 

EssentiaJJy, there is a complete separation of control from perfonnancc measurement in the 

public sector. In the private sector, control over multiple units has been established using 

simple techniques. Units are viewed as investment centres. where managers have only 

limited authority and return on capital employed is measured. A detailed comparison of key 

ratios is made and this approach proves effective because all units are aiming to offer very 

similar services. 

The public sector experiences the problems of being a service provider. Brignall et al 

(1991) suggest four key characteristics differentiate a service organisation and influence its 

approaches to control and performance measurement. First, simultaneity, where the 

customer is present during production and consumption of the service - most services 

cannot be measured, inspected or verified in advance of their delivery. Second, perishabilily 

refers to services that cannot be stored. Controlling quality and matching supply to demand 

are key management problems. often exacerbated by the presence of customers during the 

delivery process. Third, heterogeneity reflects service having a high labour component and 

places particular pressure on the measurement control system to ensure some consistency of 



35 

quality from the same employee and to obtain comparahle performance between all 

employees. Fourth , inl£lng;htllly refers to service output that cannot be precisely measured, 

for example the hel pfulness, dedication and responsiveness of staff that influence levels of 

customer satisfaction . Identifying what a customer values from a complex mix of intangible 

services makes the process difficult to measure and control. These four characteristi cs pose 

additional problems in tenns or identifyi ng what to measure and in particular, when and 

how to measure perfomlance. 

The next major distinguishing chardcteristic lies in the funding of public. not-for-profit 

organisations. In the pri vate sector, revenues are generated from the customer base. 

However, in the public sector, funds are provided by government through taxation and not 

generally by charging customers, as in the case of university student fees. Obtaining funds, 

or additional funds, can be a complex political process, for there is no automatic logic that 

equates additional service provision with morc funds. 

There are significant underlying differences between the budgeting process in the public 

and private sectors. The first factor to be considered is that of motivation, for a profit

responsible manager in the private sector is often rewarded for achieving budget and is 

motivated to maximum achievement when budget limits are extended. A public sector cost

centre manager responsible for delivering an array of services within a budget is 

presumably motivated to achieve the service delivery. The budget limits must be adhered to, 

even if this leads to a reduced service level. 

Within the public sector the budget authorisation decision is all-important. Once approved. 

clear authority has been given to act within its limits and in the manner speci fied by the 

detai l in the budget. Little ncxibility, technically referred to as ·virement' , is permitted in 

moving funds from one budget head to another. The funds will emanate from taxation and 

can be assumed to be certain. This does not apply in the private sector for income is not 
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certain, because it arises from trading in markets, and however stable the market and precise 

the budgeting, the exact income is not known in advance. 

In the private sector the budget can often be varied for good reason and wit h pnor 

management approval, but in the public sector this is only possible in quite except ional 

circumstances. Expenditure increases arc a lmost invariably balanced by expenditure cuts. It 

is more appropriate in the private sector to regard budget review as a process of 

performance eval uation, rather than a process of control. In the public sector, due to the 

difficulty of increasing the budget, there is a significantly greater element of conleol. 

The budget negotiation is also quite different . In the public sector. the agreed budget will be 

a commitment for the whole budget period and it will be;: possible to closely control actual 

against the original plan. 1n the private sector, there is always the possibility of change, 

small in a large corporation within a stable environment. but very considerable in smalle r 

organisations. This difference is explained by Jonsson (1984), who suggests that resources 

are allocated to activities via the budget in the public sector. It is a fundamental difference 

between private and public organisat ions, that the public organisation is related to its source 

of finance by a budget, while private organisation finance is related to market forces. 

In the public sector, budgeting will inevitably be political. and is often described in this 

way. Wildavsky (1975) refers to this as an attempt to allocate financial resources through 

political processes to serve human needs. This is not to say that political manoeuvring is 

unknown or even unusual in the private sector, but that it is limited by the market system. 

2.4.2 A review of a conceptual framework for performance measurement. 

In 1979. Parker put forward an argument for a balanced assessment of perfonnance to be 

measured by a composite mix of qualitative and quantitative indices. The main assertion 
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was that, as there is a plurality of organisational objectives, there must be a balanced view 

of ~rformance and the indicators used to appraise it. This idea of a balanced view has been 

further developed by Kaplan and Norton (1992), who introduced the concept of a balanced 

scorecard that represents a set of measures aimed at providing executive managers with a 

quick but comprehensive view oflhe organisation. The balanced scorecard forces managers 

(0 look at the organisation from four important perspectives. These are: customer 

perspective - the way customers view the organisation ~ internal business perspective - those 

factors that the organisation must excel at; innovation and learning perspective - the 

organisation's ability 10 continually improve and create value~ and financial perspective 

the assessment by fund providers. 

It is argued that the financial measures show the results of actions already taken. These 

financial measures are then complemented with operational measures on customer 

satisfaction, internal processes and the organisation's innovation and improvement 

activities. Important features of this approach are that they consider both internal and 

external matters that concern the organisation and that the goals and performance measu.res 

are related to the key elements of organisation strategy. The fact that financial and non

financial measures are linked is a further important feature. The scorecard limits 

information overload by limiting the number of measures used and places emphasis on 

strategy and vision rather than on control. Their work is underpinned by the notion that this 

approach is consistent with the recent trends towards cross-functional intc!;,'1'ation. global 

competitiveness, continuous improvement and team rather than individual accountability. 

By combining the financial , customer. internal process and innovation. and organisational 

learning perspectives, the balanced scorecard assists managers in understanding implicitly 

the many relationships within the organisation. This understanding can help managers to 

overcome the usual views about functional barriers. The balanced scorecard is regarded as a 
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system for keeping organisations looking and moving forward, rather than backwards. 

The conceptual thinking behind the balanced scorecard was further developed by Kaplan 

and Norton ( 1993), who point out that managers may introduce new strategies and 

innovative operating processes but fail to match these new initiatives with new measures of 

performance. There is emphasis on the fact that the balanced scorecard is not a template that 

can be applied to organisations in general. It is important to recognise that different market 

situations. product strategies and competitive environments require difTerent scorecards. 

This aligns with the; conct:pt of the contingency theory of management accounting; the 

scorecard must be devised with an understanding of the contingent factors facing the 

organisation. An aspect that is continually emphasised is the need for the scorecard to be 

more than just a measurement system . It is suggested that the scorecard has its greatest 

impact when used to drive a change process. It is argued that the scorecard is a management 

system aimed at focusing strategy so as to create a break-through in competitive 

performance. This important link between an organisation' s strategy and its management 

control systems was further developed by Kaplan and Norton (1996), who see the scorecard 

as the foundation of an iterative and integrated management system. which allows strategy 

to evolve in response to changes in the organisations' competitive, market and technological 

envi ronments. 

Although Kaplan and Norton's work has tended to focus on manufacturing organisations, 

their ideas are just as appropriate in service organisations. There are significant similarities 

between their work and that of Brignall el at ( 1991 ), who in recognising the unique 

characteristics of service organisations. advocated the measurement of service across six 

generic dimensions. The six dimensions are: competitiveness, financial performance, 

quality of service. flexibility, resource utilisation and innovation. They emphasise that these 

dimensions fall into two conceptually different categories. The first two dimensions are 
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results orientated which reflect the success of the chosen strategy. while the other four 

factors arc determinants of competitive success. They suggest that the design of a balanced 

range of performance measures should be structured in relation to an organisation's service 

type, competitive environment and chosen strategy. 

Similarities between the work of Kaplan and Nonon ( 1992) and Brignall el al (1991) show 

that there is a need to balance the approach to perfonnance measurement, to consider 

possible trade-ofTs between different parts of the performance scorecard, to link financial 

and non-financial performance measures together and to link perfonnance measurement to 

the organisation 's strategy. 

2.4.3 Measu rement problems and the effect of profit motive absence. 

An obvious additional problem in public sector performance measurement is the absence of 

the profit measure. Only when this measure is absent, is it possible to appreciate all its uses, 

for it provides a single criterion of measurement, reducing all organisational debate to the 

effect on profit. In the public sector, arguments become debates about an organisation's 

objectives. Quantitative analysis in terms of relevant costs and revenues is possible and 

evaluations can be made to assess the effects on future profit. This can be compared with 

the indeterminate cost-benefit analysis done in the public sector. 

Profit provides a broad measure of performance because managing profit assumes an abi li ty 

to balance costs with revenue, and not only technical excellence in functional management. 

It assumes that profit incorporales all other relevant measures and if a measure does not 

affect profit it can be ignored. According to Ezzamei (1992), profit enables decentralisation, 

where managers can have delegated powers to trade-off costs and revenues to achieve 

profit. Without a clear profit objective. delegation and the cost/revenue trade-ofT is limited. 
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Comparison between unlike units I S possible lIs lng profit as a measure. Profitability 

measures allow all profit-making organisations to be compared, whereas efficiency 

measures only allow entities that are identical or very similar to be compared. Profit is a lso 

an important ractor in motivation and education within an organisational setting. Managers 

need to be educated about the corporate profit objective and then programmes and systems 

se t out 10 motivate managers so as to achieve these corporate objectives. 

The private sector organisation can, in principle, measure performance by sa les and profit. It 

will be concerned with other factors though, including public sa ti sfaction, because they 

affect profitability, but these are intemlcdiatc measures. It is profit that is the final measure 

of achievement of objectives. The measure of ultimate success is not dependent upon the 

product concerned; there are universally accepted, abstract performance measures, such as 

return on investment ( incorporating profit). These simple, unequivocal measures are neither 

available nor appropriate in the public sector. A range of measures is required to deal with 

the multi-dimensional nature of public serv ice. 

According to Stewart and Walsh (1994), ' the dilemma of performance management in the 

public sector is to secure effective performance when the meaning to be given to it can 

never be completely defined and the criteria by which it is judged can never be finally 

established ' (p.4S). The elusive nature of performance makes it difficult to capture and 

measure. Performance measures for services are inherently more difficu lt to establish than 

measures for products. because the output of service is determined through interaction with 

the customer, who contributes to and determines the qual ity of output. The nature of 

performance in the public sector is inherently uncertain, posing a more fundamental 

difficulty. Weisbrod ( 1988) has argued that certain activities are in the public or not-for

profit sector largely because of the complexity of assessing them. As these activities are not 

easily monitored and therefore rewarded (the strength of the private sector), society turns to 
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other sectors to perform them. Often measures used do not measure outcome and impact, 

but rather intcnnediate output. The relationship between input, output and outcome is also 

not necessarily clear, and there arc also problems about the manner in which these measures 

interact. When discussing performance measures in the public sector, it is generally 

recognised that there are limits to the extent to which adequate performance measures have 

been developed. The assessment of performance in this sector necessarily involves 

comparison of variables that are unalike and cannot be reduced to a common denominator. 

An appropriate performance measure can itself he the subject of political argument, and 

oflen is, for example, when there is debate about the extent to which social factors should be 

factoTed into the assessment of educational performance. An apt performance measure will , 

in any event, vary according to who is concerned with performance and there can be no 

boundaries excluding the community from a concern about the performance of a particular 

service. The assessment of the contribution of the public sector to the well·being of a 

community will, as Hirschman (1982) has argued, be constantly shifting. 

There are many aspects to performance in the public sector and Dalton and Dalton (1988) 

have suggested that the criteria of performance are wider than in the private sector. They 

propose that an organisation' s implementation of public policy may be characterised as just 

or unjust, equitable or non-equitable, coercive or non-coercive and representative or non

representative. The values realised in the public sector are therefore different from those in 

the private sector and add to the problems of measurement. 

The political process gives rise to trade-offs between different factors; it is possible to trade

off one element of performance against another. For example, short-term gains in economy 

(budget cuts) can be 'purchased' at the expense oflonger-term effectiveness and excellence 

and extending the scope of equity is often traded ofT against a reduction in efficiency. These 

trade-offs are, according to lackson ( 1990), the substance of public sector management. 
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Trade-offs are not measurable but are a matter of judgement and political decision, where 

one value is weighed against another. The reason why adequate performance measures 

cannot be easily established in the public sector is therefore not only a l11at1er of technical 

difficulty, it is inherent in its nature. Given that performance has many dimensions and is 

inherently contested, then measures can be viewed as competing or reflecting different 

value systems. Arvidsson (1986) distinguishes between the following aspects of 

performance: economic, democratic, legal and professional, and alludes to the difficulty of 

finding indicators which are both relevant and operat ional. It is further held that 

performance can seldom be expressed in a meaningful way by quantitative data only; 

analysis of perfonnance has to be based on qualitative descriptions and statements. Stewart 

and Walsh (1994) go further by suggesting that it is the absence of an ultimate measure that 

makes 'judgement ' crucial to performance measurement. Imperfect or uncertain measures 

should be used in full awareness of their limitations and seen as a means of supporting 

judgement. 

The following chapter considers some performance measurement studies of HE, exami nes a 

conceptual framework for performance measurement and various techniques to measure 

efficiency and reviews the theory and practice of performance measurement of university 

teaching and research. 
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3.0 An overview of performance measurement studies in higher education. 

The assessment of performance in HE has historically been based on statistical methods and 

the development of performance indicators. which have drawn criticism from both 

academics and administrators. Different techniques. which vary from simple financial 

reporting of accounting standards to the use of sophisticated frontier analysis 

methodologies. are used in the measurement of performance in HE. An evaluation by 

Johnes (1992) of individuaJ indicators raised doubts about their relevance and validity as 

measures in isolation, while comparisons have shown that different indicators produce 

widely differing assessments of the same institution (Johnes and Taylor. 1990). According 

to Dyson et 01 (1994), performance measures are sought to address diverse objectives such 

as public accountability and management control . 

The importance of extending the concept of efficiency from simple un it costs to a 

systematic approach that aims to integrate multiple inputs and outputs was recognised 

earlier on by econometricians. Layard and Verry (1975) used aggregate linear cost functions 

for teaching and research and tested the use of explanatory inputs to examine outcome 

efficiency in HE although, by their own admission, their work was not wholly successful. 

Cohn et al (1989) extended this work with a more detailed consideration of scale and scope 

economies by using a multiple-output cost function for various outputs in US universities. 

In their cost-efficiency study of US universities at institutional level, De Groot et al (1991 ) 

formulated a multiple input and output model that utilized a wide range of recurrent 

expenditure data. They experimented with dependent variables, using full-time equivalent 

undergraduate and graduate student numbers and the number of degrees earned, finding the 
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results similar. 

Cost-efficiency research was extended by Glass el al (1995), with the consideration of 

capital input, which previous studies had found loo variable to include. In the light of their 

results on the economies of scale and scope, they go on to examine the UK government 's 

policy of expanding undergraduate numbers while driving unit cost down. lohnes ( 1995) 

considered synergies between outputs split between sciences and non-sciences, using a 

stochastic frontier estimation to fit a multi-product cost function. 

Two recent studies published in t 997 are of particular interest in terms of methodology to 

thi s thesis. According to Athanassopoulos and Shale ( 1997), DEA is the most recent 

methodology used to examine the problems of performance measurement of HE 

institutions. Wilkinson ( 1993) examined effectiveness (outcome efficiency) in the process 

of university education, while Beasley ( 1995) used DEA methodology to assess the trade

oils between the resources used by departments in the production of teaching and research 

outpuls. Doyle e t at (1995), in the light of considerable recent emphasis on research 

performance measurement, focused on the 1992 UK Research Assessment Exercise data for 

business and management studies. Following the transfer of resources from established 

Austral ian universities to former colleges of advanced education, Madden et at ( 1997) 

compared the initial and subsequent performances of economics departments by apply ing 

survey data to a DEA model. A summary of the objectives, methodology and variables and 

results of selected performance measurement studies are shown in Table 3. 1. 



Coverage 

United Kingdom, 
1968·69, 

United States, 
1981·82, 

United States, 
1982·8J, 

Table 3.1 Summary of selected performance measurement studies in higher education, 

Objectives Methodology and variables Results Reference 

To estimate the cost of undergraduate! 1. The main approach uses these three 1, Aosence of substantial economies Layard et at (197)) 
post-graduate teaching and research outputs in an aggregate linear cost of scale, high marginal costs for post· 
(outputs) in all UK universities using function to explain total cost (salaries, graduates, undergraduate and post-
an econometric approach, wages, consumables, equipment and graduate marginal costs ris~progress 

maintenance costs), extended and from arts -.~ science -i engineering, 
supported by; 2. Hi~er departmental set·up costs, 
2, An alternative tune·allocated depart· approrimately similar undergraduate 
mental cost function, using the same costs and much lower post-graduate 
input - output array. marginal costs, 

To e~timate a multiple-output cost The basic specification of the mooel is a A multiple-output cost function is Cohn et at (19~9) 
function and to calculate the degree of fle~ble, fixed cost quadratic equatioR, preferable to the conventional single-
scale and scope economies for various Inputs = cost of average faculty salaries. output cost function, Economies of 
output bundles in hlgher eaucation, Outputs ::: undergraduate and graduate scale and scope e~st in public and 

teachlng costs, research grants. private imtitution~ . Product-specilic 
economies observed in the public 
sector. Scope economies suggest that 
institutions involving undergraduate! 
graduate teaching and research may be 
more efficient than those specialising. 

To study the sensitivity of cost function A general translog specification is used E~dence is found of economies of De Groot et al 
estimates to different output measures to approximate the cost function for scale for an average institution, as (1991 ) 
and the impact of state regulation of multi· product output, for total cost and well as scope. Institutional ownership 
personnel and fmancial practices on variou~ aifferent cost components. (punlic or private) is not significant 
proauction efficiency in 147 aoctorate Inputs :: total variable costs (education for the explanation of variable cost. 
granting universities, and general expenaiture) The intensity of state regulation in the 

Output :: undergraduate and graduate public sector does not significantly 
FTE enrolment (alternatively earned impact on production efficiency, 
degrees), re~earch pUblications, 



Coverage 

United Kingdom, 
1989·90, 

Australia, 1987 and 
1991, 

United Kingdom, 
199) 

Table 3.1 Summary of selected performance measurement studies in higher education (continued), 

Objectives Methodology and variables Results Reference 

To examine the cost efficiency of UK A two input, three output general cost In a sample of 61 univer~ities, overall Glass et al (199;) 
universities a~ producers of teaching function model is employed, and product· specific scale re~ults 

and research output and; to estimate the Inputs :: capital and labour expense, indicate comiderable increasing 
product and input·specific economies Outputs = number ofFTE undergraduate returns, wrule scope results suggest 
of scale, product· specific economies of (UG) and post·graduate students (PG), neither economies nor diseconomies, 
scope, marginal costs and cost units of research output (R) incluaing a For PG and R output in all universities 
complementarities, peer review of quality, no cost complementarity found; cost 

anti·complementarity found between 
Rand UG and between PG and VG 
outputs, 

To analyse the effect of the rugher The analysis applies sUIVey data to a Of the 24 economics departments, 7 Madden et al (1997) 
education systems' funding policy non·parametric input·minimisation DEA were input efficient in 1987 while 11 
changes on the efficiency of Australian model, Inputs = academic staff number~ , achleved an input efficiency score of 
economics departments, by comparing Outputs = teaching (undergraduate and unity in 1991 , Mean inefficiency 
initial and subsequent performance, post ·graduate numbers), research (core scores show ~ubstantial reductions and 

journals) other journals and books), sugge~t overall productivity improve
ment across all economic departments 
post policy reform, 

To gain further insi~ts into university DEA and it~ recent advances are used, Application of the DEA methodology Athanassopoulos 
operations by applying concepts of cost In the cost efficiency model: inputs = revealed a subset of 6 universities out et at (1997) 

and outcome efficiency, general academic expenditure, research of 4, that showed satisfactory per· 
income; outputs = number of graduates, formance across both alternative 
number of hlgher degrees awarded and efficiency tests, 
weighted research rating, In the outcome 
efficiency model: inputs = number of 
undergraduates, post -graduates and 
academic staff, mean A·level scores, 
research income, liorary and computing 
expenditure; outputs = same as above, 
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3.1 A conceptual framework for university performance measurement. 

The development of a performance measurement system for universities requires a 

framework fOT the analysis, evaluation, choice and application of these measures. Mayston 

(1985) showed that if measures lack decision relevance, they are ignored. The introduction 

of measures may. in unforeseen ways, arrect the pattern of working rdalionships betwet:n 

decision-making units and individuaJs. the relationships with funding bodies. the 

responsiveness to demands made upon it and the discretion in the use of resources. The 

partial nature of measures provides an opportunity for dysfunctional behaviour in 

departments or institutions where their input and output mix is largely discretionary. and 

where student degree classes or the completion rate of research degrees are determined. 

Furthermore, there are difficulties in using measures as an input to the resource allocation 

process. The interpretation and use of measures is as complex as measurement itself. 

These problems can be alleviated by developing a framework showing the production 

function represented by the measures and showing how the measures can be applied to 

university objectives and policy. An overlapping range of classifications and frameworks in 

the literature can be referred to: Moravcsik (1986) has proposed a methodology for finding 

a methodology for the assessment of science, although its application is potentially wider. 

Similarly. and to accommodate the need for measures to be decision relevant, Jesson and 

Mayston (1990) identified three conditions for the use of performance measures. Banta and 

Borden (1994) provided a list of criteria for judging performance measures for HE that 

could also be used to form a framework for applying them. 

A framework proposed by Cave el al (1997) suggests that there are three different levels of 

analysis that should be applied. Firstly, they proposed a classificatory schema within which 

individual measures relating to teaching and research can be assessed for their usefulness. 

These measures can be classi fied and evaluated according to a number of criteria which are: 
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type of indicator (input, output, final outcome). relevance (accuracy of measurement 

relative to university objectives), ambiguity (identifying a high or low value of a measure as 

unambiguously favourable or unfavourable), manipulability (manipulated measures have 

reduced value), cost of collection (the return on developing measures is not the summat ion 

of returns on individual measures but rather the overall effect of the whole process), level of 

aggregation (each measure has its own natural level and collectively the measures may be 

difficult to bring together or weight) and relation to other indicators (the existence of 

multiple measures to measure the same aspect of performance is a useful consistency check 

but they should not be regarded as independent variables). 

Secondly, they focus on key conceptua l and st ructural issues that must be considered by 

those who develop and use performance measures. Measures are used at several levels in 

the HE system and attention may be on the perfonnance of the education system as a whole, 

on various parts of the system or on speci fi c universities, facuities, departments, 

programmes or individuals. Measures are used by responsible persons and representative 

groups (participants) both internally and externally to the institution concerned. The 

framework needs to integrate all level s, the participants and purpose and modes of use. 

Various authors (Sizer el al. 1992; Nedwek and Neal. 1994) have identified certain 

categories of use and Cave et al (1997) have proposed four modes of use linked with four 

kinds of purpose. Measures may be used summatively with a view to making decisions, 

rormativdy with a view to challenging or diagnosing, as a monitor with a view to 

maintaining a system and as an instrument of presentation with a view to marketing, 

attracting investment or recruitment. 

The authority with which measures are used depends on their validity, theoretical and 

empirical soundness and their development. The development of measures is dominated by 

a production model that links input. process and output, reflecting a strong conceptual link 
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with the objectives of economy and efficiency. 

The relationship between measures and the use of judgement is complex, but is an 

important component in using perfonnance measures. However, using measures in support 

of judgement, focuses on the weighting problem, which requires apportioning weight 

between the performance numbers and the judgement and which is especially difficult 

where the two diverge. The weight to be given to expert judgement and the importance of 

errors and ambiguities in the measures vary with the level at which data are used. 

Thirdly, they point out how the selection and use of measures are significantly affected by 

the broader policy context, the nature of the State and the resource allocation mechanisms 

embodied within these. According to Cave et al (1997), HE funding is in transition all ovt:r 

the world and this tends to be towards systems that are more reliant upon private funding 

and less on government grants, and towards systems that are market orientated. In thei r 

analysis of the role of measures they refer to the polar resource allocation models - the 

administered system (predominantly or entirely state funded) and the market-based system 

(exclusively privately funded). Measures can play a role in support of both systems. In the 

former case, the role of measures is essentially regulatory. largely passive and is there to 

identify inadequate performance. In the latter case, the collection and publication of 

comparative performance information can be viewed as a form of consumer protection and 

therefore has a market and social value. 

This transitionary process sees governments movmg towards market-based approaches. 

driven by a desire to increase productivity and reduce public spending in order to expand 

and improve HE in pursuit of economic competitiveness. Cave et 01 (1997) see this as the 

emergence or a multiple stakeholder system. in which governments remain substantial 

investors with incentives to retain considerable control. Given this transition, there is a 

number of probable consequences for performance measures. Perfonnance measurement 
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will cease to be a centralised immovable system and become a joint product of public 

funding and private sector organisations. Inronnation about wlivcrsities will be required in 

different fonns and research financiers will be interested in more detailed information on 

the capacities of individual research groups, rather than that of departments or faculties. 

3.2 A review of techniques to appraise university efficiency. 

An understanding of efficiency in a theoretical framework is based on the economic 

concepts of cost and production functions. Inefficiency in producing output is revealed in 

two ways: by output being less than the maximum level attainable for the given level of 

inputs (technical inefficiency), or because the proportions of input have been incorrectly 

chosen to produce the output (allocative or price inefficiency). The redress for each type is 

different. Overcoming technical inefficiency requires greater productivity from all inputs. 

while allocative inelliciency requires adjustment to input proportions. Estimating a 

production function from actual data implies that onJy technical inefficiency can be 

measured because inputs arc treated as exogenous and therefore no inefficiency is attributed 

10 the input mix. Estimating the cost function gives a measure oflotal inefficiency as input 

proportions are assumed to be endogenous. The division of efficiency into its technical and 

allocative components is however not possible (Barrow. 1990). 

Various techniques have been lIsed to measure the efficiency of public institutions and these 

can be applied to HE. In principle the techniques require establishing some relationship 

between university inputs and outputs. They differ in respect of the points at which input 

and output is measured, the units of their measurement and the level of aggregation. The 

techniques can be categorised according to whether the method is parametric or nOI1-

parametric. deterministic (non-statistical) or stochastic (statistica l). 

Cost-benefit analysis has been used to measure the rate of return on investment in HE, 
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either for the student or for the economy as a whole. Costs are established by aggregating 

leaching related costs, while benefits are estimated as the discounted value of the 

increments in earnings associated with HE, although it is difficult to separate these from the 

environmental effects. This technique is most suited to the study of groups of disciplines or 

levels of degrees, but due to problems of sample size, it is not normally possible to 

distinguish performance between different universities. 

A less complicated technique is cost-effectiveness analysis, which is a type of productivity 

measure, where inputs are measured in cost terms and outputs are measured in physical 

units. The main difficutty is to ensure that the attributes of output arc adequately reflected in 

the physical unit. por homogeneolls output this IS possible, but the outputs of HE differ 

substantially in quality. Input and output measures may also be combined to yieJd partial 

productivity measures. for example. graduates per staff member or the staff-student ratio. 

These measures can be computed reasonably quickly and on a disaggregated basis, by 

department across universities or between departments within a university. 

An underlying assumption of cost-benefit and cost-effectiveness analysis is that particular 

costs in universities can be associated with particular returns. The distinction between 

teaching and research inputs and outputs raises various difficulties. Many costs on the input 

side arc joint or common to both teaching and research, while on the output side research 

degrees incorporate both teaching and research output. 

Regression analysis (parametric) requires the selection of a particular funclionaJ form to fit 

a data set. for example the Cobb-Douglas fonnulation '. In relating inputs to outputs, the 

regression model assumes some form of technology to be estimated. The standard model 

fits an average curve to the data and the frontier may be found by various methods, 

depending on whether the model is deterministic or stochastic. Regression offers the 

I The specification ofa production function that determines the description of the input-output relationship. 
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possibility of testing hypotheses concerning factors that affect the production process in HE 

and it provides a more refined basis for measuring the performance of an individual 

department. 

The final technique is DEA, which is one methodology employed in this research and which 

is fully discussed in Chapter 4. 

3.3 Categories of university performance measures. 

The literature provides evidence of a variety of attempts to categorise performance 

measures. The JarraU Report (1985) refers to three main categories of measure, which are 

internal. external and operating measures. Internal measures include variables that possess 

the common attributes of showing either inputs into the university (share of undergraduate 

applications) or valuations internal to the university (graduation ratcs, teaching quality). 

External measures reflect the value of a university' s output (acceptability of graduates in the 

market place, research publications produced by stall). Operating measures foclls on 

productivity ratios such as the staff/student ratio and reneet variables sllch as course options 

available or library stock availability. 

The more conventional categories of input, process and output measures were distinguished 

in the report of the CVCP/UGC Working Group (1986). Input measures concern resources 

employed by a university, process measures refer to the efficiency of resource use and the 

effort applied to the inputs and the operation of the organisation. Outputs reflect the 

products of the university system. 

According to Cullen (1987), a conventional categorisation based on management principles, 

distinguishes three types or measures: economy. efficiency and effectiveness. The UK's 

Department of Education and Science White Papcr (1987). in supporting the use of 
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perfonnance indicators, noted that the CVCPIUGC's (1986) list of measures covered both 

cfficit,mcy and effectiveness measures, and serves to illustrate this distinction. 

The input-process-output approach has generally been associated with the categorisation of 

performance measures and is increasingly being used in discussions regarding perfonnance 

measurement. Richardson (1994) sets out a slightly different tenninology of inputs-out puts

outcomes, which again are quite often referred to in the literature. Over two hundred and 

fifty performance measures for HE were identified by Bottrill and Borden ( 1994), who 

classified each as an input, a process or an output measure. 

Within the university sector, the two main subcategories of output are generated by the 

activities of teaching and rl!search. A monetary measure of the value added by teaching can 

in principle be found, based on the notion that a more highly qualified employee receives 

greater lifetime eami ngs. However, such data is not available by institution and 

interpretation is difficult. The output of teaching is therefore nonnally measured in terms of 

the number of graduates, possibly qualified by some quality adjustment. Placing a monetary 

va lue on research output is possibly even more difficult, with the result that the best 

approach is to find some qualitative or quantitative indicator of output, and this is likely 

only to be partial (Cave et ai, 1989). 

Performance may also be categorised according to: measures that quantify fairly precisely 

some attribute of interest; indicators that are less accurate or view the re levant variable 

obliquely; and management statistics that record the level of an intennediate variable, rather 

than the measure of final output. 



3.4 Performance measures of university teaching and learning. 

3.4.1 Problems of measurement and application. 
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It is generally accepted that it is morc difficult to establish measures of tcaching than of 

research perfonnance. The UK's University Grants Committee ( 1985) pointed out that there 

are few indicators of lcaching performance that would enable a systematic exte rnal 

assessment of teaching quality to be made. The reasons for this are both technical and 

political. Educational goals of HE have become disputed and political. Ncdwek and Ncal 

( 1994) suggest that 'goals are multiple and contested, within a HE system that has 

conceptually moved from being a public utility to becoming a strategic investment ' (p.75). 

Opposing thought and ideas on HE are inspired by diJTe rr.!nt ideas of knowledge and 

confl icting economic and social values. The focus on the instrumental importance of HE has 

resulted in individual consumption benefits becoming increasingly tied to the requirements 

of the economy and the make-up of personnel required to meet thest! . Greater support has 

been received by government and employers rather than by the institutions of higher 

learning. in defining these requirements. Given this situation. the challenge of identifying 

relevant and acceptable measures becomes increasingly intense at institutional level. 

A definition of what it is that teaching j:H!rformancc measures arc required to present, is a 

further problem and one that is linked to levels of aggregation. Within the university sector 

and the universities themselves, teaching represents thei r educational function or more 

technically, the conversion of inputs into graduate outputs. With respect to the faculty, the 

department, the discipline and the individual , attent ion is focused on teaching. teaching 

activities. teaching and learning and on students. At all levels though, there is an increasing 

appreciation of the spread of activities and provisions, apart from teaching. that constitutes 

education and of the problem of detennining the main variables affecting educational 

output. 
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A combination of political pressure and deficiency in technical expert ise, gives rise to the 

formulation of measures that are data driven and that can be easjly quantified. Political 

response to pressures and intensified technical analysis may in turn, redirect concerns 

towards issues of validity and the need to have a conceptually defensible measurement 

system (Nedwek and Nea l. 1994). Sizer el u/ ( 1992) point out that where measures are used 

for selective funding decisions, the debate on these measures turns to issues of their validity 

and reliability. There is then, a requirement for evidence and theoretical consideration about 

lhe relationship between education outputs and the inputs, processes and objectives of the 

HE system . 

An additional factor that adds to the problems of determining the measures for teaching is 

that the purposes for which they are used are proliferating. Sizer et ClI (1992) suggest uses 

for ' monitoring. evaluation, dialogue, rationalisation and resource allocation ' (p.137) 

Nedwek and Neal ( 1994) refer to uses for 'moni toring conditions, measuring progress, 

forecasting and diagnosing problems, allocation decision-making and political symbolism ' 

(p.89). The use of measures in image management and protection of interests is apparent at 

all levels, but particularly so at the institutional level , including the university sector as a 

whole. A main issue relates to the distinction between the use of measures for internal and 

extcrnal purposes. 

Finally, there are two further factors that affect, in particular, the development and use of 

performance measures. These are the relative status of policy and practice in teaching and 

research and the development of quality policies. The Department of Education and Science 

White Paper (1987) suggests that the quality of teaching needs to be assessed by reference 

mainly to students' achievements, some measures of which arc difficult and costly to make 

(first dest inations of new graduates, for example). There is general agreement that defining 

point-of-entry standards for undergraduate degrees is difficult to establish across the 
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university sector, and that explicit standards are hard to separate, both from the disciplinary 

practice of academics and from the processes by \"hich students learn to become proficient 

in thei r subjects of study. 

3.4.2 Quality and performance measures. 

The subject 0(' quality raises the question of its re lationship with performance measures. 

They may provide background information, be used singularly or in combination with other 

infomlalion to assess quality or be the main component of judgements. The fact that there 

are multiple concepts of quality and that the relevance of a particular measure may vary 

3ccording to the concept focused on with in the quality assessment system, poses a further 

difficulty for the relationship. I-Iarvey ( 1995) discussed the relationship between qual ity and 

standards in HE and identified vanous perceptions of quality: quality as exceptional , as 

perrection or consistency, as fitness ror purpose, as value for money and as the 

'enhancement or empowennent or students or the development of new knowledge' (p.9). 

The use of outcome measures to renect quality of teaching and learning, such as degree 

c lassitications, numbers or firsts, non-completion ratcs and examination performance, was 

criticised by the UK ' s Higher Education Quality Council ( 1994) on the grounds that these 

"might be regarded as narrow, failing to capture the overall quality of learning' (p. IS). 

Barnett ' s (1994) crit ici sms of quality assessment in the UK concern the problem of defining 

quality in a system that is committed to diversity and the maintenance of some core 

standards and principles. He argued that these core criteria needed to be more clearly stated, 

as institutions were forming their own perceptions of emphases and values in the 

assessment process. ' Our enquiries lead us to conclude that the greatest weighting is given 

to tcaching perfonnance. [followed bY I the student experience and physical resources' 

(para .5. 12.). Attention may be drawn to three particular issues that emerge from the analysis 
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prepared by the Higher Education Funding Council for England (HEFCE, 1995) and 

Bamett (1994) on quality assessment. They are all rdevant to perfonnance measures. 

The first relates to the extent that it is possible to construct a clear framework of criteria that 

is neither narrowly prescriptive nor vulnerable 10 manipulation and does not constrain 

university distinctiveness. The second concerns the evidence, theories and values that 

infonn evaluati ve processes or performance measures and the nature of their authority. The 

third is in respect of six core dimensions of educat ional quality identified by the HEFCE: 

curriculum design, content and organisation; teaching, learning and asst:ssment~ student 

progression and achievement; student support and guidance; learning resources; quality 

assurance and enhancement. Performance measures therefore need to capture and reflect the 

essence of these core dimensions of educational quality. Should this be possible, then a 

sound relationship may be established between quality and university performance 

measures. 

3.4.3 The use of cost measures in performance evaluation. 

A traditional cost measure is the average cost per student, per graduate or per completed 

credit unit. It combines measures of inputs and outputs and lends itself to comparative 

analysis, either against a national average or across individual universities. Although 

average cost per student is generally used, average cost per graduate is technically a more 

appropriate variable. as it is a pure output (as opposed to process) measure. The stafT

student ratio is a basic variant of the cost measure and as it only includes labour supplied by 

lecturers. it may therefore encourage inefficient substitution of other inputs (for example. 

equipment and administrative time) for inputs from lecturers. The ratio makes no allowance 

for the seniority or income levels of lecturers. 

Average cost measures are subject to various problems in the measurement of both inputs 
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and outputs. For inputs. the allocation of a university 's total costs 10 its cost centres. raises 

practical d imculties (cost allocation. apportionment and overhead absorption) and if 

conclusions are to be drawn from comparative data , then consistency of trea tment must be 

achieved. It is important to recognise that tcaching costs are a component of total university 

cost and that this proportion is likely to vary between universi ti es for a variety of reasons. 

The aggregation of undergraduate and post-graduate (research and taught) stud..:nts illto a 

single measure, poses difficulties for measuring output. There is also the question of 

whether output standards are similar across all univers ities (whether a degree in a given 

class is of uniform value). 

There are conflicting interpretations of a high cost per student. On the one hand. it may 

re ncet a high quality of the educat ional process, a lthough in the absence of empirical 

evidence on the quality of degrees of the same class across uni vers ities, it is difficult to 

draw conclusions about the relationship between teaching inputs and student quality. On the 

other hand. if degrees of the same class are of the same quality and if the value·added to a 

student on obtaining a degree of s imilar class is the same for all uni versit ies. then average 

cost may under certain conditions be used to measure efficiency. 

Comparisons of cost-effectiveness between universities require that they have s imilar 

production technologies (capacity to convert inputs into outputs) and face identical prices 

(equivalent cost function for the same production in all universities). This means that a 

univers ity should not be penalised because of its infrastructure. location, staff configuration. 

research capacity or other relevant factor. However, these conditions are unlikely to hold. as 

each university is unique and portrays various structural differences. Funding policies will 

affect the availability of resources and a university with insumcient resources may be 

constrained to an output level that does not maximise output efficiency. Cost-effectiveness 

will also depend on the quality of inputs (student quality) to the production process. Where 
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universities have varying qualities of student intake, average cost may vary due to factors 

unrelated to overall cost-effect iveness in university cos t centres. This relationship is not 

precisely understood. If there is no diffe rence in whether high quality students benefit more 

or less from a given level of teaching than students of a lower qua li ty. then variations in 

student quality do not affect average cost. Average cost may therefore be an appropriate 

measure of cos t-efTectiveness (Cave et aI, 1997). 

Research carried out by .Iohnes and Taylor (1990) shows that cost per student van es 

considerably between uni vers ities in the UK. These differences were attributed largely to 

subject mix (70 per cent of variation). the staff-student ratio (10 per cent of variation). while 

the remaining difference was unexplained. They state that 'this is not to argue that 

unive rsities should not take a cold, hard look at their unit costs compared to other 

universities, but exactly how they respond to an apparently inferior cost position, is 

something which must be very carefully considered' (p.79). They suggest there is a need for 

better output measures before conclusions about efficiency can be drawn . 

Unit costs have received support from the UK's Joint Performance Indicators Working 

Group (CYCP, 1995a), who recommended that a unit cost model should be developed to 

promote self-assessment and inter-university comparisons. They view unit costs as a more 

relevant and robust measure, than for example. student-staff ratios. Limited unit cost data 

are al so included in the list of management statistics proposed by the Higher Education 

Management Statistics Group (1995) for the UK from 1996 (selected items from this list 

and from the management statistics and performance indicators proposed by the evep 

( 1995b), aTe shown in appendix Table A.I to illustrate the natuTe of these cost measuTes). 
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3.4.4 The value-added measure. 

According to Astin (1982), <the basic argument underlying the value-added approach is that 

true quality resides in the institution 's ability to affect jts students favourabl y. to make a 

positive difference in their intellectual and personal development' (p.l l ). Education is of 

va lue to a person in respect of personal development and the prospect of increased earnings 

po tential. The value-added in terms of an indi vidual with a degree as opposed to onc 

without a degree, is the difference in the contributions made to the welfare of society by 

these two persons, normally measured by their earnings capacities. The importance of the 

need to measure va lue-added is seen in the information that it could provide on the 

emciency of the education process. More emcient unive rsities produce greater value-added 

at the same or lower cost and the emcicncy of one university relati ve to another can be 

roughly measured by the ratio of average value·added to average cost. The returns to scale 

in l-IE may be better understood through the use of value-added. In order to allocate 

resources efficiently, infonnation is required on the way outputs change in response to 

marginal changes in inputs. 

An ideal measure of valuc·added by HE would enable a relationship to be established 

between all the benefits of HE and all reievant costs. The outputs (benefits) wouid be 

measured as the difference between a person's productivity as a graduate and the 

productivity of an identical non-graduate. This diITerence would then be related to inputs 

specific to a university's tcaching process. 

Research by Johnes and Tayior (i990) found that 'over 80 per cent oflhe variation between 

universities in degree results can be explained (statistically) by a set of plausible 

explanatory variables, the main one being the mean A·level score of each university's 

student entrants ' (p. II?). Their main finding was that after inter-university differences in 

inputs available are taken into account, the remaining unexplained variation between 
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universities IS relatively small , especially for the teaching measures of non-completion 

rates, degree results and first destinations of new graduates. They argue that ' with less than 

20 per cent of the variation remaining unexplained .•. this raises the question as to whether 

the unexplained variation is itself a useful indicator of performance' (p.18J), Cave et 01 

( 1997) suggest that this may serve as a quantitative indicator of comparative unive rsity 

value-added. 

In the UK, the main emphasis in devising methods for calculating value-added has been on 

finding a way to measure the difference between entry and exit qualifications. The work of 

the Polytechnics and Colleges Funding Council and Council for Academic Awards (1990), 

which has been the most significant, focused on various index methods and a compara tive 

method, the results of which were reported by McGeevor el 01 ( 1990). They concluded that 

none of the results obtained from the use of indices was wholly satis factory. Hadley and 

Winn (1992) pointed out that the comparative value-added approach is not as objective as it 

is claimed. 

Another approach to implementing the value-added measure was made by M,allier and 

Rodgers ( 1995), who set out to establish the incremental earnings value of different classes 

of degrees (compared with the earnings of an employee with A-levels). They contend that 

whereas it is impossible to have a precise measurement of va lue-added in education -

because of the large number of variables involved and the difficulties of definition - their 

approach does provide a benchmark as a performance indicator in the resource allocation 

process. 

The various approaches to value-added have attracted a range of critic isms. Given the 

difficulty of measuring this concept, this is to be expected. Cave el at ( 1997) state that: 



If we were able to measure value-added, the efficiency of institutions could be 
explored and the usefulness or otherwise of investment in higher education 
demonstrated. Additionally. we could examine the relationship between inputs 
and outputs at the margin and go some way towards estimating the optimal size 
of institutions assessed. (Cave el ai, 1997. 136) 

3.4.5 The non-completion rate measure. 
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The non-completion ratc of undergraduate students in a university can be defined as the 

proportion of students who do not complete their degree. The rate may be calculated either 

by the entry cohort method or the percentage of leaving cohort method. The difference 

between these two methods is that the entry approach measures the non-completion rate of 

students entering a university at a specific point in time whereas the leaving approach 

measures the non-completion rate of students who entered university over several years. 

According to 10hnes and Taylor (1990), the two methods produce similar estimates of the 

non-completion rate. 

Student non-completion occurs for reasons other than failing to meet the academic 

requirements of a university. As Tinto (1982) points out, some attrition is therefore 

inevitable (and indeed desirable) as students realise that their goals and aspirations are more 

likely to be met by switching courses and institutions. Inter-university differences in the 

non-completion rate may be required as a measure by groups that fund HE or by 

universities themselves. The factors that illfluence a university 's non-completion rate can be 

divided into two broad categories. Firstly. there are student related factors that are likely to 

influence the probability of a student leaving university prematurely. These include gender 

mix, academic ability and socio-economic background (type of school attended prior to 

university and parental education). Secondly. there are university related factors that affect 

the rate and these include the subject mix of each university as well as the non-completion 

rate for each subject group in the university sector as a whole (Johnes, 1990). 
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There are in addition other factors that may have an effect on the rate and these are: the 

staIT-student ratio, the kngth of the course and the type oraccommodation used by students. 

As certain university related factors (that may affect the non-completion rate) are not easily 

measurable, Johnes and Taylor ( 1990) suggest that it is useful to allow for difTerences in the 

characteristics of universities by grouping them inlo separate broad categories (a ll campus, 

lIocationally oriented) ill a statistical analysis. They further suggest that in un.k:r fUT inlcf

university comparisons of non-completion rates to be of value (either to the universities 

themselves or to policy makers interested in institutional efficiency), 'each university's nOI1-

completion rate would first need to be corrected for at least some of the factors responsible 

for causing inter-university disparities in this variable ' (p.99). 

3.4.6 First destinations of graduates. 

The extent to which a graduate is found to be employable is of interest to the slate. 

universities, employers and students. Allhough first destination data may be classified into 

various categories of measure. attention is generally focused on three measures: the 

percentage of a university 's graduates entering permanent employment, the percentage 

proceeding to further education and the percentage unemployed six months after graduation. 

A wide range of factors may be expected to innuence the first destination of a university 's 

graduates. According to Johnes and Taylor (1990), subject mix is the most significant 

explanatory variable. Graduates in vocationally related subjects generally find employment 

more quickly than graduates in non-vocationally related subjects. Student related factors 

that are known to vary between universi1ies and may be expected to affect first destinations 

are: academic ability, social back!,rround and gender. The university related factors that may 

be expected to have Hn innuence arc: age, size, type and location of a university, research 

reputation. staff-student ratio and its careers advisory service. 
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The performance of students after graduation is seen as an important aspect of the shin from 

input and process to output and outcome measures. However, the usc of first destination 

11"1CaSures has attracted a vary ing response. Boys and Kirkland (1988) found these measures 

to be moderate prediclors of success in the labour market over the longer term , but Johnes 

and Taylor ( 1989) were less than enthusiastic about the use of first destination measures. 

Brenllan cl 0/ ( 1993) rou.nd that after five years the main variables affecting graduates' 

financia l reward from em ployment, were the subject studied and the universi ty attended. 

The wider issut!s about the range and types of indicators that may be assembled in order to 

obtain a more robust set of measures, was raised by Brennan et a/ ( 1994). They suggested 

that three main categories o f information should be collected: objective indicators of income 

and proportions of unemployed graduates; subjective indicators such as graduates' career 

paths and tht:ir aspir&tions; and the match betwet!11 work tasks and the content of HE. Based 

on their research into graduate employment, they concluded that the most appropriate time 

to study aspects of the 1 ink between HE and employment was two years after graduating. 

3.5 Performance measures of university research. 

3.5.1 Evaluating research performance. 

The relationship between quality and quantitative measures of research perfonnance has 

been the subject of considerable and nuctuating debate. The perceived quality of a 

university's research is linked to the allocation of resources within the university sector. 

Methods for the eval uation of research output and performance are however, not 

significantly advanced and their assessment remains highly controversial (Johnes and 

Taylor, 1990). The UK ' s Joint Performance fndicators Working Group's main concern was 

stated as being ' to ensure that indicators of research are available to institutions to assist 

them in the management of their research output" (CVCP, 1995a. para.3. I). The full list of 
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its proposed research indicators is given in appendix Table A.2. Harris ( 1994) suggests that 

"one of the requirements for greater efficiency are appropriate performance indicators so 

that progress, o r lack of it , can be identified, and appropriate incentives applied ' (p. I). 

Four aspects of research perfonnance were proposed by Phillimorc ( 1989), who matched 

these with relevant measures: output (publicat i ons)~ impact (ci tations); quality (research 

gran ts, research studentships, cOlllmittee memberships, journal cditorships, peer judgement, 

reputation, awards); and utility (external income, patents, licences, contracts). 

3.5.2 Measures of research input. 

The main input measures of research perfonnance are numbers of research students and 

research income. The number of research students is a measure of the attractiveness of an 

institution or department to potential research students. It will depend upon the availability 

of financial support and w1l1 vary considerably across the disciplines. The number of 

resea rch students is also linked, as an input measure. with completion rates of research 

degrees. It is recogni sed that the submission rate for doctoral and other research degrees, 

measures not only student input, but also the institution 's admission policy, the quality of its 

supervisory practices and the level of research activity within its departments. The emphasis 

on submission rather than completion must also be noted. as this can create a skewed 

impression o f performance. There has been argument against the use of non-completion 

rates as a measure, because success in training post-graduates leads to wastage when 

students arc attracted to private sector positions prior to completing thei r degrees. The lIse 

of submission rates has been reviewed by Collinson and Hockey (1995). 

The meaSure of research income per full-time equivalent staff member raises a number of 

issues. More abstract and theoretical work. that has greater innuence and respect. is not as 

dependent on research income as work requiring experiment or collection and analysis of 
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large amounts of data. The process of securing research contracts can direct academic 

attention away from more traditional academic research activities. Research income is an 

input to the research production process and should be considered when evaluating research 

productivity. The level of research income allocated to an institution or department may be 

taken as a measure of its relative competitiveness. However, there are important 

qualifications to this contention. Large departments can produce much research and are 

likely to attract a larger share of total research income. Therefore, it is important to measure 

success in attracting research income 011 a per capNa basis, by relating income to centrally 

funded full-time equivalent staff in a department. A related factor concerns economies of 

scale in the production of research, as unit costs may vary with department size. Economies 

of scale imply that large departments have a relative cost advanlC:ig~ OVer smaller 

departments and may appear to be performing more efficiently. It is also important to 

distinguish between sources of income as well as the aggTegate amount. Research grants 

from funding bodies are viewed as prestigiolls. having the potential to produce publishable 

results that can be reflected in research output indicators. Research contracts often lead to 

reports that may not be openly disclosed. The assessment process therefore concentrates on 

the academic quality or pure research as opposed to applied research, as noted in the report 

of the Universities Funding Council (1989). 

The inclusion of patents, licences and copyrights is therefore important for gIvIng 

recognition to research that is largely practical in orientation and for providing a balance to 

assessment. The use of research income as a measure of performance has however, attracted 

criticism. Gillert (1989) pointed out a number or defects in measures based on research 

income. On both a priori and empirical grounds, indices based on grant-giver peer review 

and impressionistic peer review was shown to yield unsatisfactory measures of research. 
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3.5.3 Measures of research output. 

The main output measures of research perf0n11anCe are publications and research quality. 

There are two broad approaches to the types of publications that may be included in an 

assessment; either a range of printed media is analysed or the analys is is restricted to 

journals. Twenty categories of publications used in the CVCP's (1993) first annual survey 

for the year 1991 are shown in appendix Table A.3. to illustrate this range. 

Different subjects seem to be associated with different forms of publication and this reflects 

the underlying nature of a subject. Many assessments of publications. particularly in 

science, engineering and some social sciences are compiled from journal articles only. 

Regardless of whether a range of publications or journals alone is exami ned, the analysis of 

journals can involve wide and various techniques. some examples of which are noted in 

Crewe (1987) and in Spaapen and Sylvain (1994). There are many technical problems that 

underpin the development of a sound method for assessing publications. Using a broad 

range of publications poses difficulties in scori ng the many types of publications and infers 

that all journal articles are of equal value. When a narrow range of noted journal s is used, 

this may mean that books are excluded and researchers in specific fields are disadvantaged. 

In order to weight the various contributions found in publications, a scoring mechanism has 

to be established. examples of which are noted in Crewe (1987) and Harris (1989). The 

importance of the weighting issue is demonstrated by Johncs (1990), who highlights the 

importance of weight choices and the potential for their manipulation. The counting of 

publications on a per capita basis is a generally accepted approach, although who should be 

included raises further issues (more than one author, authors in different institutions. time 

frame over which measurement occurs). However, focusing on the number of publications 

produced may lead to a proliferation of lesser quality articles. Johnes (1986) argued that the 
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value of publications as a measure is that they highlight those factors (optimal staffing 

levels. library stocks and staIT-student ratios) that enhance rest!arch productivity. 

In an assessment of the individual productivity of researchers, Harris and Kaine (1994) 

suggested that research performance is influenced more by individual motivation than by 

resource support. Harris (1994a) concluded that in addition to the influence of motivation, 

producti vity could also be inOuenced by extrinsic rewards and by the environments in 

which researchers work . 

The use of a quantity index as a measure of research performance (number of articles 

published), raises the objection that issues about the quality of articles are largely ignored. 

The quantity fac to r there rore, needs to he adjusted for its relative quality or impact, and this 

can be achieved through the use of citation counts. Based on the annual Social Sciences 

Citation Index (SCCT), the use of citations as a measure of research quality has been used in 

a number of North American studies. Graves e/ ul (1982) and Laband ( 1985) argue that 

citations provide an objective approach to assessing the quality. impact or influence of 

research output. Quality may be seen as the extent to which cited articles have made an 

impact on and improved the understanding in the subject area. Nederhof and Van Raan 

(1989) concluded from the ir review work that when sufficiently large numbers of articles 

are examined. citation counts may provide a useful partial indicator of quality and can be 

used to monitor scientific research . A number of approaches to weighting output can be 

sited in the lite rature. The method of citation indexing, for example, is provided by Jones et 

al ( 1982). Influential journal s are likely to have higher impact factors, indicating that 

articles selected for publication in these journals are generally of a higher quality. 

The use and value of citations analysis has provoked considerable and highly technical 

debate. Cozzens ( 1989) sets out various factors that may inflate or reduce citations. A 

number of theoretical and practical difficulties attend the use of citations. While the ir 
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economic viability (time and cost factors) is questionable and as it is difficult to weight 

citations in an objective way. their interpretation must be viewed carefully. 

Research output may a lso be adjusted for quality through peer review. which is difficult to 

define precisely and can include a variety of activities. Gillett (1989) suggests that peer 

review - including journal, grant-giver and impressionistic peer review - is a generic ternl 

that Teneels a common understanding of the term . I-le found that only journal peer review, 

measured by number of publications per capila or cost per publication, provides a true 

performance measure, as it links inputs to outputs. The CVCPIUGC Working Group (1986) 

defined peer review as being <assessments of departments by individuals or groups who are 

acknowledged experts in their field of study' (Appendix 2, p.9). It is questionable however, 

whether peer review shou ld be included in a group or performance measures, as it describes 

ajudgcmcntal process rather lhan being a measure as such. 

In the next chapter, the two methodologies - DEA and analytical review - used in this study 

to measure efficiency. arc described and examined. Data sources and the selection or 

universities are discussed. 
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CHAPTER FOUR 

DESCRLPTION OF THE RESEARCH METHODOLOGY 

4.0 Two methodologies for the analysis of performance. 

It is acknowledged that there are some limitations to the use of analytical review and DEA, 

although this is more apparent when these techniques are applied separately than when used 

together to measure relative eniciency. Whereas DEA provides an overall assessment of 

relative efficiency, the full lIse of the many variables arising from a university 's database 

that fencet measures of emcicncy is not possible. This is because there are limitations to the 

number of variables that can be used in the DEA computations at anyone time. On the other 

hand, while ratio analysis permi[s the computation of a limited range of efficiency factors, 

these are individual measures that cannot be conveniently combined into one overall 

measure of relative efficiency. These two analytical techniques will therefore be used in 

combination in this research. Such use will not only complement mutual strengths of the 

two techniques, but will importantly enhance the analysis. 

4.1 The technique of analytical review. 

The omcial terminology of The Chartered Institute of Management Accountants (1991) 

defines analytical review as ' the examination of ratios, trends and changes in balances from 

one period to the next, to obtain a broad understanding of the financial position and results 

of operations; and to identify unusual fluctuations and other items requiring further 

investigation' (pA). This technique will incorporate both financial and non-financial 

measures of inputs, outputs and outcomes of the university education process. Analytical 

review may be performed differently in different organisations because of their nature of 

operations, management style and objectives. 
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The starting point of the analytical review is the use of ratio analysis. Ratios will be 

required to normalise the data and to measure efficiency. Normalisation will remove the 

effect of scale from the data (both non-financial and financial) and the normalisation 

process will be particularly important where ratios arc compared across the universities 

selected for research. Time series analysis wi ll be facilitated through this approach. The 

measures of inputs and outputs of university operations in rallo form will Identil-y specific 

cfliciency rathe r than overall university efficiency. The concept of ratio pyramids l may 

possibly be explored, noting that there are two particular ratio pyramids - onc links the 

financing ratios and is mainly the concern orthe finance discipline while the other consists 

of all the operating ratios. The computation of standard financial ratios will depend on the 

availability of suitable financial data . In order to assess non-financial operating outputs, 

other ratios will need to be introduced and explored within the overall analytical framework. 

In the review of the various ratios determined. cognisance will be given to the likelihood 

that within the university environment. a unique set of ratios is likely to be yielded. 

4.2 An overview of Data Envelopment Analysis. 

4.2.1 Use of DEA for decision-making unit efficiency. 

The concept of DEA dates back to Farrell (1957) However. the current interest seems to 

have been initiated by Chames el ai, ( 1978), who proposed DEA as a way of measuring 

perfonnance in not-for-profit and public sector organisations, the success of which cannot 

be measured by a si ngle factor such as profit 

Thus DEA began as a new management science tool for technical emciency analysis of 

public-sector decision-making units (DMUs). The emergence of DEA was an extension of 

the historical focus on operations research/management science methodologies in the 

I Defined as the analysis of a primary ratio into mathematically linked secondary ratios. 
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development and application of optimisation techniques in resource allocation problems. It 

provides a new approach to organising and analysing data. to uncovering new production 

relationships in the data and to revealing new insighls in the analytical process. It has 

become an alternative and complement to central-tendency analyses and provides a new 

approach to traditional cost-benefi t analysis and for obtaining information about oulliers. 

DEA evaluates the relative efficiency of homogeneous DMUs where the efficiency 

production function is not known or easily specified. In most cases there is no knovvTl 

relationship between the transfonnation of inputs used by an organisational unit and the 

outputs that it produces. The efficiency frontier is therefore not known. It can however be 

estimated by using the available data on the actual achieved performance of the DMUs 

under consideration, in terms of the outputs that they produce for the level of inputs that 

they usc. 

The essential characteristic of DEA is the transformation of the multiple-input. multiple

output DMU into a single ' virtual input' and ' virtual output" valuc for all DMUs. Thc ratio 

of this single vi rtual input to virtual output provides a measure of technical effic iency. DEA 

utilises a mathematical programming technique that maximises the efficiency of a unit 

subject to the efficiency of all other units in the set having an upper limit of 1. A notable 

feature is that the weights applied to inputs and outputs are chosen so as 10 maximise the 

efficiency of the individual unit. The efficiency of the unit will either equal I ( 100 per cent 

efficient) or will be less than I , in which case the unit is inefficient. The relative efficiency 

score of a unit represents the maximum proportion of its inputs that the unit should have 

been using. if efficient, in order to secure at least its current output levels. 

Relative homogeneity of organjsational units, such as universities, provides an opportunity 

for applying DEA methodolob'Y. The efficiency ofa DMU Ko operating in a homogeneous 
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set of N DMUs. utilising multiple inputs I to produce multiple outputs N, can be defined as 

follows: 

Model (MI ): 

, 
'VI},," X 1K L.. • • .. , 

subject to: "''''~'-' --- ::5 I for all) target units 

L V'K oXJf .-, 

li
rAo

' v,K
n 

2. 0 for all r := 1 •... ,N, and i = 1, ... ,1, where, 

l o'K = efficiency of unit K o, • 

Y rl.. = amount of output,. = I ,. ,".n produced by DM-U Ko. , 

X'Ko = amount of input ; = \ , ... ,1 consumed by DMU Ko. 

IIrA.o = weight given la output r, 

ViKO = weight given to input ;, 

y'} = amount of output r frol11 unit}; xI) = amount of input i from unit), 

I = number of inputs; R = number of outputs. 

1, .. ,N, 

Each OMU Ko analysed will specify the particular input and output weights (u and v 

respectively), which maximises its own ratio of weighted output to weighted input, subject 

to the constraint that no other unit utilising the same weights could exceed an efficiency 

rating of I . A DMV with an efficiency rating of I will be designated efficient relative to 

other DMUs. Conversely, an efficiency rating of less than one will resul t in a specific unit 

being described as inefficient, relative to others. 

This model is a linear fractional model and needs to be transformed to an ordinary linear 

programme in order to be solved. This can be achieved by scaling either the denominator or 

the numerator of the objective function by a constant. The equivalent linear programming 

models are as follows: 
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' Vll.. o ~ 0 for all ) units 

(scc Sarrico el ai, 1997 and SOleriou el ai, 1998), 

4.2.2 A non-parametric approach to data analysis. 
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An alternative principle for extracting information about a data set, as shown for example ill 

Figure 4. I, is embodied in DEA. In contras t to parametric approaches where the objective is 

to estimate a single regression line through the data (broken straight line), DEA optimiscs 

on each individual observation with the object ive of determining a discrete piecewise 

frontier determined by the Pareto-cfTicient DMUs. The single optimised regression equation 

in parametric analysis is assumed to apply to each DMU. In contrast, DEA optimises the 

performance measure of each DM U and results in a revealed understanding about each 

DMU rather than depicting an assumed ' average' DMU. In other words, the focus of DEA 

is on the individual observations as represented by each optimis3tion (one for each 

observation) required in DEA analysis, in contrast to the focus on the ' averages ' and 

estimation of parameters that are associated with single optimisation statistical approaches. 
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DEA does not require any assumption abollt the functional form (for example. a production 

function, regression equation) relating the independent variable(s) to the dependent 

variable(s) and nor does it require specific assumptions about the error terms ( for example, 

data distribution qualities). DEA calculates a maximum measure for each DMU relative to 

all other DMUs in the data set with the requirement that each DMU lies on or below the 

extremal frontie r. Any DMU not on the frontier is scaled against a convex combination of 

the DMUs on the front ier facet closest to it. 
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Figure 4.1. Comparison between DEA and Regression 

The solid line in Figure 4. 1 represents a discrete piecewise frontier developed by DEA from 

data on a group of DM Us, each using difTerent amounts of a single input to produce various 

amounts of a single output. It must be noted that DEA formulates only relative efficiency 

measures. The relative efficiency of each DMU is calculated in relation to all other DMUs, 

using the actual measured values for the inputs and outputs of each DMU . The calculations 

aim to maximise the relative efficiency score of each DMU, subject to the requirement that 

the set of weights obtained in this way for each DMU must also be feasible for all the other 
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OM-Us included in the calcula tions. DEA produces a piecewise empirical extrcmal 

production surface, which in economic terms represents the revealed best practice 

production frontier. 

For each inefficient DMU. the source and level of inefficiency for each input and output is 

identified. This level of inefficiency is determined by comparison to a single referent DMU 

or a convex combination of other referent DMUs located on the efficient frontier that uses 

the same level of inputs and produces the same or a higher level ofolltputs. This is achieved 

by satisfying inequality constra ints that can increase some outputs or decrease some inputs 

without negatively afTecting other inputs/outputs. The required improvement for each 

inefficient DMU does not necessarily coincide with the performance of any actual DMU 

feat ured on the eflicient frontier or to a deterministic projection of an inemcient DMU on to 

this frontier. Input and output improvements or ineflicient DMUs are indicative of potential 

improvements possible because the projections are based on revea led best practice 

performance of comparable DMUs that are located on the efficient frontier. 

4.2.3 The description, orientations and application of DEA models for 
etliciency computations. 

Chames el ul (1994) allude 10 a basic subset of four DEA models. which embody the 

concepts and methodologies of DEA. The attributes of these models are discussed briefly : 

CCR ratio model !: results in a pieccwisc linear, constant retums-to-scale envelopment 

surface and gives an object ive evaluation of overall efficiency by identifying the sources 

and estimating the amounts of the identified inefficiencies. The model provides for both 

input and output oricntations. 

I Formulated by Chames, Cooper and Rhodes (CCR) - see Chamcs Cl al (1978). 
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Bee model 1
: results in a piecewise linear, variable returns-ta-scale envelopment surface 

and distinguishes between technical and scale inefficiencies, by estimating pure ll!chnical 

efficiency at the given scale of operation and by identifying whether increasing, decreasing 

or constant returns to scale possibilities are present for further enhancement. The model 

accommodates both input and output orientations. 

Multiplicative models: in contrast to the picccwise linear envdopment a fTorded by the 

majority of DEA models, the variant multiplicative model allows a piecewise log-linear 

envelopment surface wh ile the invariant multiplicative model allows a piecewise Cobb-

Douglas interpretation of the production process. The model has natural extensions to 

multiple inputs/outputs and accommodates constant and variable returns to scale (see 

Charnes et ai, 1994). 

Additive model: results in a piecewise linear, variable returns to scale envelopment surface. 

This model relates DEA to the earlier Charnes and Cooper (1957) inefficiency analysis and 

further, relates inefficienc), results to the economic concept of Pareto optimalitl. 

Managerial and economic issues are considered in each of these models and while useful 

results may be provided, their orientations are different. Importantly, they generalise and 

provide a linkage with the features and concepts inherent in the models. Fundamentally, the 

various models each set out to establish which subsets of an observed group of DMUs 

determine part of an envelopment surface. 

Different results may be achieved not only in the selection of a specific model , but also with 

the different orientations featured within a model. The important choices for the basic 

models outlined are the envelopment surface and its geometry and the 'projection path' to 

\ Formulated by Banker, Chames and Cooper (BCC) - sce Banker el al (1984). 
2 For a given set of all possible states of the economy. such as A, B . E. a state E is Pareto optimal iflhere 

does not exist a single slate of the economy Ihal is Parelo superior 10 E (see Sher and Pinola, , 986). 
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the envelopment surface for inefficient DMUs. The term projection path refers to the 

calculation of potential improvements in each of the inputs and outputs for an inefficient 

DMU, based on observable referent revealed best-practice DMUs located on the efficient 

fronlit!L A choice must be made between the pieccwise constant returns to scale surface or 

the variable returns to scale surface. For a given envelopment, the projection path to a point 

on the.! efficient frontier is determined in tht:: selection or an appropriate model and its 

specific orientations and will differ according to this choice. Considerable flexibility is 

afTorded by the array of options available within these basic model s. Incorporating certain 

refinements and extensions to the underlying theory of DEA can further enhance this 

nexibility. These allow onc to fine-tune the analysis by incorporating organisation and 

managerial factors, refining efficiency estimates and dealing w1th Inconsistencies. 

According to Charnes el 01 (1994), probably the most significant of these refinements LO 

DEA is the concept of restricting the possible range for the weights. in the basic models, a 

specification of the weights, derived from experience. is not required and each DMU is 

valuated in the best possible view. However, this total ncxibility can a llow a DMU to 

appear efficient in ways that may be difficult to account for. The model could assign rather 

low or high values to the weights so as to drive the efficiency measure for a DMU as high 

as possible. imposing restrictions on the va lues of the weights gives a more precise 

efficiency measure and is appropriate under the following conditions: certain information 

cannot be directly included in the model or may contradict expert opinion, management 

may have entrenched perceptions about the relative importance of certain factors and what 

constitutes best practice and where the sample of DMUs is small , the model cannot 

discriminate and al1 units may be deemed ellicient. 

A second refinement dea ls with the implicit assumption of the basic model, that all inputs 

and outputs are controlled and varied by the management of each DMU (that IS, 
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discretionary). In reality though, there may be exogenously determined or non-discretionary 

inputs or outputs that arc beyond the control ora DMU's managcll1l;;:nt (for example, the age 

of facilities in difTcrcnt un iversities). In effect , the non-discretionary input excesses and 

output slacks arc omitted from the objective function when efficicncies are measured. 

Ilowever, they are included in the constraints so that their presence is taken into account. 

A further rerinement considers the possibility that input and output variables are not all 

continuous and that ordinal variables do arise in realistic situations. In this case, certain 

inputs or outputs may reveal the presence or absence of a particular characteri stic (for 

example. universities with a medical faculty) or may have a more natural representation al 

discrete levels (for example, the division of a student population by ethnic group). A 

specific DMU should be compared only with DMUs that arc in the same category or are in 

more disadvantaged categories. If the categories are not comparable, a separate analysis 

should be undertaken for each category. 

The use of DEA methodolob'Y in this research requires the selection of N DMUs, the I 

inputs. the R outputs and a DEA model that is appropriate for the elements of the research 

area. Consideration needs to be given to the computational c haracteristics of the DEA 

methodology that impact numerical stabi lity and accuracy. A wide range in the values of the 

input and output va riables (ill-conditioning) can give rise to computational diffic ulties. 

While scaling of the data can alleviate this, lower-order digits in the data may be affected 

with the result that the ability to accurately differentiate between DMVs is potentially 

removed. A further problem is that scaling does not overcome all sources of ill

conditioning. Wide variations in the values of a specific input or output variable across the 

N DMUs are another source of ill-conditioning that cannot be overcome by scaling. 

In those models with either an input or output orientation, the values of the weights are 

inversely proportional to the values of the input/output variables. Consequently. the larger 
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the input/output values, the smaller the values for the: weights, and vice-versa. Where there 

is an imbalance between the values of the weights, the potential for confusing the testing of 

oplimality, is brought into contention. The most common approach to overcoming this 

problem is to restate the normalising constraint within the model. 

Consideration needs to be given to the mattcr of degeneracy (cycling or slow convergence 

to a solution) in DEA models. In linear programming, a basis corresponding to a feasible 

solution is deemed degenerate when at least onc of the basic variables has a value of zero. 

For each DEA model , when the mathematical programme is solved for an efficient DMU. 

each feasible basis is degenerate. Models that show degeneracy may need a considerable 

amount of computation before optimality requirements are verified and an optimal outcome 

achieved. While this may not be a problem with an analysis of small data sets, degeneracy 

presents itself when the number of inputs and outputs (I N) is greater than 10. Although 

the combined data set used for computations in this analysis will be less than 10, anticycling 

mechanisms are incorporated in the DEA software to deal with degeneracy. 

The use of DEA requires an awareness of the sensi tivity of the method to various issues. It 

is important to establish the presence of a relationship between the inputs and outputs. This 

may be assessed theoretica lly, empirically or from experience and should at least reflect a 

modest re lationship. Thi s requirement will be established not only theoretically, but also 

empirically by calculating appropriate correlation coefficients. There is also a need 10 

minimise redundancies in Ihe inputs and outputs by eliminating inter-correlations between 

the inputs and between the outputs. As DEA requires only onc observation for each 

variable, it can be sensitive to errors in the data. This will be monitored and checked 

throughout the data retrieval and preparation phase. There may bc situations where the DEA 

application will not be able to difTerentiate amongst the OM'Us and they are all calculated as 

being efficient. This mainly occurs when the number of DMUs relative to the combined 
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number of inputs and outputs is too small. Charncs el 0/ (1989) suggested a heuristic that 

recommends that the minimum number of DMUs be equal to or greater than three times the 

sum of inputs and outputs. 

Where DEA results are to be used as a guide to managerial action or policy-making, it is 

important to acknowledge that the calculated increases in the inputs and outputs arc 

indicative of the potential performance improvements by DMUs positioned below the 

emcient frontier. DEA solutions can be used to rocus attention towards gaining a better 

understanding or the reasons f'Or the locat ion of certain DMUs on the enicient frontier while 

others are deemed as being inefficient. From a managerial and organ isation effectiveness 

perspective, the attention of management will need to focus on identifying the various 

organisational factors (policies, processes, structures, etc.) that account for the observed 

dilTerences. In the final analys is, the objective will be to detennine the organisational 

changes that inefficient universit ies will need to make in order to become efficient. 

4.2.4 Characteristics, advantages and limitations of DEA. 

While DEA permits new ways of organising and ana lysing data. it should be recognised that 

the inherent features in DEA give rise to various characteristics in the calculations required 

to derive the efficient frontier. Specifically. the calculations: 

I. Centre on revealed best-practice frontiers as opposed to the central tendency of 

frontiers ; 

2. Meet precise equity criteria in the relative evaluation of each DMU ; 

3. Determine specific estimates for required changes in a variable(s) for projecting 

DMUs below the elTicient frontier on to the frontier; 

4. Place no restriction on the functional form of the university production relationship; 

5. Centre on individual observations as opposed to population averages; 
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6. Produce a single aggregate measure for each university in respect of its consumption 

of input factors (independent variable) to produce planned outputs (dependent 

variable); 

7. Can use multiple inputs and outputs at the same time with each being stated In 

different units of measurement; 

8. Are able la accommodate exogenous and categorical va riables; 

9. Arc value free and do not require specification of Cl priOri weights or prices of the 

variables~ 

10. Can permit judgement when necessary; and 

J 1. A rc Pareto optimal. 

A single measure of relative efTiciency for dispersed DMUs can, up to a point, be a 

substitute for a single profit criterion. DEA can accommodate a range of measures of input 

and output variables and can be flexible on the number of inputs and outputs and their 

weighting. The technique of DEA will group similar universities when computing DMU 

emciencic.::s. This exposes a greater understanding of an underlying similarity of these 

university groupings. 

DEA analysis has certain technical limitations: 

1. DEA measures relative efficiency rather than absolute efficiency. Comparison is with 

the best units even if these are not notably efficient. In terms of university 

performance, there is no absolute standard such as theoretical machine efliciency. 

2. The validity of the analysis depends on the speci fication of all relevant inputs and 

outputs, where relevance is a matter of judgement. 

3. It is assumed tha1 each unit of a given input and output variable is identical in all 

universities. Quality differences are difficult to specify and measure and DEA will be 



83 

biased towards the low qualityf10w cost unit , as wi ll any other method of evaluation 

based on the non-quality-sensitive data normally available for comparisons. 

4. Interpreting the results can be difficult as the input and output weights cannot be 

regarded as values in the economic sense. 

4.2.5 Selection of a DEA model and input-output variables for efficiency 
computations. 

The application of DEA in this research requires the consideration of various factors. The 

(irst concerns the choice of a basic model and its suitability for the analysis. The scale! 

orientation he uri stic provides an appropriate basis for selecting models for 1110St 

applications. In this regard, the problem formulation justifies an asslImptinn of constant 

returns to scale. Examining the relationship between student numbers and the levels of fixed 

investment and annual recurrent expenditure tested this assumption. Student numbers as one 

variable was plotted against the two expenditures (separately) as the other variable. These 

variables were found to be reasonably well-correlated with data points fairly evenly 

distributed above and below the line of best fit (see appendix Figures F. I-F.3). Furthermore, 

as suggested by Bates (1997), although it may not be the fault of a university 's 

management, failure to achieve the appropriate scale of operation is a fonn of inefficiency. 

The problem formulation is orientated towards input minimisation rather than output 

maximisation, because levels of input (for example, investment and current expenditures, 

staffing levels, selection c riteria, e tc.) are largely subject to the discretionary control of 

unive rsity management. It is here that efficiency is focused upon. The levels of output are 

ultimately dependent upon the input variables and their underlying quantitative and 

qualitative characteristics. 
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The selection of relevant inputs and outputs is critical to the success of a DEA efficiency 

assessment. Sherman (1984) argues that when relevant inputs and outputs are excluded 

because they were overlooked, too difficult to measure or immeasurable, the DEA results 

can be biased or possibly misleading. However. unlike in econometric model building 

where variables are eliminated from consideration by using hypothesis tests, there is no 

standard method for selecting input and output variables in a DEA model. Various 

suggestions have been made in the literature as to how to select the 1110st relevant variables 

for a particular set of DMUs. Ganley and Cubbin (1992) point out that the selection of 

inputs and outputs remains essentially a subjective exercise, which at best is based on ex pen 

opinion. They suggest that the credibility of DEA models would be increased if more 

[onnal, less disputable selection criteria were developed. 

Without a formal method for variable selection there is concern that it will be easier for 

DMUs to 'manipulate' their efficiency score. DMUs can be expected to 'aim ' for the 

inclusion in the model those variables that make them appear as efficient as possible. DMUs 

may ' argue ' for the maximum number of variables 10 be included in the model , as this will 

increase the likelihood that a DMU will be found to be enicient (these figurative 

descriptions refer to the processes inherent in DEA). 

In order to identify those factors that are most signiticant in their innuence on university 

perfonnance, an approach suggested by Norman and Stoker ( 1991) and referred to as the 

stepwise approach, will be used for selecting variables. This approach begins with an 

accepted measure of efficiency to obtain an initial relative efficiency score. In this case, the 

expenditure/graduate ratio has been used - the lower the value of this ratio, the more 

efficient the university is considered 10 be. However, the aim of DEA is to take account of 

as many factors that innuence efficiency. The second stage is to identify these additional 

factors by looking at the correlations be1ween output and other input variables from the data 
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set. A high (positive or negative) correlation indicates that the var iables in question are 

related to performance. If it is felt that there is a causal relationship betwe~n a variable and 

performance. the n it is a candidate for inclusion in the DEA model. 

The next stage is to run the DEA model with the addition of this variablc(s). This is an 

iterative process, which at each stage measures efficiency in tcnns of the imponant factors 

identified up to that stage. This process is repeated until no funhe r factors emerge. 

4.2.6 The elements of DEA computer software. 

The process of applying DEA can be broken down into four steps by uSing a suitable 

software package: 

1. Data management permits the preparation of data files, with the facility to ed it files as 

required. When data files have been created and loaded into the programme, the DEA 

analysis may be carried out. 

2. Model select ion refers to the selection of the specific va riables that make up the I 

inputs, the N outputs and the research set of N DMUs. Model selection a llows the 

choice ora specific DEA model to be used in the analysis as well as the option to scale 

and/or restate the values of a particular variable. 

3. After model selection, data and model parameters are selected and the analysis 

performed by running the oplimiser. 

4. Various types of reports are produced by the programme and these depend on the 

options selected when se tting-up the parameters of anyone model. There is no 

standard formal for report generation, although they are essentially tabular with 

descriptive notes and deal e ither with a collective set of DMUs or with a specific 

DMU. 
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For this analysis. Warvvick Windows software (version 1.02) will be used. This software 

features the following capabilities: 

Optimisation models: 

1. The radial improvement model attempts a radial (or parallel) improvement. With input 

minimisation. the radial improvement is sought in the inputs, whilst ensuring that no 

output reduces in value. By default the gains sought arc all of equal priority. although 

by specifying varying radial priorities these gains can be modified. It may be possible 

to make further gains in inputs and outputs by perfonning a secondary optimisation 

based on a prioritised sum of all inputs and outputs using target priorities. Likewise, 

the radial model may be run with an orientation that maximises output or with an 

orientation that combines both input minimisation and output maximisation. 

2. The largd improvement model attempts to maximise the prioritised sum of the 

reductions in inputs and improvements in outputs. By default these improvements are 

taken relative to the DMU's current values and are given equal priority. 

3. In the mixed improvement model a percentage limit is specified. jf the maximum 

radial gain is less than this limit, the mixed model is the same as the radial model. If 

the maximum radial gain is greater than this limit, only the percentage radial gain 

specified is retained when perfonning the secondary target sum optimisation. 

Extra options: 

I. Returns to scale: in the constant returns to scale model , no restrictions are placed on 

the proportions of a unit to be included in the composite comparator unit. In the 

variable returns to scale model , a restriction is placed on the proportions of units 

included in the composite comparator unit. This restriction, the Bee constraint, limits 

the sum of these proportions to be equal to unity. 
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2. Own unit as comparator: as a default . in determining the optimal comrx>site unit , the 

unit under comparison is a candidate for inclusion . It is also poss ible to exclude the 

unit under comparison from the composite reference set. Thi s will have no eITeet for 

units that arc inefficient. For units that are efficient, it may however no longer be 

possible to retain the current levels oflhe unit. In the input model . for example, it may 

be necessary for the inputs to increase~ the targets will show whl.! rc this occurs and the 

efficiency will be greater than 100 percent (super-efficiency). 

3. Second phase priorities: [or the uniform option all priorities are equal. A set of priority 

values may be specified for the radial and target options for use in their respective 

models. 

4. Weights: there are restrictions on raw weights as well as virtual inputs and outputs. For 

efficient DMUs. the maximum weight for each input-output variable is given such that 

efficienc), is not affected. Weights may be incorporated during the radial phase. 

5. Assessment of targets when priorities over specific variables are expressed~ of units 

when a variable(s) is exogenously set and returns to scale are variable; and of the 

relative contributions ofeach peer to the targets of an inefficient unit. 

The optimisation results are reported in four main types of report tables that focus on 

efficiencies, peers, targets and virtual input-outputs. The ordering ofihe units in these tables 

depends on the sort order selected. 

4.3 Data se lection and retrieval. 

With the exception of the data regarding university research oulput~ the raw data which will 

been used in the analysis have been retrieved from the South African Post-secondary 

Education (SAPSE) information system, managed and adm inistered by the Department of 

National Education in Pretoria. This vast and detailed infonnation system contains the data 

that is returned annually by South Africa 's post-secondary education institutions, including 
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the university sector. Data that have been selected for analY5is in this research fall within 

the following broad infonnation categories. These may be referred to as subsets of the 

SAPSE information system, where the data are presented in a specifically st ructured manual 

format: 

• SAI'SE-002: Programme classification structure manual. 

This rerers to a framework that allows for the classification of a university ' s resources 

and programmes/activities in accordance with their relationship to the achievement of 

institutional objectives. Specifically, the structure is a logical framework that enables an 

institution to order information in a hierarchical set of separate programmes, in which a 

programme is defined as a collection of activities serving a common set of objectives. 

• SAPSE-003: Classification of educational subject matter. 

It provides a single, coherent system for classifying subject matter regardless of the 

level of instruction, type of institution or source of support. 

• SAPSE-004: formal degree, diploma and certificate programme classification 
structure manua l. 

The classification scheme used includes the qualification type, course level , and fields 

of study and credit values of instTuctional offerings. 

• SAPSE-OOS: Student statistics manual. 

Broadly. the statistics cover admissions, enrolments, students exiting the institution and 

numbers of students who have fulfilled the requirements for degrees, diplomas and 

certificates. A wide spectrum of demographic detail is reflected in the statistical 

tabulations. 
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• SAPSE-006: Finance manual. 

This describes the princ iples and practices associated with post-secondary fund 

accounting, provides uniform defini tions and procedures for reporting financial data, 

emphasises the relationship with other sections of the SAPSE infonnation system and 

describes formats for the reporting or university fi nancia l data. The rinancial statements 

have been designed to form part of an integrated reporting system that provides data on 

all aspects of university operations which are required for planning and management. 

• SAPSE-007: Person power resources reporting manual. 

Terms are defin ed for the reporting of personnel resources. This includes a 

c lassification scheme for personnel, which provides a comprehensive basis for detailing 

the uses of a uni vers ity' s personnel resources when used in line with the programme 

c lassi tication structure. 

• SAPSE-008: Fixed assets manual. 

A system for the classification and valuation of fixed assets (movable property, 

immovable property and construction in progress) is set oul in thi s manual. This reflects 

a university 's investment in fixed assets and accounts for additions, transfers and 

deletions. Data are contained in a series of statements that represent a set of balance 

sheet supporting schedules. 

• SAPSE-009: Building and space inventory and classification manual. 

The classitication systems, codes and definitions necessary for describing and 

quantifying buildings and building space in terms of statistical aggregations that are 

appropriate in terms of resource allocation, are dealt with in this manual. 

The broad data required for this analysis were down loaded from the SAPSE system and 

transferred electronically to a home-based personal computer platfonn. This facilitated the 
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management of a large volume of data that would have been impossible to deal wi th in 

printed format. Thereafter, the data were subject to closer scrutiny and specific data were 

then extracted and transferred to a secondary data base set-up in Microsoft Excel 2000. 

During this process and where possible. data validation checks were done to ensure 

consistency and accuracy of the data . It was also possible to cross-check certain data items 

where these appeared in other ditTercnt daul subsets. The use of worksheet formats 

facilitated the tabulation and analysis of data. including the use of formulas and graphic 

presentations. 

Information regarding research output for the university sector was made available by the 

South African Universities' Vice-Chancellors' Association. Data for the years 1994 to 1997 

(the most recent avai lable) will be assessed and analysed. In this research, 1997 will be 

referred to as the base year. 

4.4 Selection of universities for research. 

There are twenty-one universities in South Africa, each displaying a ulllque set of 

characteristics relating to geographic location, size of investment in infrastructure, operating 

cost structure, facu lty and departmental organisation (size/subjects olTered), personnel 

resources, student numbers and composition and academic output. While each university 

has its own characteristics, the fulfilment of the responsibilities assigned to these 

institutions by society in creating and disseminating knowledge, is dependent upon a 

common set of programmes and activities. As these are fundamental to each university. one 

may therefore be permitted to view these institutions as homogeneous entities. This 

provides an appropriate starting point to conduct an analysis of efficiency performance in 

the university sector. 
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In tcnns of the requirements of the Charnes et 01 ( 1989) heuristic for DEA (see section 

4.2.3), it would be preferable 10 include all universities in the research. However, having 

sought an opinion about the quality of the SAPSE data base, the Department of National 

Education has advised that as certain infonnation is either outstanding or incomplete for 

certain universities, they should not be included ill the research sample. A s a consequence 

therefore, only the following univc.::rsities have been included in the research : 

Table 4. 1. Those universities included in the research sample. 

I University: 

Universi ty of Cape Town 

i University of Durban-Westville 

i University of the Orange Free State 

I University of Port Elizabeth 

1

1 Potchefstrooll1 University for CHE 

University or Pretoria 

i Rand Afrikaans University 

i Rhodes University 

Universi ty or Stellenbosch 

University of Zululand 

Denoted by: 

UCT 

DWV 

OFS 

UPE 

PCH 

PTA 

RAU 

RHU 

STL 

ZLD 

Although these universities represent a rair cross-section of the university sector in terms of 

the above li st or university characteristics, it would have been desirable to have greater 

representation of the so-called disadvantaged universities (Fort Hare, Transkei , Western 

Cape, Venda, etc.) in the sample. The abbreviations for each university shown in Table 4. 1 

are used throughout the chapters that address results, analyses and conclusions. 
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4.5 The possible effect of a university's financial structure on its measure 
of relative efficiency. 

As a special study, the crreet of the financial structure of each university on its measure of 

relative cfliciency will be analysed using the DEA technique. An analysis of university 

balance sheets will reveal the financial structures of each enti ty. The capital employed in 

each universily wiil be analysed in terms of its long-term debt and equity finance and from 

these components, the financial gear ing ratios will be calculated. 

By varying the gearing ratios in a range from 0 to 50 per cent, lhe effect of a theoret ica l 

change in long-term debt on interest expense and its consequential eITect on the total cost 

structure, will be examined. The cost structure appropriate to each level of gearing will be 

tested in the target improvement DEA model to determine changes (If any) In relative 

efficiency scores separately for each university. All other variables wi ll be held constant 

within the mode l. The analysis will be made using data for 1997 - the base year in this 

research . 

In Chapter Five, testing vaTlQUS input-output variables to measure relative efficiency 

develops three DEA models - academic. research and consolidated. A 'preferred model' is 

e mployed to measure re lative eniciency between 1994-97 and to examine the effect of an 

institution's financial structure on relative eniciency. 
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CHAPTER FIVE 

HIE RESULTS OF DATA ENVELOPMENT ANALYSIS 

5.0 DEA: relative efficiency measurement of universities. 

The most Important measurable outputs from the university sector arc their academic results 

(degrees, diplomas and certificates) and their research results (books, articles in approved 

journal s, conference proceedings, patents/ licences and research income). As these are the 

mainstream outputs, relative efficiency has initially been measured for each university using 

models that consider academic and research results sepa rately. After these preliminary 

models had been developed, they were then merged inl0 onc model to give an overall 

assessment of relative e ffi c iency. Data for 1997 (the base case) were used in these mode ls. 

5.1. A model based on academic results. 

Using the stepwise approach (see section 4.2.5), the following model that incorporates 

various inputs with a single output was developed. Input variables chosen are those that 

display a conceptually slTong relationship (tested by measuring correlation coenlcients - r) 

with expected academic results. A series of seven DEA ' s was run ; working up from a 

simple analysis involving instructional adjusted expenditure and ronnal degree results 

(including diplomas and certificates) to an analysis that includes more aggregated level s of 

inputs. Thi s was done in order to establish whether, depending on the inputs used, there was 

any consistency between different DEA model results. 

Model summary (academic): 

Radial improvement with input minimisation. 

Constant returns to sca le. 
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Inclusive of own unit (as a default . in determining the optimal composite unit, the unit 

under comparison is a candidate for inclusion). 

Un iform priorities on inputs (all priorities on inputs are equal ). 

Re lated e ffici ency values ( tor the radial model, g iven a possible radial improvement of 

p. the effiCiency is defined as (I - p) for input minimi sation ), 

Phase I oplimisation minimises the input requirement with the output level held. 

Phase 2 optimisation - maximises secondary gains relative to the target. 

The results of all the DEA's undertaken are shown in Table 5. 1. These arc referred to as 

DEA I A to DEA 7A respecti vely and have the following de finition s: 

DEAIA: 

DEA2A: 

DEA3A: 

DEA4A : 

DEA5A: 

DEA6A: 

DEA7A: 

OUTPUT: Degree Credits ' ( fixed lor all DENs). 

INPUT: Instructional adjusted expenditure' (r 0.902). 

IN PUT: FTE stafT numbers (r ~ 0.902). 

INPUT: Capi tal employed (r ~ 0.9 18). 

IN PUT: Student numbers (r ~ 0.927). 

INPUT: Student numbers + Capital employed. 

lNPUT: Student numbers + Capi tal employed + Inst. adj . expenditure. 

INPUT: Student numbers + Capital employed + FTE stafT numbers. 

1 Formal credit s obtained by studenl s who fulfilled the requirements for a degree. diploma or certificate. 
1 Adjusted recurrent annual expenditure (defined as total annual recurrent expenditure less expenditure that 

cannot be directly attributed 10 instnlction and research act ivi ties i e public service, bursaries, st udent 
housing/food services. hospitals and independent operations) less annual research programme expenditure 
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Tab lc 5.1. Relative efficiencies of 10 uni versities for selected DEA's (academic). 

1997 Exp/Grad DEAIA DEA2A DEA3A DEA4A DEASA DEA6A OEA7A 

UN IV Rank Rank 00 % %. 00 % % % 

UCT 9 8 50 53 .17 93 94 94 94 

DWV 7 7 58 73 93 lOO 100 lOO lOO 

DFS 8 9 46 5 1 49 51 80 80 80 

UPE 3 4 66 58 51 66 66 84 75 

r CH 5 5 64 68 lOO 89 lOO lOO lOO 

PTA 2 2 74 74 5' .. , 94 94 100 99 

RA U 100 100 60 62 63 100 100 

RH U 4 3 72 35 52 90 90 97 90 

STL 6 6 63 70 54 99 99 lOO 99 

ZLD 10 10 39 38 70 46 70 70 70 
- - _. - - . .. -_ .. 

MEAN EfFICIENCY 63 62 62 79 94 92 9 1 

M EAN INEFFICIENCy l 59 58 58 77 83 85 87 

NOIe. 1 Mean inefficiency is calculated for input efficiency scores less than unity 

5.2 A model based on research results. 

The following model that incorporales various inputs and a single output was developed 

using the stepwise approach (see section 4.2.5). Input variables chosen are those that display 

a conceptua lly strong relationship (tested by measuring correlation coefficients - r) with 

research output. A se ries of five DEA 's was run, working up rrom a simple analys is 

involving research FTE staff and research output, to an analysis that includes more 

aggregated levels of inputs. Agai n, thi s was done in order to establish whether there was 

any consistency between different DEA model results depending on the inputs used. 

Model summary (research): 

Radial improvement with input minimisation. 

Constant returns to scale. 

Inclusive of own unit. 

Unirorm priorities on inputs. 

Re lated effic iency values. 
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Phase I optimisation - minimises the input requirement wi th the output level held. 

Phase 2 optimisation - maximises secondary gains relative to the target. 

The results of all the DEA 's undertaken are shown in Table 5.2 below, These are referred 10 

as DEA I R to DEA5R respectively and have the following definitions: 

DEAIR: 

DEA2R: 

DEA3R : 

DEA4R : 

OUTPUT: Research output in units ' (fixed for all DEA's). 

INPUT: Research FIE stafT numbers (r ~ 0.882). 

INPUT: Research adjusted expendi ture' (r ~ 0.92S). 

INPUT: Capital employed (r ~ 0.992). 

INPUT: Capita l employed + Research H E stafTnumbers. 

DEASR: INPUT: Capital employed + Res. FTE sta ff numbers + Res.adj . expenditure. 

Table 5.2. Relative eflicicncies of 10 universities f'or selected DEA 's ( research). 

1997 Res/Staff 1 DEAIR DEA2R DEAJ R DEA4R DEA5R 

UNIV Rank Rank % % % % % 

UCT 7 7 37 72 75 75 80 

DWV 6 6 45 31 56 64 64 

OFS 5 5 49 58 72 77 77 

UPE 4 4 53 58 50 75 65 

PCH 10 10 31 45 75 75 75 

PTA 2 2 64 92 78 91 98 

RAU 100 100 68 100 100 

RHU 3 3 61 88 100 100 100 

STL 8 8 36 69 75 75 78 

ZLD 9 9 32 29 56 56 56 
.. . ... . . ... ... . . 

MEAN EFFICIENCY 5 I 64 71 78 79 

MEAN INEFF ICIENCy2 45 60 67 74 74 

Note : 1 Research o utput in units per professional FTE staR' member. 
2 Mean inefiiciency is calculated tor input efliciency scores less than unity . 

\ Unit of research evaluated by the CommiUee ofUniversilies ' and Technicons' Advisory Council (AUT). 
2 Adjusted recurrent annual expenditure less annual instructional programme expenditure (see definition of 

adjusted expendit ure under the consolidated mode! in section 5 3). 
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5.3 The consolidated model. 

The consolidation ofthc academic and research models into a unitary model provides for an 

overall measurement of relative effi c iency for each uni versit y. Output variables arc fixed in 

this mode l and focus on academic and research results achieved in each university. Input 

variables used in the development of the model are those that fea tured in the init ial models, 

with the exception of the variable for expendi ture, which has been adj usted to fencet the 

j oint acti viti es of teaching and research. A stcpwise approach has been used to test the input 

variables selected (see section 4.2.5), These variables have been selected for displaying a 

conceptua lly strong causal relationship with academic and research results alike. The 

development of the mode l was limited by the requirements of the Charnes et al ( 1989) 

heuristic for DEA (sec section 4.2.3), which in this case, restricted the number of variabl es 

to four. This meant that the input variables could not exceed two in number (having a lready 

dete rmined the two output variables). 

A series o f seven DEA ' s was run, working up from an analysis involving total expenditure 

to an analysis that included morc aggregated levels of inputs. Thi s was done in orde r to 

establish whether, depending on the inputs used, the re was any consistency between 

different DEA model results. 

Model summary (consolidated): 

Radial improvement with input minimi sation. 

Constant returns to sca le. 

Inclusive of own unit. 

Unifonn priorities on inputs. 

Re lated e ffi ciency values. 

Phase I opt imisation - minimises the input requirement wi th the output level he ld. 

Phase 2 optimisation - maximises secondary gains relative to the target 
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The results of all the DEA '5 undertaken are shown in Table 5.3 below. These are referred to 

as DEA 1 to DEA 7 respect ively and have the following definitions: 

DEA I: OUTPUT: Degree Credits + Research output in units (fixed for all DEA ' s). 

INPUT: Total Expenditure ' (r ~ 0.881 and 0.925). 

DEAl : INPUT: Capital employed (r ~ 0.918 and 0 .991). 

DEA3: INPUT: Capital employed + Sludent numbers (r ~ 0.927 and 0 .818). 

DEA4: INPUT: Capital employed + nE stall' numbers (r ~ 0.902 and 0.970). 

DEA5: INPUT: Capital employed + Adjusted expenditure' (r 0.881 and 0.928). 

DEA6: INPUT: Capital employed + Total Expenditure. 

DEA 7: INPUT: Student numbers + nE starf numbers. 

Table 5.3. Relative emciencies of 10 universities for selected DEA 's (consolidated). 

[q')7 Exp/Grad DEAl DEA2 DEA3 DEA4 DEA5 DEA6 DEA7 

UN1V Rank Rank % % % % % Rank 1 % % 

UCT 9 4 70 75 100 97 78 7 79 100 

DWV 7 7 57 93 100 100 96 4 100 100 

OFS 8 8 57 77 85 87 77 8 79 82 

UIlE 3 6 60 60 68 71 77 9 75 76 

PCH 5 9 53 100 100 100 100 3 100 92 

PTA 2 3 81 83 97 100 94 5 93 100 

RAU tOO 78 78 100 100 100 100 

RHU 4 2 87 100 100 100 100 2 100 95 

STL 6 5 67 81 100 97 87 6 88 100 

ZLD 10 10 41 72 72 72 72 '0 74 50 
_ .... " . .... -

MEAN EFFICIENCY 67 82 90 92 88 89 90 

MEAN INEFFIC IENCy 2 64 77 80 85 83 81 79 

Note: 1 Ranking is determined by using the technique of super efficiency, where the unit under comparison is 
excluded frOI11 the composite mix. In the input model it will be necessary for inputs to increase: 
the targets show where this occurs and efficiency will be greater than 100 per cent 

1 Mean inefficiency is calculated for input efficiency scores less than unity. 

I Total annual recurrent expenditure in respect of all university expenditure categories (covering all 
programmes and subprogrammes). 

2 Defined as total annual recurrent expenditure less expenditure nol directly aUribuled to instruction and 
research activities (public service. bursaries. student housing. hospitals and independent operations) 
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Following an assessment of the relative efficiency val ues expressed in the models DEA3 to 

DEA6 in Table 5.3 above, model DEA6 was selected to be the preferred model for the 

ongoing DEA analysis. Other fea tures of this model were then further evaluated. Results for 

peer groupings, target values for inemcient unive rsities and vi rtual inputs/outputs (weight 

factors) arc set out below. The reasons for the selection of this particular model will be 

substantia ted in Chapte r 7, which deals with the analysis of DEA results. 

5.3. J Peer units for each inefficient university. 

The D EA computations of relative emciency for each university indicate those other 

univers ities that are peer grouped with an inefficient university. These reference uni versities 

are refe rred lO as pee r units . Details of the peer units and their groupings are set oul in Ta hle 

5.4 below. The column "times cited' indicates the number of times an e rticienl university 

has been cited in the reference group of ine lTicient universities. A large number of citings 

indicates that a pee r group university is not uniquely erticient and consequently is a 

preferred university by which to analyse best practice. The peer group columns list the 

e rticient universities that comprise the target university 's reference group. 

Table S.4 . Peer groups for incllicienl uni vers ities for model DEA6. 

1997 EFFICIENCY PEER GROUPS TIMES 

UN IV % RADIA L UNIV LAMBDA1 UN IV LAMBDA UNIV LAMBDA CITED 

ZLD 74. 12 PCH 0 .317 RAU 0 .0 18 RH U 0.0 13 0 

UPE 75.42 DWV 0. 131 reI-! 0 .032 RAU 0.252 0 

OFS 79. 11 PCH 0.252 RAU 0 .08 1 RHU 1.08 1 0 

UCT 79 . 12 RA U 0 .246 RHU 296 1 0 

STL 8827 pel-! 0368 RAU 038) RH U 1507 0 

PTA 92.69 PCI-I 0. 137 RAU 0876 RII U 2.506 0 

DWV 100.00 

PCH 100.00 5 

RHU 100.00 5 

RAU 100.00 6 

Note: 1 A DEA generated factor for apportioning amounts o f act ual input variables of peer unit s selected for 
setting targets for each inefficient DMU. Lambda multiplied by the actual input values of each peer unit added 
together = the target for each input variable of an inefficient DMU (see Thanassoulis and Emrouznejad. 1996) 
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5.3.2 Target values for each university. 

Following the tabulation or the peer units for each uni versity, the DEA computations 

indicate the target contributions orlhe peer grouping required tQ achieve an optimal mix and 

an effic ie nt unit. The targets show the improve ments required for appropriate variabl es in an 

inefficient unit in order for this unit to move on to the effic ient frontier. T he tabulations in 

Table 5.5 show the target va lues for each ineftic ient unive rsi ty_ 

Table 5.5. Target va lues for each inefficient universi ty for mode l DEA6. 

1997 EFFICIENCY VARIABLE ACTUAL TARGET TO GAIN ACH IEV ED 
UN IV % RADIAL % % 
Z LD 74 12 -CAPEMP' 162.0 120. 1 25.9 74 I 

.TOTEXP' 144.0 1067 259 74 I 
+RESRCH' 590 590 00 1000 
+DEGC RS" 2139.1 2\39.1 00 100.0 

l}PE 75.42 -CA PEMP 1210 2436 24.6 754 
~TOTEXP 1410 1063 246 75.4 
+RESRCH 1049 1049 00 1000 
+DEGCRS 31182 3118.2 0.0 100.0 

OFS 79 " -CAPEMP 5620 4446 20 ,9 79 I 
~TOTEXP 3240 2563 209 79. 1 
+RES RCH 2649 264.9 0.0 100.0 
+DEGCRS 52067 5206.7 0.0 100.0 

UCT 79 12 ~CA I'EMr 12800 1012.7 209 79 I 
-TOTEX P 6180 4889 209 79, I 
+RES RCH 623.9 6239 0.0 100.0 
+DEGCRS 8947,6 102290 14.3 87.5 

STL 8827 -CA I>EMP 9390 828.8 117 883 
-TOTEXP 482.0 4255 11.7 883 
+RESRCH 462.3 462.3 0.0 100.0 
+DEGCRS 966 1.9 966 1.9 0.0 100.0 

PTA 9269 -CA PEM P 15100 13996 73 927 
-TOTEXP 659.0 610.8 7.3 927 
+RESRCH 7707 7707 0.0 100.0 
+DEGCRS 15128.9 15128.9 0.0 100.0 

DWV 100.0 -CAPEMP 347.0 347.0 0.0 100.0 
-TOTEXP 292.0 292.0 0.0 100.0 
+RES RCH 126.0 1260 0.0 100.0 
+DEGCRS 6097.8 60978 00 100.0 

PCII 1000 -CAI>EMI) 3240 3240 00 100.0 
-TOTEXP 3170 3170 00 100.0 
+RES RCH 159.3 159.3 0.0 100.0 
+DEGCRS 6142 I 6142 I 0.0 100.0 

RHU 100.0 -CAPEMl' 280.0 280.0 0.0 100.0 
-TOTEXP 146.0 146.0 0.0 100.0 
+RESRCH 183 .2 183 .2 0.0 100.0 
+DEGCRS 2753 .7 2753.7 0.0 100,0 

RAU 100.0 -CAPEMP 746.0 746.0 0.0 100.0 
-TOTEXP 230.0 230.0 0.0 100.0 

+RESRCH 330.9 3309 00 100.0 
+DEGC RS 8431 .6 8431.6 00 100.0 

Notes I Capital em ployed (- denotes an input). 
1 Research units (+ denotes an output). 

2 Total recurrent expenditu re. 
4 Degree credits 
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5.3.3 Virtual inputs and outputs for each university. 

In estab lishing whether or no t a university is cnicicnt , DEA dete rmines i f the re is a set or 

weights ror inputs and outputs that locates that universi ty on the emcicnt frontier. The 

weights generated by the DEA process to calculate the vi rtua l inputs and outputs and the 

aggregate relati ve e rficiency scores for uni versi ties are shown in Table 5.6. 

Table 5.6. Virtual inputs and outputs for each uni versity I-or model DEA6. 

1997 EFFICIENCY VA RI ABLE V IRTUAL I/0sl I/O WE IG HTS 
UNty % RAD IAL % 
ZLD 7412 -CAPEMP 5863 0.00362 

·TOTEXP 41.37 000287 
+RESRCH 26.32 000446 
+DEGCRS 47.80 0.00022 

UPE 7542 ·CA PEMP 6258 000194 
-TOTEXP 37.42 000265 
+RESRCH 365 000035 
" DEGCRS 71.76 000023 

OFS 7911 ·CAI'EM P 6861 000122 
-TOTEXP 31.39 0.00097 

+RES RCI-I 39.87 0.00151 
+OEGCRS 3925 000008 

UCT 7911 -CA PEMP 2251 000018 
-TOTEXP 77.49 0.00125 

+RES RCH 79. 12 0.00127 
+OEGCRS 0.00 0.00000 

STL 88.27 -CA PEMP 71 .05 0 .00076 
-TOTEXP 28.95 0.00060 

+RES RCH 43 13 0 .00093 
+OEGCRS 45 .14 0 .00005 

PTA 92.69 · CAPEMP 74 .27 000049 
-TOTEXP 25.73 0 .00039 

+RES RCH 46.74 000061 
+OEGC RS 45 .95 0 .00003 

OWV 10000 -CA PEM P 46.45 0 .00134 
-TOTEXP 53.55 0.00183 

+RES RC I-I 3.03 0.00024 
+DEGC RS 96.97 0.000 16 

PCI-I 100.00 -CA PEM P 62.38 0.00193 
-TOTEX P 37.62 0.00119 

+RES RCH 37.62 0.00236 
+OEGC RS 62.38 0 .000 10 

RHlJ 10000 -CA PEM P 63.40 0.00226 
-TOTEXP 36.60 0.0025 1 

+ RES RCH 63.40 0.00346 
+DEGCRS 3660 0000 13 

RAU 10000 -CA PEM P 50.00 0.00067 
-TOTEX P 50.00 0.002 17 

+RESRC I-I 50.00 0.00151 
+DEGCRS 50.00 0.00006 

Note : 1 I/O' s - denotes virtual inputs and outputs, defined as the weighted value of each original inpUl/ou tput 
variable expressed as a percentage (computer generated) to obviate the different units of measurement of the 
original variables (see Chames ell/I, 1994. Thanassoulis and Emrouznejad. 1996). 



102 

These weights are the most balanced values for each university and are as close to equality 

as possible (the weights for both inputs and outputs must also be feasible for all other 

universities and arc selected in a manner that calculates the Parclo erticiency measure of 

each university). The term 'virtual ' refers to the reduction of the multiple input and multiple 

output va riable sit uation for each university to that of a 'single virtual input ' and a ' single 

virtual output '. The ratio or this single virtua l output to si ngle virtual input provides a 

measure of efficiency, which is a function of the weights. 

Relative technical efficiency of each university is calculated by forming the ratio of a 

weighted sum of outputs to a weighted sum of inputs using virtual input and output values. 

For example, from Table 5.6, the relative elTIciency of ZLD is given by: 

Ratio of virtual output/input ~ [(26.32 + 47.80) + (58.63 + 41.37)] x I 00 ~ 74 . 12% 

and the relative efficiency of DWV is given by: 

Ratio of virtual output/input ~ [(3.03 + 96.97) + (46.45 + 53.55)] x 100 ~ 100.00% 

5.3.4 Assessment of relative etliciency with restrictions on output weights. 

Model DEA6 assumes uniform priorities for both the input and output variables. However, 

it may be argued that this is not representative of the actual university model in so far as 

output is concerned and that the relative importance of universi ty output could be skcwcd 

towards academic results (degree/diploma/certificate) rather than research results . In 

consideration of this possibility, research output has therefore been modified by imposing 

higher weights in a range from 0.0002 up to 0.0 I within model DEA6. There are also the 

difficulties that exist in quantifying research output. The effect of this restriction on the 

re lative efficiency measures established for the ten universit ies is shown in Table 5.7. 
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Table 5.7. Relative efficiency measures (per cent) for var ious weights in model DEA6. 

UN IV ..........•.................... ....... .. WE I G 1-1 T SI ......................................... 
1997 0.0001 2 00002 00003 00005 0.001 00025 0 .005 0.01 

ZL D 74 12 ' 73 14 73 14 73 14 73 [4 7J 14 73 14 73 \4 

UPE 75.42 7542 7542 7542 7542 7542 7536 7536 

OFS 7911 7911 79 11 7911 64 09 6409 6409 6409 

UCT 7912 . 7912 79 12 7912 52.34 5234 5234 5234 

STL 88.27 ' 88.27 8827 7503 7S 03 7503 7503 75 .03 

PTA 9269 92 69 92 69 92 69 92 .69 7822 7822 7822 

DWV tOO.OO 100,00 100.00 100.00 100.00 100.00 100.00 100.00 

PC H 100.00 : 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

RHU 100,00 . 71 .22 7\.22 7\.22 7122 71.22 71.22 71.22 

RAU 10000 . 10000 10000 100.00 10000 100.00 100.00 10000 

Note" I The weights from 0 .0002 - 0 0 I impose additional constraints on the research uni t variable. 
2 Rclative cfli cicncies initially reponed ror model DEA6 (see Table 5.3) . 

5.4 Relative efficiency over time. 

The re lative e ff iciencies of the un iversity sector have been examined over time ( 1994-97). 

This has shown the extent to which the un iversity sector has demonstrated stabi li ty in term s 

of unit ellicienc ies. Where this has not been the case, the DEA results have highlighted 

those units that have been the subject of improvement or decline in thei r relative 

e tlic ienc ies. The results of the measurement of re lative dfic iencies tor each university over 

ti me are ren ected in Table 5.8. Model DEA6 is again lIsed as the bas is for this time series 

evaluation. 
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Table 5.8. The relative efficiencies of universities over the period 1994-97, based on model 
DEA6 (per cent) 

UN IV EFFICIENCY EFFICIENCY EFFICIENCY EFFICIENCY 
1997 1996 1995 1994 

ZLD 74 12 7654 83 .38 4804 

UPE 7542 65 .53 5990 6776 

OFS 79. 11 84 .52 9237 10000 

UCT 7912 90.83 9562 100.00 

STL 8827 85.33 91.87 92 .38 

PTA 92.69 87.43 9075 82 13 

DWV 100.00 100.00 9996 79.76 

PCH 10000 100.00 10000 10000 

RHU 100.00 100.00 10000 8986 

RAU 10000 100 00 10000 10000 

MEAN EFFICIENCY 88.87 89.02 91.39 85.99 

MEAN INEFF1C1ENCy 1 8146 81 70 8769 7666 

Note 1 Mean inefficiency is calculated tor input efficiency scores less than unity. 

5.5 The effect of a university's financial structure on relative efficiency. 

The financial structure of each university has been analysed in tenns of equity finan ce and 

long-term debt (borrowing instruments repayable with a tenn greater than one year). 

Gearing ' ratios (long-term debt divided by total capital employed) have been calculated 

from these two components for each university. Based on the amount of interest paid by a 

university over the year, assumed interest rates have been calculated usi ng an average of the 

opening and closing long-term debt balances. Thi s interest rate was then used to calculate 

the interest expense on long-tenn debt associated with any particular level of gearing. The 

relevant figures and computed values are refiected in Table 5.9. 

1 The relationship between long-term debt finance and total capital employed (permanent capital plus debt), 
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Table 5.9. The finan cial structure. gearing ratio and interest components ror each university. 

UN IV CA PEM P ' EQU IT Y LONG-TERM DEBT GEARLNG INT ERE ST INTEREST 
O/BAL2 C/BAL3 RATIO" , I)A lO RATE~ 

1997 Rill I Rm Rm Rm Rm % 
UCT 1277 8 10300 264 <) 2478 0 194 3S 10 13.69 

DWY 3469 3440 43 29 0008 005 140 

OFS 56 1.2 : 52 1.0 416 402 : 0072 ' 5.38 13 15 

UPE 3229 2920 336 309 . 0096 · 427 13.24 

PCH 324 1 . 282 .0 45 .0 421 0 130 . 567 13 .02 

PTA 1520.4 1460.0 699 604 0040 10. 1 15.51 

RAU 7464 6960 533 504 0068 592 11 42 

RH U 280.3 268,0 20 I 12 J : 0044 ' I 53 944 

STL 938.7 : 852.0 87. 1 86.7 ' 0 .092 . 9.22 10.61 

ZLD 1614 . 126.0 35.5 35.4 . 0 .219 : 0.50 1.4 1 

Notes . 1 Rand million. 
2 Opening balance (prior year end balance sheet figure) 
~ Closing balance (current year end balance sheet fi gure) 
" Lo ng-Icnn debt divided by IOta] capital employed 
3 Calculated as interest paid divided by average long-term debt expressed as a percentage per annum 

By varying the gearing ratios in a range from 0.0 to 0.5, a theoretical restructuring of the 

financial structure of each university was carried out to assess the possible effect of thi s on 

its established measure of relative efficiency already noted in the consolidated model (see 

section 5. 3). The assumed change in the long-term debt component of capital employed 

resulted in an associated change in the level of interest expense. The impact of this change 

on the total current cost structure was then computed, the results of which are shown In 

Table 5. 10. 

The cost structure appropriate for each level of gearing was then tested separately in the 

consolidated model DEA6 for each university to determine the changes (if any) in its 

relative efficiency. All other variables were held constant within the model (including the 

variable oftotal expenditure for all other universities not subject to test at any one time). 



Table ),] 0, The changes in the total cost structure arising from theoretically assumed gearing ratios, 

UNIV CAPEMP LlTDEBT T/C08T LlTDEBT T/COST L/TDEBT T/COST LlTDEBT T leOST LlTDEBT T/COST LlTDEBT T/COST 
I 

GEARING = 0,0 
I GEARING :: 0,1 I 

GEARING = 0,2 
I 

GEARING =OJ 
I 

GEARING = OA 
I 

GEARING = Oj I I I I I I 
I I I I I I 
I I I I I I 

1997 Rm : Rill RID : Rm Rm : Rrn 
I I I 

RID : 
~ 

Rm Rill : 
I 

Rm Rm : 
I 

Rm Rm 
DCT 12n~ I 0,00 )~2 , 90 : 127 , ~0 

I 

600J9 : 2~~ , 6 617 , ~9 J~)J4 6J)J~ : )11.12 6)2 , ~7 : 6)~ , 90 670J6 
I I I I 

I I I 
I I 
I I 

I I I 

DWV )46,9 0,00 291.9) : )4,69 292.44 : 69J~ 292,92 104,01 291.41 : U~.16 291~9 1714) 294J~ 
I I I 
I I I 
I I 

I 

I I 

OFS )61.2 : 0,00 ) 1~ , 62 )6,12 )26,00 : 112.24 DjJ~ 6~J6 )40.16 : 224.4~ J4~ , 14 2~0 , 60 )))j2 
I I 
I I 
I I 
1 1 I 

UPE )22,9 : 0,00 }j~.I) )2,29 141.0[ : 64j~ 14).2~ : 96.~1 149j6 : 129,16 IH~) : 161.4~ l)~ . ll 
I I I 1 

I 1 I 1 

I I 1 1 

1 1 I 1 

PCH )24,} : 0,00 J1IJJ )2.41 Jl),)) : 64 , ~2 JI9,/7 : 97.2) )2l99 : 129,64 )2~ , 21 162 , 0~ D2AJ 
I I 1 

I I 1 

I I 
1 I I 

PTA 1)20.4 0,00 64~ , 90 I 1)2,04 672.4~ : J04 , 0~ 696.06 : 4~6 . 12 119,64 : 60~ , 16 14J.2) 760.20 166 . ~1 
I 1 I 
1 I I 
I 1 1 I 
I 1 I I 
I I I 

RAU 146.4 0,00 224 , 0~ 74,64 2)2,60 : 149 , 2~ 241 .lJ : 29~,)6 249,6) 29~j6 2)~ , 1~ : JIl20 266,11 
1 1 1 
1 I 1 

1 I I 1 

1 1 I I 
I I I 1 

RHU 2~OJ : 0,00 144.47 2~.OJ 141,12 : )6,06 149.16 : ~4 . 09 1)2.41 112,12 1)).0) 1 140,1) 1)/.10 
I I 1 

1 I 
1 1 

1 1 

STL 9J~.1 : 0,00 472.1~ 91~7 4~2 , 74 : 1~7.14 492.70 : 2~1.61 )02.66 J7).4~ )12,62 469,)) )22j~ 
1 1 1 

1 I I 
1 I 1 

1 I 1 

ZLD 161.4 : 0,00 14JjO 16,14 1417) : )2 , 2~ 14196 : 4~.42 144, I~ 64j6 144.41 , ~0 . 70 144.64 
1 I I 1 

I I I 1 

I : I 1 

I I I 

Notes: CAPEMP - capital employed, T/COST - total annual current expenolture. 

LlTDEBT - long-term oebt. Rill -Rand million, 
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Model summary (consolidated): 

Radial improvement with input minimisation. 

Constant returns to scale. 

Inclusive orown unit. 

Unifonn priorities on inputs. 

Related efficiency values. 

Phase I optil1lisation - minimi ses the input rcquiremt:!nl with the output level held. 

Phase 2 optimisation - maximises secondary gains relative 10 the target. 

DEA6 definition: OUTPUT: Degree C redits + Research output in units. 

INPUT: Capital employed -t Total Expenditure. 

The results orlhe computations undenaken are shown in Table 5.1 1. 

Table 5. 11 . Relative eniciencies for various levels or financial gearing based on model 
DEA6 (pcr cenl). 

UNIV GEAR' - 0,0 GEAR 0.1 GEAR 02 GEAR 0.3 GEAR 0.4 GEAR 0 .5 
1997 EFFIC2 % EFFIC% EFFIC% EFFIC% EFFIC% EFFIC% 
UCT 8276 80.90 7913 77 43 75 .80 74 .50 

DWV 10000 10000 10000 10000 10000 10000 

OFS 7953 79 I1 7840 77 85 7731 7677 

UPE 7629 75.41 7457 7374 72 93 72 . 14 

IlCI-I 10000 10000 10000 100 00 10000 10000 

PTA 9306 922 9137 9054 8974 8894 

RAU 100 00 100.00 10000 10000 10000 10000 

RH U 10000 10000 10000 10000 10000 100.00 

STL 8876 88.23 8771 87 19 8667 8617 

ZLD 74.23 74.18 74. 13 74.08 74.03 73 .99 

Note 1 GEAR _ financial gearing ratio. 2 EFFI C _ efficiency 
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The DEA computations associated with the theoretically different levels of financial gearing 

for each university demonstrate that the four unitary effic ient universities (DWV, PCH, 

RAU and RJ-IU) measured in the consolidated model DEA6, remain unitary efficient over 

the gearing range 0.0 to 0.5. The changes in relati ve efficiency of the inefficient universities 

and the relationship of this change to each university's interest rate level is summarised in 

Table 5. 12 . 

Table 5. 12. The changes in relative efficiency of universities over the gearing range 0.0 to 
0.5 and the relationship of thi s change to interest rate levels. 

UN IV CH ANGE IN PERCENTAGE INTEREST MODEL DEA6 
EFF1C LEVEL CHANGE IN RATE EFFICIENCY ! 

1997 (% POINTS) EFFICIENCY %PERANNUM % 
ZLD 024 032 01.41 74 . 12 

UPE 4 . 15 5.44 13.24 75.42 

OFS 2.76 347 13 IS 79 11 

UCT 8.26 9.98 13.69 79. 12 

STL 259 292 10.61 8827 

PTA 4 12 443 1551 9269 

DWV 000 000 0146 10000 

pel-! 000 0.00 13.02 100.00 

RHU 000 0.00 09.44 10000 

RAU 0.00 0.00 1 1.42 100.00 

Note I Relative effi ciency computed in the consolidated model DEA6 (see Table 53). 

As could be expected, the low interest rates evident in DWV and ZLD have no significant 

effect on their respective cost structures and consequently even less of an impact on their 

relative efficiency measures. For those inefficient universities subject to morc normal 

interest rate level s, their relative efficiencies change within a range from about 3 per cent 

(STL) to 10 pcr cent (UCT) across the gear; ng range. 

DEA results are analysed in Chapter Seven. In Chapter Six, analytical review is used to 

compute various performance measures of the university process; individual efficiency 

measures are computed and compared with the DEA measure using a ranking approach. 
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CI-IAPTER SIX 

THE RESULTS OF ANALYTICAL REVIEW 

6.0 Overview of input, output and efficienc)' measures. 

In this chapter, the resulls of the analytical review will focus on the base year 1997 - the 

year for which the 1110st recent and complete data set is available. Results will be 

categorised according to whether they are input measures, which renee1 the resources 

available to each university or output measures, which reveal the results of each institution 

applying its processes to its input factors of production. The full computations of ratios, 

percentages and values and theiT stat istica l outcomes in respect of university student 

populations, person power inputs and financial resources have been tabulated for the years 

1994-97 and appear in the appendices Tables B. I - D. 10 (see section 4.3 for data sources). 

In order to provide an overview to the detailed results that follow, the inputs and outputs 

selected for this research will be briefly discussed, as will be some of the limitations of 

simple comparisons between universit ies. The principal inputs broadly include students, 

person power and financial resource. Students are considered in terms of academic status, 

which includes the levels of undergraduate, lower post-graduate (post-graduate 

diploma/certificate. post-graduate bachelor and honours) and higher post-graduate (master' s 

and doctoral) and their dist ribution across these three leve ls for each university. The 

criterion for the admission of students is examined according to the type of school leaving 

certificate (matriculation exemption in this case) and the aggregate symbol achieved at this 

level . which provide an indication of the quality of student intake at a university. 

Institutional personpower (sk ills, capabilities, interests and attitudes of individuals) 

represents a resource that is fundamental to its operations and the importance of this 
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resource extends well beyond a sign ificance expressed in financial terms. Without 

individuals who are intellectually qualified and motivated towards leaching, the 

instructional process would cease to function efficiently and without those that are 

personally interested in scholarly pursuits, there would be no research. 

Personnel employed in a university are grouped into four main categories, which arc: 

• Instruction/research professionals (staff employed for the primary purposes of 

performing teaching and research activities), 

• Administration (executive, administrative and management professionals and non

professional administrative staff), 

• Specialist/support professionals (profess ional srarf engaged in academic support , 

institutional support and student service), and 

• Technical services (technical, crarl, trade and service activities). 

Particular attention is given to the category of instruction/research proressionals and the 

manner in which this resource is allocated and used in the main programmes of teaching, 

research and academic administration within universities. Viewed from another perspective, 

an assessment is made or how this input is allocated according to student status. It is also 

analysed in tenns of level of appointment (professor, lecturer and below junior lecture r) and 

within these categories, the quality of staff is measured by reference to their highest 

qualification obtained. A problem in this regard is that there is no guarantee on the 

equivalence of higher degrees conferred by different universi ties. Since the better

recognised universities will be able to attract a higher calibre staff from those institutions 

with an acknowledged high academic rating, a quality differential amongst teaching and 

research staff probably exists within the uni versity sector although the de facIO existence of 

thi s remains indeterminate. 
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Student and staff inputs are combined to determine the measures that provide an 

understanding of the approach taken in each universi ty to their instruction/research staffing 

levels and importantly, the trade-off between the desire to provide a quality driven service 

and the need to maintain a high level of operational efTiciency. This is viewed in terms of 

students, graduates and the full-time equivalent stalT. Instructional time is measured for both 

unde rgraduates and post-graduates based on student class contact time. 

The DEA computations are largely underpinned by financial parameters and therefore in the 

analyt ical review considerable attention is devoted to the manner in which this resource is 

used in universities. Annual recurrent expenditure is analysed within the SAPSE-defined 

programme classification structure, a framewo rk that allo\v:, for the classification of 

universi ty resources and activities in accordance with the achievement of inst itutional 

objectives. This framework allows a determination of where financial resources are focused 

and, by using inter-university comparisons, to detennine the efficiency of their usc. 

Cost structures are brieny examined to provide an estimate of the fi xed cost component of 

total cost in order to detennine the ability of each university to respond to changes in annual 

student intake numbers. The lower the level of fixed cost, the greater is the nexibility to 

deal with any decline in student numbers (and vIce versa) and hence the like lihood of 

maintaining an acceptable level of efficiency. As personnel expenditure accounts for a high 

percentage of tota l annual recurrent expenditure (fixed and variable), it has been analysed in 

detail and within the same categories referred to previously. Recurrent expenditure in each 

institution is nonna lised by percentage and on a per student and graduate basis for ease of 

comparison and measurements. 

The capita l employed in an institution comprises the e lements of tangible fixed assets, long

term investments and net working capital. This is the financial resource available to the 
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managers of an institution and may aptly be referred to as the operations management 

capi tal employed. In this research, an attempt is made to determine the degree to which 

capital is efficient ly used. More speci fically, investment in fixed assets (the largest 

component of capital employed) is examined by SA PSE programme, which comprises the 

followi ng categories: 

• Educational and genera l investment (instruction, research, academic support, student 

service, bursaries, insti tutional support and operations/maintenance of plant), 

• A uxi liary enterprises (student and stalTaccommodation and ca tering services) , and 

• Other investments (teaching hospital , independent operations - institutional , external, 

and operations/maintenance of plant). 

The primary category of educational and general fixed asset investment is further analysed 

to establish the allocation of financial resources between educational land and buildings, 

educational equipment. library collections and other educational investment. The focus here 

is to determine the pattems of investment across the institutions and whether this translates 

into the efficient use of limited capital. 

The principal outputs from the univers ity process are graduates at various academic leve ls 

and research in its difFerent fonn s. Graduate output is measured by reference to academic 

status (undergraduate. lower post-graduate and higher post-graduate) and is further assessed 

in terms of whether institutions have a leaning towards natural science or the humanities or 

have a balance between these two. The rate at which students are transFonned into graduates 

provides a basic measure of university efficiency and is set out in tenns of graduates per 

1000 students, by academic status. An immediate diOiculty a ri ses here in that graduation 

rates may reflect different academic standards in certain universities; for example, a 

graduate from university X may not be equivalent to a graduate from uni vers ity Y 

(particularly al posl-graduale level). This difficulty may be explored by analysing lhe first 
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employment experiences of graduates on leaving a universi ty and by observing graduate 

progression in the early years of a career. Conversely, the percentage of students who leave 

a university without completing a formal qualification gives ri se to the non-complet ion rate, 

which will be used in the analys is of overall inst itut ional graduation efficiency. 

In comparing university graduate outputs, then, recognition has to be given to the fact that 

the raw material inputs differ to a certain but ill-defined extent between institutions and this 

creates a problem for measurement and the interpretation of result s. The differences in the 

quality of student intake amongst universities can be measured by the percentage of students 

with a matriculation exemption and, within this criterion, by the levels of aggregate 

matriculation symbol. One may therefore need to group universities with similar entry 

profi les and then assess the relative efficiencies separately for each group. As the pass rate 

is lower for natural science degree courses than for the humanities, universities may need to 

be grouped by this profile and relative efficiency assessed accordingly. The differences that 

are apparent amongst instructional and research staff, particularly their academic 

qualification base, have al ready been referred to. There are also differences regarding the 

physical infrastructure o f each institution - its buildings, faci lities, equipment, library 

collections. computer networks, and student/institutional support - both in terms of quality 

and amounts of capi tal invested. 

A major measure of efficiency wi ll be the total expenditure incurred in producing a graduate 

in each university. However, it must be noted that in pure expenditure terms the problem of 

graduate non-equivalency arises, that is, the cost of "producing' a science or engineering 

graduate is greater than that of an arts or commerce graduate (due allowance being made for 

difTerent course durations). Research output (a rtic les in approvedjoumals, published books, 

conference proceedings and patents) wi ll be measured in terms of research units produced 

per instruct ional/research staff member (academic professional) and in te rms of research 
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expenditure per research unit. The profiles of uni versities may also be seen from the 

perspective of be ing mainly research or teaching oriented. Research output wi ll therefore be 

viewed against a background of these two profiles and analysed to see the effect of thi s 

orientation on re lati ve efficiency measures. In making comparisons of research output 

between uni versities, allowance will need to be made for the fact that research in certain 

areas - particularly the sciences - attracts greater expense. Output may also be related to the 

composition and qual ity of academic staff and some universities may have a smaller 

percentage of academic stafT actively doing research . 

The following tabulations represent a synthesis of the information contained in the 

appendices. In order to add a further dimension to this research, universities will be 

categorised according to their cullura l heritage, that is, whether they were historically 

English, Af"rikaans or Black universities. The time-series aspect of the analytical review will 

be incorporated wi thin the analysis and discussed in Chapter 8. 

6.1 Input measures. 

Table 6. 1. The classification of registered students by academic status in 1997 (per cent). 

UN IVERSITIES 
ENG LI SH AFRIKAA NS BLACK 

% UCT UPE RH U OFS PCH PTA RAU STL DWV ZLD 

UGRAD' 692 874 793 730 70.6 73. 1 794 685 83 .8 91 I 
TOTAL 

. . . .. .. .. 
PGRAD 131 69 lOA 12.6 114 9.4 101 12.8 89 70 
LOWER.l 

PGRAD 17.7 57 10.3 14.4 \8 .0 17.5 105 18.7 7.3 1 9 
HIGHER4 

~ .. - .... -- .... - ... - ...... ... .... - . ... - .. .... .. . - ..... .. - .. - .. ... _ ... . .. ... ... . .... 
rGRAD 30.8 12.6 20.7 27.0 29.4 26 .9 20 .6 31.5 16.2 8.9 
TOTAL' 

Note: I UPE has a multi-lingual language policy. 1 Undergraduate. 3 I>ost-graduate degree (bachelor, 
honours), diploma or certificate. 4 Post-graduate maSler's and doclOral degree. 3 Post-graduate tOlal. 
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The classification of registered un ivers ity students, according to whether they are at 

undergraduate or post-graduate level, is shown in Table 6. 1. Some uni versi ties may be 

regarded as strongly post-graduate orientated (UCT, OFS, PCH, PTA, STL) and others 

predominantly undergraduate orientated (UPE, DWV, ZLD)! . W ith in the former 

universities, the total student population consists of an average of 70.9 per cent 

undergraduate students, 1 1.8 per cent lower post-graduate students and 17.3 per cen t higher 

post-graduate students. The latter uni versi ties consist of an average of 87.4 per cent 

undergraduate students, 7.6 per cent lower post-graduate students and only 5.0 per cent 

higher post-graduate students. RH U and RAU assume a medial position, averaging around 

80 per cent undergraduate and 20 per cent post-graduate students. the latter split evenly 

between lower and higher post-graduate levels. Post-graduates in a ll but onc of the Engli sh 

and Afrikaans universities (UPE) comprise 20.0 per cent or more or the student population. 

This compares with an average of 12.6 per cent in the Black uni versities. The linkage with 

and possible effect of these orientat ions on relative efficiency measures wi ll be assessed 

later in the ana lysis (see Chapter 8). 

The admission of students to each university accordi ng to the percentage of those with a 

matriculation exemption and the distribution of the aggregate matriculation symbol alta ined 

(A ... UN), is shown in Table 6.2. This provides an indicat ion o f the entrance c riteria within 

these universities and the quality of student intake. On average, some 87.0 per cent of first-

time entering students in the English uni versity grouping had a matriculation exemption . 

Within the Afrikaans university bTfO uping, this is marginally lower at about 85.0 per cent, 

while within the Black university grouping Ihi s is considerably lower a l approxi mate ly 70.0 

per cent. 

! An alternative approach is to regard universities as either research or teaching oriented. but this would not be 
unequivocal as there are insufficient bases to arrive at this classitication, although the terms post-graduate 
and research are probably analogous 



Table 6.2. First-ti me entering undergraduate students with matriculation exemption, 
showing aggregate matriculation level by symboF, 1997 (per cent ). 

UN IVERSITIES 
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EI'\G Ll SII AFRIKAANS BLACK 
(to r--ucT UPE RH U OFS PCH PTA RAU STL DWV ZLD 

MATR1C 91.3 859 83 :; 842 630 98 I 82 S 9S 2 788 597 
EXEMPT 1 

............... -- ... 'p;t ... .. . . . . __ ._-
22 I 9 I 278 169 S 4 283 149 109 26 00 

B 30 I 26 I 270 195 165 329 257 230 07 03 

C 288 331 229 24.2 3 1 8 276 34 I 339 IS 2 24 

D 128 25 ,J 16.0 30.9 30.4 6.4 19.3 26. t 65.2 330 

E 04 37 43 77 148 02 60 S9 131 643 

UN' S 8 27 20 o 8 I I 46 00 02 3 2 00 

Note 1 Matricu lation exemption ~ Matriculation aggregate pa:o.s ~alt:gUly UI symbol • UN - Unknown 

The dist ribution (by percentage) of the aggregate matriculation symbols for each of these 

cultura lly grouped uni versi ties and indeed amongst all individua l universit ies, shows 

apprec iable variation. Those univers ities that di splay the highest selection criteria 

(predominantly A-C symbols, which account for approx imately 80.0 per cent of student 

intake) include UCT. RHU and PTA. A moderately lower selection standard is seen in the 

universities of UPE, OFS, PCH, RAU and STL, where symbols B-D predominate. The 

entrance standard for DWV is agai n lower. mainly with symbols C-E. while for ZLD it is 

appreciably lower. principally with symbols D-E. The impact of student admission criteria 

on the measured re lative efficiencies of each univers ity will be examined in the analysis of 

results. 

The use of fu ll-time equivalent person power resources deployed within the univers ities. by 

major personnel category, is shovvn in Table 6. 3. This reveal s the extent to which personnel 

are utili sed in the mainstream activities ( instruction and research) oreach uni versity and the 

extent to which they are engaged in administrative, specia list support and service capacities. 
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Table 6.3. Utilisation of full-time equivalent person power resources (based on numbers) by 
major personnel category, 1997 (per cent). 

UNI VERSITI ES 
ENGLlS II AFRIKAANS BLACK 

% UCT UPE RH U OFS PClI I)TA RA U STL DWV ZLD 

INSTRI 330 366 3 1 5 312 31 7 360 340 358 25 I 295 
RESell ' 

EXECI 273 239 228 253 244 190 439 288 224 229 
ADMI Nl 

SPECL 44 68 3 0 81 55 50 2.5 32 13.9 23 
SUPI)T 'l 

TECHI 353 327 427 354 384 40.0 196 322 386 453 
SERv' 

OIe I Instruction/research academic professional 2 Executive/admini strative/managerial professional and 
admi nistrati ve no n-professional J Specialist support professional "Technical/service/trade employee 

Across the universities, an average of 32.4 per cent of personnel arc used fo r instruction and 

research, 26. I per cent in administration, 5.5 per cent in specialist support and 36.0 per cent 

in technical services/trades. The percentage of personnel used for instruction and research in 

most universities is remarkably consistent , showing a low dispersion about the average 

(standard deviation = 3.3 ), although in both Black universities this percentage fall s notably 

below the average. With the exception or PTA ( 19.0 per cent - low) and RAU (43 .9 per 

cent - very high), the lIse of personnel in administration reflects a reasonably even pattern. 

Thi s is not the case with the use of personnel e ither in specialist support (particularly high at 

OWV) or in technical/t rade services (very low at RAU). The spread between the main 

personnel categories will be analysed as to their possible effect on relative erficiencies. 

In Table 6.4 the personnel category of instruction/research professionals' personpower 

resource is presented in various ways to show how this resource is allocated by SAPSE 

programme and by course level. The proportion of professional teaching personnel and the 

effect of this on university efficiency will be examined. 
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Table 6.4. Instruction/research professionals' personpower resources (full-time equivalent) 
by programme and by student status, 1997 (per cent). 

UNIVERSITIES 
ENGLISH AFRIKAANS BLACK 

"0 UCT UPE RHU OFS PCII PTA RAU STL DWV ZLD 

INSTR 489 70 I 71 0 60.7 59.0 525 683 536 662 72.5 

RESCI-(l: 377 203 215 25 .2 26 .0 24 I 21 0 387 17.6 187 

ADMIN 13,4 96 75 14 I 150 234 107 77 16.2 88 
ISUPTl 

UGRA04 757 800 760 75.4 624 686 422 809 75 .1 78.8 

PGRAD~ 179 117 179 170 227 238 335 13 7 194 174 

PGRES6 64 83 61 7.6 14 9 76 243 54 5.5 3 8 

Note I lnstnlClion - proressionalleaching and allied activities 2 proressional activities 10 produce research 
_l Ancillary suppon and academic administration "Undergraduate ' Post-graduate 
6!'ost-graduatc research 

An average of 62 .3 per cent of instructional/ research resource is used in formal teaching, 

although this varies considerably amongst the uni versi ties, with a range from 48.9 per cent 

(UCT) to 72.5 per cent (ZLO). Similarly. there is a significant variat ion in the use of this 

resource for research, where the average use is 25. 1 per ccnt. with a range between 17.6 per 

cent (DWV) and 38.7 per cent (STL). These variations can largely be atlributed to the 

undergraduate or post-graduate orientations of the universities alluded to earlier. The use of 

personnel for ancillary support and academic adm in istration averages 12.6 per cent, but 

again this varies across institutions and is notably higher at PTA (23.4 per cent) and lower at 

RJ-IU, STL and ZLD (belween 7.5 and 8.8 per cent). 

The utilisation of instruction/research resource in terms of student status shows that on 

average, 71 .5 per cent is used at undergraduate level (notably lower at RAU = 42.2 per 

cenl ), 19.5 per cenl at lower post-graduate level (lowest at UPE and highesl at RAU) and 

9.0 per cenl al higher post-graduate level (highest at PCH and RAU). 
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Table 6.5. Division of instruction/research professionals ' personpower resource by 
professional position attained, including the percentage holding a doctoral degree, 1997. 

UNIVERSITlES 
ENGLISH AFRIK AANS BLACK 

'. UCT UPE RH U OFS PCH PTA RAU STL DWV ZLD 

PROF 436 297 284 38 0 386 352 478 34 4 24.6 18 2 

LECT2 54 5 636 7 1 6 566 606 54 4 505 64 .8 74 7 815 

OTHER3 1.9 67 0.0 5 4 0 .8 104 1.7 0.8 07 03 

.. . . .. ' . . . ..... .. .. .. . . ... ........ 
PROF 769 786 86 2 804 929 84 8 903 86. 1 902 92.5 
DDEG~ 

LECT 428 373 32 4 303 329 195 '?? >- - 400 27 4 10 I 
DDEG~ 

TOTAL 570 47 5 47 7 48.8 55 7 40.5 60.8 55.8 43 .1 25 .0 
DDEG6 

Note 1 Professor (including associate) 2 Lecturer (junio r to senior) 1 Other (below j unior lecturer) 
" Professor with docto ral degree. 3 Lecturer with doctoral degree 6 All staff with doctoral degrees. 

The divi sion of instructional and research personpower resource by professional position 

attained. including the analysis of those personnel holding a doctoral degree, is shown in 

table 6.5. Viewed from the perspective of the professional positions achieved by thi s 

resource group, an average of 33 .9 per cent (standard deviation = 8.4) are employed at the 

level of professor (including associate), wh ile 63 .3 per cent (standard deviation = 9.5) 

occupy the various positions at lecturer level Uunior to senior)~ those in positions below 

junior lecturer (notably few incumbents) average 2.8 percent. The Afrikaans university 

group shows an above average presence of personnel at professorial level (38.8 per cent) 

while the Black university group has a well below average figure (21.4 per cent). 

An analysis of the highest most relevant qualification obtained amongst all instructional and 

research staff across the universities shows that on average 48.2 per ccnt hold a doctoral 

degree (standard deviation = 9.9) in a range from 25.0 per cent at ZLD to 60.8 per cent at 

RAU. In terms of the culturally grouped universities. the average is 34. 1 per cent within the 

Black universities, 50 .7 per cent in the English universities and 52.3 per cent in the 
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Afrikaans group. In four of the post-graduate-oricnted institutions (UCT, OFS, PC H and 

STL), the averages a rc moderately above the general average of 48.2 per ccnt. 

At the level of professor, those holding a doctoral degree amongst a ll of the institutions 

average 85 .9 per cent (standard deviation = 5.4), with a low at UCT (76.9 per cent) and a 

high at PCH (92.9 per cent). The fi gure in the English universities is below average at 80.6 

per ccnt, is marginally above average at 86.9 per ccnt in the Afrikaans universities a nd well 

above average at 9 1.4 per cent in the Black group. The significance orthe qualification base 

is that it does provide an indicator of the quality of a group of professional teaching a nd 

research staff. This indicator will be related to the levels of research output and the 

graduation rates within institutions. 

Table 6.6. Annua l expenditure on personne l compensation as a percentage of10tal annual 
recurrent expenditures and by major personnel category, 1997. 

UN IVERS IT IES 
ENG LI SH AFR1KAANS BLACK 

% UCT UPE RH U OFS ?CH PTA RAU STL DW V Z LD 

PEREXP 58.6 63 .7 635 719 568 656 604 641 702 71 5 

OTHEXp2 41.4 363 365 28 I 432 344 39.6 35.9 29 .8 28 .5 

.. ... ... . ... ... ........ ... .. ...... ... .. . . .. .. . ... .. .. . .. .... .......... ......... ...... 
INST RI 489 518 536 481 544 55 .3 48.6 45 .0 
RESCH3 

EXECI 222 21.6 20.7 24.0 20.2 20.9 36.6 21. 7 
ADMIN4 

SPEC 5.6 9 .2 45 7.9 8.9 6.3 3.5 3 .2 
SUpp5 

TECHI 23 .3 17.4 21.2 20.0 16.5 17.5 11.3 30. 1 
SERv" 

Note : ! Personnel compensation (all staft'categories). 2 Other categories of expenditure. 
~ Instructionlresearch proressional. 4 ExeculivelmanageriaVadmi nislrative professional . 
S Specialist support proressional (academic, student and institutional). 
6Tcchnical/servi ce - non-professional (technical , administrative, trades and services). 

33 .8 453 

27 .0 22. 1 

9 .3 3 6 

29.9 29 .0 

The extent to which annual total recurrent expenditure in universi ties consists of personnel 

compensation a nd the manner in which this expenditure is allocated to the principal 
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categories of personnel expense are shown in Table 6.6 (cross-refer to Table 6.3 for a 

comparison). The overall importance of personnel compensation as a component of 

recurrent expenditure (an average of 65.0 per cent) is clear. This cost centre expense can be 

regarded as being a fixed expense in the short to medium term and consequently has 

important implications for university cost structures l
. A high fixed cost structure implies a 

degree of inncxibility and a reliance on high volume throughput to maintain an acceptable 

level of unit cost, which in this instance may be referred to as the cost per student. A cost 

structure of this nature suggests limited ability, at least in the short term, to adequately 

respond to a decline in student numbers in anyone year, thereby placing an institution under 

unwelcome financial pressure. The level of personnel compe nsation varies moderately 

withi n the universities (standard deviation = 5.0), being marginally below average in the 

English university group and well above average in the Black university group. 

Within the category of personnel compensation expenditure, the instruction/research cost 

component is the most significant, accounting for an average of 48.5 per cent of this 

expenditure, which, with the exception of DWV, is reasonably consistent amongst most 

universities (standard deviation = 6.0). The balance of expenditure is attTibutable to 

executive management and administration (average of 23.7 per cent and a standard 

deviation = 4.7), technical support and services (average of 2 1.6 per cent and a standard 

deviation = 6. 1) and professional special ist support (average of 6.2 per cent). The effect of 

the varying levels of personnel compensation and the sub-di vision of this expenditure by 

cost centre will be viewed against relative efficiency measures. 

1 Defined as the relationship of fixed cost to total cost of an operating unit (see The Chartered Institute of 
Management Accountants. 1991). A university il' generally characterised by :1 high fixed overhead cost 
and a low variable cos\. 
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Table 6. 7. Graduate/stalT and student/staff rat ios, 1997. 

UNIVERSITI ES 
NUMBERS ENGLI SH AFRIKAANS BLACK 

UeT UPE RHU OFS PCH PTA RAU STL D WV ZLD 

GRAD! 49 5. I 3.9 40 5.3 4 .2 16.8 5.3 5.2 2.5 
STAFF ' 

STUD! 213 32. [ 16.2 19.5 23.4 188 73 I 22. 1 23 .7 25.9 
ST A FF2 

ST UD/ 25 . I 39.3 17.7 28.3 33.9 352 72.4 316 32.7 37 I 
FTES3 

_ .. --- -_ .. - .. -.-, -, -_. __ .. -_ .. _ .............. ........................... _ ......... _- ...... __ . __ . __ .... ----_ ... - ...... __ .. ,- ... 
UGRAD! 23 .0 42.9 184 27.4 384 37.5 136.3 26.8 36.S 42.9 
FT ES4 

PG RA DI 319 249 \5 .2 31 I 26.5 30.1 257 52.0 2 1.3 155 
FTES3 

Note: I Graduates per staff member. 2 Students per statf member 'Students per fun-time equivalent staff. 
4 Undergraduate students per fu ll-time equivalelll staff' ~ Post-graduate st udents per full-time 

equ ivalent staff 

The ability to measure how much personpower resource is availabl e for assignment to 

various institutional programmes is important in the management of resources. An 

approximation can be obtained by a headcount of indi viduals in the various personpower 

categories. However, it is rather the amount of labour input available over a given period 

that determines the amount of resource that is in fact available. Thi s may be ascertained by 

using the full-tim e equivalence of part-time and fractionall y appointed personne l. Ratios 

have therefore been ca lculated for students per FTE staff member. Excluding RAU , which 

has an exceptionally high set of ratios, the average student - staff ratio is 22.6 (standard 

dev iation ~ 4.3) within a range from 16.2 (RH U) to 32. 1 (U PE), while the average student -

FTE staff ratio is 3 1.2 (standard deviation = 6.3) within a range from 17.7 (RHU) to 39 .3 

(U PE). Thi s latter ratio is a bette r indicator of the effic ient use of personne l. Comparing 

these two sets of ratios using a ranking approach, it is noted that UCT, STL and DWV show 

an improved position while PTA reveals a marked decline (no change in respect of the other 

un iversities). 
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The average graduate - staff ratio is 4.5 (standard deviation = 0.9) wi thin a range from 2.5 

(ZLO) to 5.3 (PCH, STL) - excluding RAU. By linking the student - staff and graduale -

staff ratios, the rate at which students are transformed to grad uates can be measured, the 

outcome of which provides a measure of effi ciencyl , This ratc of student transfonnation 

ranges from 4.2 to 4.9 students to a graduate in all universities, wi th the exception of 

UPE(6.3) and ZLO( IOA). These ratios will be used 10 provide an indication of the efficient 

use of person power resources, bearing in mind that there is an underlying quality dimension 

to them. T he well-documented ratios of students/graduates per staff member are shown In 

Table 6.7 (see page 122). 

Table 6.8 Annual classroom contact hours spent in rormal inst ruction by course level, 1997. 

UNIVERSITIES 
HOURS ENGLISH AFR TKAANS BLACK 

UCT UPE RHU OFS PCH PTA RAU STL DWV ZLD 
101 108 112 107 109 110 III 114 102 117 

HRSI 384 492 413 381 · 358 231 · . 402 
UGRA02 

HRSI 127 130 101 86 · 84 167 · . 70 
PGRAO) 

.... .. .. - . .. . . .... . .. . ...... . ... -.-- . -_. -~._ . .. . ... ................. _ .... 
HRSI 304 447 348 301 · 285 218 · . 373 
STU04 

Note. I Data appear to be unreliable, as the computed values do nOl logically fit in with this set o f measures. 
2 Hours per undergraduate. J Hours per post-graduate. 4 Hours per student (across alllevcls) . 

The use of instructional staff resource may be assessed by measuring formal student contact 

with teaching staff, expressed in terms of annual expended statT hours per student. Students 

in seven uni versities (excl uding PCH, STL, DWV) experienced an average of 325 hours of 

contact with instructional stall over the year (median = 304 hours). Although there is a wide 

variation (standard deviation = 67 hours) in the figures reported in Table 6.8, which in part 

I A studentistaifrat io of say 20, equates a graduate!staffratio of say 4 5 after accounting for such factors as· 
firstisecond year students who cannot graduate, higher post-graduate st udents taking longer to complete their 
dt:gree, non-completion or courses and fa ilure at linal·year level. 
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may be attributed to the difficulties in accurately recording and processing this data I , there 

is some pattern indicating the distribution of instructional time between undergraduate and 

post-graduate levels. Undergraduate contact time averaged 380 hours while post-graduate 

contact time averaged 109 hours per annum. The ratio of undergraduate to post-graduate 

contact lime amongst most universities (excluding ZLD) va ries by a factor of 3 to 4.4 times. 

Values for UPE and RAU indicate that these are oull iers, although over the previous three 

years, a simi lar set of va lues have consistently been reported for these two institutions. 

The levels of annual recurrent expenditure and capital employed per student are shown in 

Table 6.9. These two process measures, which are primary financial measures, can be used 

as indicators of the effic iency of financ ia l resource use. A broad breakdown of total 

expenditure per student by SAPSE programme (cost centre) is shmV11 in the tabl e. The 

varying level of recurrent expenditure per student suggests that cost structures diner 

amongst un iversities (fixed overhead COSIS2 are estimated to vary between 59.0 per cent at 

PCH and 74.0 per cent at OFS). The average level of fixed costs in both the English and 

Afrikaans uni versity groups is 66.0 per cent, but averages 72.0 per cent in the Black 

universities. Issues of histonc background, institutional objectives and policy, quality in 

education, the humanities/science emphasi s and location and age of an institution are 

possibly some of the factors that may account for some of these overall differences in the 

cost structures. 

Research expenditure, which is a component of recurrent expenditure, is shown per full-

time equivalent staff member. This measure, which averages R230 000, displays a high 

degree of consistency across the uni versity b'TOupings (standard deviation = 22.0). 

I The variation will to a greater extent be affected by university subject mix and class size. 
Undergraduat e student numbers will be larger at first year level, diminishing as student s progress to fi nal 
year stage and will be larger in those subjects categorised as non-science. At post-graduate level. class size 
will inevitably be small due 10 selection criteria and st udent demand fo r study at this level. 

1 Fixed overhead cost (estimated from SA PSE cost data) includes: compensation and allied expenditure ror all 
cat egories of personnel and rental expendiLure on buildings, land improvement and equipment. 
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Table 6.9. Annual recurrent expenditure per student, capital employed per student I and 
research expenditure per rull-time equivalent stalT member, 1997 (Rand OOO's). 

L--- UNIVERSITIES 

I RAND E;o.!G LlSII AFRIK AA S BLACK 
I (000',) un UPE RH U OFS PCH PTA RA U STL DWV Z LD 

INSTRU/ 67 47 72 6.4 71 ; ; 24 62 5.0 47 
STU02 

RESEARI 77 1 7 34 35 3 I J 3 I I 46 18 14 
STU0 1 

ACDSUPI 82 3 1 4.0 8.5 3.5 5.6 2.2 5.8 7. 1 2.3 
STUD4 

STUSERI 07 10 0.8 07 07 05 04 0.7 0.6 05 
STUD~ 

BURSN 30 I I I 3 14 I I I ; 06 12 39 01 
STU06 

IN SUPI 54 33 49 55 44 32 1 8 57 70 50 
STUD7 

OP$MNI 
I I 30 I 3 9 20 28 I 19 24 22 I 4 27 2 .7 

I STUD' I 
OTIIS ERJ 45 17 ; I I 3 I 64 3; 06 38 16 2 1 
STUD9 

j . ... . .. 
TOTEXPI 40 I 186 295 3 1 0 287 253 10 5 307 297 19 I 
STUD IO 

CA PEM IJj 83 0 427 566 537 293 58 I 339 598 35 .3 2 1 4 
STUD 11 

RE$EXP! 2508 2245 1992 2449 24 1 9 2567 2584 201 1 2196 207.2 
FTESTF I2 

Note I Capit al employed is defined as the runds used by an elllilY ror it s operalions, including tangible fixed 
assets, long-tenn investments and net worki ng capital 

2 Instruction expendi ture/student . J Research expenditure/student .. Academic suppon expend/student 
~ Student services expenditure/student " Bursary expenditure/student 
' Institutional suppon expenditure/student 11 Operations and maintenance expenditure/st udent 
9 Other service expenditure/student. 10 Total expenditure/student 11 Capital employed Istudent 
12 Research expenditureIFTE staff 

Investment in fi xed assets by major investme nt programme, including the matn sub-

divisions of educational and general fixed asset investment (a primary and prominent area 

of investment) is shown in Table 6. 10. The term lixcd asset is defined to include all long-

lived propeny, both immovable and movable. that is owned by the insti tution or is in its 

I 
I 
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custody by loan, hire or other specific agreement. The major classification categories of 

fixed assets are: 

• Immovahle asse ts: land, buildi ngs and land improvements other than buildings. 

• Movable assets: equipment, library coll ections, museums and art collections. 

• Construction in progress (which may include immovable and movable assets) . 

Tablc 6. 10. Investment in fixed assets by major investment programme, 1997 (per cent ). 

UNIVERS ITIES 
ENG LI SH 

-,-
AFRIKAANS BLACK 

% UCT UPE RItU OFS PCH PTA RAU STL owv 

EDUCI 618 80.5 67.0 77.4 72 .0 782 865 66.7 78 .S 
GEN 1 

AUX 72 47 171 46 16.8 74 13 5 125 101 
ENT2 

OTHER 31.0 14.8 159 IS 0 11 2 144 - 19 S 11 I 
INVl 

.. .. ...... - . .. .. . .. . . ...... - - .... 
EDUC 35.S 48 .0 33.7 30.4 46.2 31.9 40.2 55.7 71.S 
us' 

EDUC 40.2 196 375 41 1 24.3 43 5 30.9 27.4 166 
EQU IP~ 

LIBRv" 24.0 17 5 25 .9 21.6 27.6 16.8 20.2 16.4 I 1.6 

EDUC - 14.9 2.9 6.9 1.9 7.8 8.7 0.5 -
OTHER1 

Note· I Educational and general 2 Auxiliary enterprises. ) Other investments. 
4 Educational investments in landlbllildings 5 Educational equipment 6 Library collections. 
7 Other educationru investment. 

ZLD 

69.9 

245 

56 

.. 
53. 1 

20.3 

26.5 

0 .1 

Although the amount ( in financ ia l terms) of fixed asset investment in each university is not 

considered he re, the pattern (in percentage terms) of investment in fixed assets by 

programme in each uni versi ty can be observed. As fixed asset investment represents the 

largest financia l input in the uni versi ty process, it is important that institutions a llocate their 

limited resources in an effic ient manner and that they maximi se the use of investment 

capital. 
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On average 73 .9 per cent of insti tutional investment capita l is allocated to the programme of 

educat ional and general fixed asset investment , varying from a low of 61 .8 per cent at UCT 

to a high of 86.5 per cent at RAU. There is no obvious explanation for the varying levels 

(standard deviation = 7.2) of th is investment category, although in the newer universities 

(U PE, RAU and DWV) this figure is above the average. Auxi liary enterprises absorb an 

average of 11 .8 per cent of investment capital, but a wide variation is seen amongst the 

uni versities (standard deviation = 6.0). The higher levels of aux il iary investment in RI-IU. 

PCH, STL and ZLD can be att ributed to the student residential complexes incorporated o n 

these campuses. The balance of investment capital is al located to the categories of hospi tal s, 

independent operations and unallocated expenditure (under other) and averages 14.3 pe r 

cent (standard devia tion = 8.0). UCT's high figure of 31 .0 per cent can be attributed to its 

investment in independent operations. 

The malO sub-divisions of educationa l and genera l fixed asset investment include: 

educational immovable property (average of 44 .7 per cent~ standard deviation of 12.4), 

educationa l equipment (average of 30. 1 per cent and standard deviation of 9.4) and library 

collections (average of 20.8 per cenl and standard deviation of 5.0). The fact that the 

standard deviat ions are high for each of these divisions confirms the irregular patlems of 

investment secn across all un ivers ities. RAU's educational investments conform 

exceptiona lly closely to the average investment patlem. The proportionately higher levels of 

investment in educational eq uipment observed at UCT. OFS and PTA can be associated 

wi th their high percentage of science degree credit output (> 38.0 per cent - refer to 

appendi x Tahle 8.7). S ignificantly low levels of investment in educational equipment are 

noted at UPE, DWV and ZLD (the last two, along with RAU. having a low proportion of 

science students). At DWV there is an exceptiona lly high (71.8 per cent) a llocation of 
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capital to immovable property investment, with a conversely low allocation to educational 

equipment and library collect ions investment. In this regard. DWV is an oul lier. 

6.2 Output measures. 

Table 6. 11 . Graduates by academic status and by the percentage of forrnal degree credits in 
natural sciencefhuman it ics, 1997 (per cent). 

UNIVERSIT IES 
ENGLISH AFRIKAANS 

% VCT UPE RHU OFS PC" PTA RA U STL 

UGRAD 56,9 68.8 59.8 53 .7 58.8 65.6 70.4 54.4 
TOTAL 

. . 
PGRAD 28 7 25 I 32 7 31 4 297 3 1 2 199 298 
LOWER l 

PGRAD 144 6 .1 75 14.9 1!.5 13 .2 9.7 15.8 
HI GHER 1 

PGRAD 43 I 3 1 2 402 463 41 2 344 296 456 
TOTAL4 

NATURAL 388 29 7 256 44 8 3 19 45 I 16 9 404 
SCIENCE 

.... _-_ ... _ .. ... .. . . .. . . .... ... 
HUMAN 61.2 70 .3 74.4 55.2 68. 1 54.9 83 I 59.6 
SCIENCE 

Note: I Undergraduate. 2 l}osl.graduale degree (bachelor, honours), diploma or certificale. 
3 Post-graduate master' s and doctoral degree 4 Post-graduate tOlal 

BLACK 
DWV ZLD 

70.1 85.6 

.. .-_ . 
22.7 13 2 

7.2 1.2 

299 144 

200 79 

.. ... . . . 
80.0 92. 1 

In Table 6.11 , the percentage of graduates per academic category (unde rgraduate and post-

graduate) is shown for each university. This demonstrates the pattern of graduate emergence 

and progression wi th in a university. In a ll of the undergraduate orientated universities 

(UPE, DWY, and ZLD), the proportion of undergraduate deb'Tees is above the average of 

64.4 per cent and in most of the post-graduate orientated unive rsities (UCT, OFS, PC H, and 

STL) the proportion of post-graduate degrees is well above the average of 35.6 per cent. A 

further perspective can be gained from the graduate divide between the natural sciences and 

the human sciences. Those universities that can be categorised with a strong lean ing 

towards natural science include UCT, OFS, PTA and STL (where the proportions of natural 
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science graduates is significantly above the average of 30. 1 per cent). Possible linkage of 

these orienlations with the efficient use of resources will be reviewed in the analysis. 

Cognisance will be given to the reality that in pure expenditure terms. a graduate from a 

university with a natural science leaning is far morc expensive to produce than a graduate 

from a human science-orientated university. Operating costs will inevitably be higher in 

those institutions with science, engineering and medical faculties, although a high operat ing 

cost st ructure does nOl necessarily mean inefriciency. 

Table 6. 12. Graduation rate per thousand registered students by level of degree, 1997. 

UN IVERSITIES 
GRADI ENGLISH AFR1KAANS BLACK 

1000 un UPE RH U OFS PCH PTA RAU STL DWV ZLO 

UGRAD 190 162 182 153 188 202 204 190 183 91 

PGRAD 505 579 764 516 590 510 454 562 559 181 
LOWER3 

PGRAD 188 172 174 213 \43 171 213 203 216 65 
HIGHEK' 

. .... . -- ... .... .. .. ... - ... . -_.- ... ... . ..- .... .......... . .. -... 
TOTAL 231 198 241 207 225 226 230 240 219 96 
DEGREE 

Note" I This figure has been adjusted for the 48.8 per cent increase in undergraduate student numbers of which 
1462 are distance-learning students representing the firs1 imake of this ca1egory at UPE. 

2 Undergraduate. J Post-graduate degree (bachelor. honours). diploma or certificate. 
4 Post-graduate master's and doctoral degree. 

The rate at which students are transformed into graduates at various academic levels is 

shown in Table 6.12. For total degree outcome the average is 21 1 graduates per thousand 

students (standard deviation = 40). This measure appears relatively consistent in most 

universities with the exception of ZLD, which is an outlier with a far lower conversion rate. 

This can be linked to the relatively low percentage of first-t ime entering undergraduate 

students wi th a matriculation exemption, exacerbated by the low matriculation cohort 

symbol (see Table 6.2). When ZLD is excluded from the statistical computations, the 

average graduation rate moves up to 224 (standard deviation = 13). Given the all university 
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average of 522 graduates per thousand at lower post-graduate level , RH U reveals an 

exceptionally high conversion rate of 764 at this level. This may be due to a stringent higher 

degree selection process, given the evidence of a high undergraduate selection criterion a1 

this uni versity (see Table 6.2). The average graduation rate at higher post-graduate level is 

176 per thousand students. Ignoring issues of quality, this measure is a basic indicator of 

erticiency . However, the issue of graduate equivalence amongst universities cannot be 

ignored. One way that graduate equivalence can be assessed is to measure the extent to 

which graduates are successful in external public examinations, for example those who sit 

for the public accountants ' qualifying examinations. 

Table 6.13. Percentage of sludt::nts exiling a university without completing a degree, 
diploma or certificate, 1997. 

UNIVERSITIES 
ENGLISH AFRIKAANS BLACK 

% UCT UPE RHU OFS peH PTA RAU STL DWV ZLD 

UGRAD 13 .2 19 173 145 151 12.9 23 .7 I 1.6 79 354 
EXITS2 

PGRAO 42 .5 0 .6 4.6 19.8 22 .3 17. 1 26.4 18.0 236 566 
EXITSJ 

. __ ... ,-- -- - .---- ---.- --.. ---- -
TOTAL 22.3 1.7 14.7 16.0 17.2 14.0 24.3 13.6 10.5 37.3 
EXITS 

Note: 1 The basis of this comrastingly differem figure has been verified by the university The same outcome is 
noted in prior years 1994-96. 

2 Undergraduate sludent exits. "l l'ost-graduate studem exits. 

University non-completion rates calculated by the leaving cohort method (see section 3.4 .5) 

are reflected in Table 6.13 . An exceptionally high figure is reported for ZLD. moderately 

high figures for UeT and RAU, and a conspicuously low figure for Ul'E, while the 

remainder of the university group exhibits relatively si milar figures of between 10.5 and 

17.2 per cent. If one considers undergraduate and post-graduate levels separately, much the 

same result is evident, although the undergraduate exit rate at UCT is at an average level. 

Possible reasons for the differences in these non-completion rates will be analysed in terms 
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of student and university related factors, for example, student-staff ratios and admission 

criteria. Non-complet ion rates wi ll be analysed for its implications for each university ' s 

relative effi ciency rating. 

Table 6. 14. Capital employed per graduate, total annua l recurrent expenditure per graduate 
and expenditure per graduate by SAPSE probrrammes, 1997. 

UN IVERS ITI ES 
RAND ENG LISH AFR1KAANS BLACK 
OOO ' S UCT UPE RH U OFS PC H PTA RA U STL DWV Z LD 

CAPEMP 359,9 266.9 2345 259,5 130.0 257.3 147.2 248 .9 161.1 222.2 
/GRAOI 

. . . .. 
EX PEND 173 7 11 6.5 122 .3 149.6 [272 11 2 .3 45.4 127 .8 13 5.6 197 5 
/GRA02 

-A."C:'A"C>EM1' .. .. .. . ... . .. .. .. .... .. 
658 620 56.2 66.1 539 64 .S 64 1 60.2 620 47 .2 

% 

INSTSUP,I 13 5 179 167 17.8 155 124 16.7 18 5 23 .7 26 1 
% 

OPSMAIN s 20.7 201 271 16. 1 306 22.8 19.2 21.3 14.3 267 
% 

Note' I Capital employed/graduate. 2 Recurrent expenditure/graduate. J Academic expenditure (per cent). 
4 Institutional suppon expenditure (per cent). ~ Operations and maintenance expenditure (per cent) . 

The levels of annual recurrent expenditure and capital employed per graduate are shown in 

Table 6.14, and should be cross-referred to figures shown in Table 6.9 (on a by student 

basis) for comparative purposes. Annual recurrent expenditure per graduate for all 

universities averaged R 130 800 but varied broadly (standard deviation = R38 200) in a 

range From R45 400 at RAU to R 197 500 at ZLD. If onc excludes the fi gure for RAU (an 

outlier here), then the average increases to RI40 300 (standard deviation ~ R26 900). If 

these expenditures are related to a grouping of uni vers ities, either by si milar admission 

profiles or by natural science/humanities profiles, there is no obvious relationship. In the 

case of the four universi ties (UCT, RHU. OFS and PTA) wi th the higher matriculation 

cohort , UCT and OFS have a higher than average expense per graduate. whereas RHU and 

PTA <:ire well below average. Similarly, 111 a grouping of uni versities, which have a strong 
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leaning towards natural science (UCT, OFS, PTA and STL), a divi sion is again evident 

where UCT and OFS expense per graduate is above the average while PTA and STL 

expenditure is below average. 

The aggregate expend iture per graduate is lowest in the Afrikaans uni vers ity groupIng 

(R 129 200 excluding RAU), is s lightly higher in thc English universities (R 137 500) and is 

highest in the Black university grouping (RI66 500 ~ attributable to ZLD). These diffe ring 

levels of expenditure are negatively related to the ag!:,rrcgate graduation rate. 

The broad allocation of recurrent expenditure per graduate into three mam collecti ve 

SAPSE programmes is indicated in the table. An average of 60.2 per cent of total annual 

recurrent expenditure can be attributed to the collect ive programme categories of academic 

expenditure (standard deviation = 5.8), which suggests a re lative ly consistent level o f this 

expendi ture within the universities, 

While expenditure per student is a useful measure, expenditure per graduate reflects the 

transformation of students to graduates and is thus a more direct measure of effic iency. In 

comparing these two measures, the expenditure per graduate measure shows a hi gher 

ranking for RHU, PTA and STL. Conversely, the efficiency ranking for ZLD is much 

lower, revealing the low student to graduate transfonnation rate in this university (refer to 

Table 6. 12). 

As may be expected, capital employed per graduate vanes considerably amongst the 

universities in a range from R 130 000 at PCH to R359 900 at UCT, with an average of 

R228 800 (standard deviation = R64 700). The uni versities with an above average level of 

capital employed are those that are post-graduate orientated (without exception) as well as 

those that are inclined towards the natural sciences. This measure tends to be highe r in the 

Engli sh university group (average ~ R287 100). 



Table 6. 15. Research expenditure incurred per unit of research output (Rand aaa ' s) and 
units of research produced per academ ic FTE research staff, 1997. 

UNIVE RSITI ES 
ENGLISH AF RIK AANS BLACK 
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UCT UPE RH U OFS PC'H PTA RAU STL DWV ZLD 

RES EX P 
(UNIT 
(RAND lQO 7 1190 022 1306 217 Q 112 <) 720 I S5Q 13&.9 1&4 g 
OOOS)1 

RESUNITI 
FTE STAF 1.3 1.9 22 1.8 I I 2.3 3.6 1.3 1.6 1.1 
(UN ITS)' 

NOle: 1 Research expenditu re per uni t of research OUlput. 2 Research units per FTE research staff member 

The efficiency by which financial and human resources are utilised 10 produce research 

output, is set out in Table 6.15. An average of R 142 500 is incurred producing one unit of 

research output, although this amount varies considerably between universities (standard 

deviation = R43 400). It is well below average in four universi ties (UPE, RHU, PTA and 

RA U) and well above average in another three universi ties (UCT, PCH and ZLD). The 

average cost of producing a unit of research in the post-graduate oriented universities (UCT, 

OFS, PCH, PTA and STL), is R 163 400 - an a!nounl well above Ihe general average. This 

group includes the four universities with a natural science leaning. Levels of expenditure 

vary within, as well as between groupings of universities. If one examines research output 

per full-time equivalent staff member, the average across the universities is 1.8 units per 

stafT member, (standard deviat ion = 0.7). Whether one considers research output 

performance in tenns of expenditure or human resource, much the same picture emerges. 
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6.3 Efficiency measures. 

In the two preceding sections of this chapter, va rious efficiency measures feature in those 

tables where it was felt appropriate to include them. This was done to facilitate an integrated 

approach to evaluat ing the inputs and outputs embodied in thi s research. These effici ency 

measures, which stem from the two research methodologies, are summarised in Table 6.16 

overleaf. 

The results of analyt ical review are analysed in Chapter Eight. In Chapter Seven, the 

effi ciency measures arising from the three DEA model s are analysed; the 'preferred mode l" 

is further analysed in te rms of various DEA techn icalities; universi ty efTiciencies are 

examined over time and the effect of an institution ' s financial structure on relative 

effici ency is assessed. 



Table 0,16, Summary of efficiency measure~, 1997, 

UNIV GRAD/STAFF! GRADSI1000 EXPEND/GRADT CAP EMP/GRADl RE SEXPIRES RESUNIT !FTE EFFICIENCY 

STUD2 UNIT
5 STAFF

6 DEA6
7 

1997 NO'S RANK NO'S RANK RAND RANK RAND RANK RAND RANK UNITS RANK PER RANK 

ODD's OOO's OOO's CENT 

VCT 4,9 6 2Jl ) 1717 9 ))9,9 10 190.7 9 1J 7 79 1 

DWV ).2 4 219 1 B).6 1 161.1 ) 1)~ . 9 ) 1.6 6 100 4 

OFS 4.0 ~ 201 ~ 149.6 ~ 2)9,) ~ IJ9.6 6 1.~ ) 19 ~ 

UPE ).1 ) 198 9 116j ) 266,9 9 119.0 4 1.9 4 1) 9 

PCH )J 2 22) 6 12/.2 ) 1)0.0 I 217.9 10 1.1 10 100 ) 
I 

PTA 4.2 7 226 ) 112J 2 2)IJ 1 112.9 ) 2J 2 9) ) 

RAU 16.8 1 2)0 4 4).4 1 147.2 2 72.9 1 l6 I 100 1 

RHU 19 9 241 1 122J 4 2)4j ) 92.2 2 2.2 j 100 2 

STL )J ) 240 2 12/ . ~ 6 24~ . 9 6 1)).9 7 1J ~ ~8 6 

ZLD 2.5 10 96 10 197j 10 222.2 4 184 . ~ 8 1.1 9 14 10 

AYE: ).7 208 DO.8 228.8 142j 1.~ ~9 

MED: ).0 226 127j 241 .7 139,2 1.1 

Note: I Graduates per staff member. 

2 Graduation (total graduates) rate per 1000 registered students. 
3 Total annual recurrent expenditure per graduate. 

4 Capital employed per graduate. 
) Research expenditure per unit of research output (Rand OOO's per unit). 

6 Research units per full·time equivalent staff member. 
7 Relative efficiency measures for model DEA6. 
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CI-IAI)TER SEVEN 

THE ANALYSIS OF DEA RESEARCH RESULTS 

7.0 Introduction. 

The results or this research renect the performances or len universities from a HE sector 

consisting of twenty-one universit ies. These uni versities are characterised by a set of 

dimensions that provide certain institutional uniqueness, despite the fact that fundame ntally 

all universities have common missions and objectives. A selection of various dimensions is 

shown in Table 7.1 for each uni versity and although other dimensions could have been 

included, these collectively provide an environmental selling in which the results may be 

considered and relative cfficicncics assessed. 

According to the various proponents or contingency theory (amongst others, El11ll1anuel et 

£11, 1990 ~ Otley, 1988), organi sations are influenced by their environment and their history 

and by such ractors as size, the stability orlhe environment. the personalities invol ved at all 

levels of operation, ownership and leadership of the entity and competitiveness of the 

market. It is inappropriate to assume that all insti tutions in the same environment respond in 

the same way: institutions develop dispara te structures and control systems and people 

make different judgements and decisions. Thus there can be small but c ritical differences 

between institutions, which make some broadly more successful and relatively more 

e fficient than others. 

The universities included l in this research account for 52. 7 per cent of the nation's tOlal 

student populatioll . At undergraduate level this is marginally less at 50.2 per cent. while at 

I Students registered at the University of South Africa are excluded on the basis that they are distance learners, 
givi ng rise to a different nature of student body and llIodu s operandi in that institution. 



Table 7.1. Various dimensions of the universities included in the research -1997. 

University Age (years) 1 Location Cultural Faculties Fixed asset Professional Total Share of total Students in 
(numbers) 2 background investment lecturing students SIA. student institutional 

staff 3 (numbers) numbers 4 residence 5 

UCT 12~ Cape Town English 6 _. all cour~es R671 ill 711 1~422 6,22 % 26,9% 

DWV J7 Durban Black 9 -all courses R297 ill 412 9~2~ 197% 17J% 

OFS 94 Bloemfontein Afrikaans ) -ex eng Rj49 m ~08 104)9 4,19% 22,0% 

UPE )j Port Elizabeth English 6 - ex eng R1I4 m 220 1~6~ lO~ % 16,1 % 

PCD 19 Potchefstroom Afrikaans ~ -ex mea R2~lm 468 11062 4,46% )0,) % 

PTA 92 Pretoria Afrikaans 10 - all courses R199 m 12J8 26004 10.49 % 20.1% 

RAU JO Witwatersrand Afr~aans 6 - ex mea R244m 296 2200~ ~ , ~~ % 10.4 % 

RHU 94 Grahaillstown English 6 - ex enwmed RI79m J06 494~ 2,00% 4J.2 % 

STL 117 Stellenbosch Afrikaans 12 - all courses R~80 ill 704 1~70~ 6J4% )6,0% 

ZLD )1 U1undi Black 6 - ex enwmed RD9m 291 7~)~ J.O~ % )12% 

Notes: I This is an appro~mation of age based on the year that the institution was recognised as a university college, The developmental hlstOlY of the older universities 
goes back further in time thou~ - (UCT: founded in 1829 as the South African College; PCH: founded in 1 ~69 as a Theological ~eminary; PTA: founded in 
189) as the State gymnasium; STL: founded in 1 ~66 as the Stellenoosch gymnasium), Source: Standard Encyclopaedia of Southern Africa, 1971 Vol, ), ~·l 0, 

2 A greater number of faculties does not imply an availability of more cour~es, but rather indicates the chosen academic structure within a university (ex eng and 
ex med denote respectively the absence of an engineering or health science faculty), NB - these are appro~mations, 

3 Includes the academic positions of junior lecturer, lecturer, senior lecturer, associate professor and professor. 
4 Provides an indication of a university's share of total university sector registered students, excluding those students registered at the University of South Africa, 

This exclusion is based on the nature of that institution's student body, who are distance learners, 
~ Students residing in institutional (on-campus) residences, 
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post-graduate level it is notably higher at 62. 1 per cent. Institutions are geographically 

widely sprci:,d throughout the country and in tenns of their cultural heritage, five arc 

Afrikaans, two are Black and three an: English-oriented. They may be categorised as either 

' new' universities (OWV, UPE, RAU and ZLD), with ages ranging ('rom 30-37 years or 

' old " univen;ities (UCT, OFS, PCH, PTA, RIIU and STL), with ages in the range from 79-

125 years. Only four universities (UCT, DWY, PTA and STL) Oflt:T a comprehensive range 

of courses. Absent from the other universi ties are courses in engineering (OFS, UPE), in 

health sciences (PCI-I, RAU) or in both course groups (RIIU, ZLD). 

The \\cighted average share of total South African student numbers per university is 6.53 

per cent, with a low of2.0 per cent at RHU and a high of 10.49 per cent at PTA. Investment 

in fixed assets range from R 139 million (ZLO) to R799 million (PTA). All universities offer 

students institutional residential accommodation, but the proportion of students residing on 

campus varies considerably from 10.4 per cent (RAU) to 43.2 per cent (R HU). Universities 

located in small towns tend to have a larger proportion of students (> 30.0 per cent) residing 

in institutional accommodation and these include PCH, RHU. STL and ZLD. 

The analysis that follows draws on data that is currently the most recently available from 

the SAPSE database and covers a four-year period from 1994-97. As all data at university 

level is captured within the framework of the SAPSE information system, it is reasonable to 

assume that the un ivers ities compile data on a basis that is broadly comparable. However, 

the application of DEt\ mcthodolob'Y in this research has been limited by the fact that 

returns of data from some universities were either outstanding or incomplete (see section 

4.4). More specifically. as only ten universi ties could be included in the research sample, a 

limitation has necessarily been placed on the number of combined input and output 

variables used in the DEA models. The heuristic of Charnes et al ( 1989) again applies (sec 
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section 4.2.3), which recommends that the sum of inputs and outputs be equal to about onc

third of the total number of universities. 

It mllst also be stressed that DEA does not eval uate the quality of outputs and therefore it is 

possible that an institution ' s effecti veness may be negatively correlated with its re lative 

efficiency score. It is important to give recognition to this, although DEA does offer 

prospects for narrowing down the need to make qualitati ve assessments. In the case of ZLD, 

for example, which has been assessed to be only 74 percent efficient (in the consolidated 

model ) compared to the uni versities of PCH, RHU and RAU (its peer group - see Table 

5.4), it would appear appropriate to follow this through by linking that outcome with a 

qualitative assessment of ZLD's outputs and seei ng whether it warranted using 

proportionately more resources than those used in these other three efficient universi ties. 

DEA therefore seems to otTer scope for integrating quantitative and qualitative assessments 

of performance rather than perpetuating the divide between those who advocate nothing but 

a numbers approach and those who believe that numbers reveal very little about reality. 

With these comments and caveats in mind, it is now appropriate to set out an analysis of the 

results recorded from this research. DEA results will be di scussed in the same sequence that 

they appear in Chapter Five and by reference to the three model s developed to measure 

university efficiency. The individual academic and research model s will not be evaluated or 

discussed to the same extent as the consolidated model. This is because the consolidated 

model integrates the elements of both the academic and the research model s and it is thi s 

model that encapsulates the combined inputs and outputs, which best enables efficiency 

measurement. The consolidated mode l will there fore be analysed in terms of its 

development (selection of input and output variabl es) and in tenns of its technical 

parameters (peer units. target values, vi rtual inputs and outputs, output weight restrictions). 

Relative efficiencies over a four-year time period will then be examined for each university. 
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A discussion of the poss ible effect of a universi ty's financial structure on ils relative 

efficiency wi ll conclude the examination of the DEA resu lts. 

The wide-ranging results from the analytical review will then be analysed with particular 

reference to the ana lysis Grthe DEA results. These resu lts wi ll be used to confirm the DEA 

analysis or otherwise and to expand on the efficiency scores emanating from the DEA 

computat ions. Qualitative issues wi ll be considered where appropriate th roughout the 

analysis and specifically will incorporate data on the First Employment Experiences of 

Graduates (Molekc and Albertyn, 1999) and the results of the PAAB' s qualifying 

examination results for 1997. 

7.1 DEA: relative efficiency measurement of universities. 

It w ill be recalled (scc sect ion 4.2.5) that in order to identify those factors that are most 

significant in their innuence on un iversity performance, the stepwise approach was used for 

selecting variables. Where a causal relationship was perceived to exist between a variable 

and performance. that va riable became a candidate for inclusion in the DEA mode l. Some 

seventeen variables covering students. teaching and research personnel , recurrent an nual 

expenditure. capital employed (i ncl ud ing fixed asset investment) and research output were 

analysed to establish whether any causal inter-relationships existed amongst the variables. 

On this basis. thei r sui tabili ty for inclusion in the DEA models was determined (see sect ion 

5. I, 5.2 and 5.3 for the correlation coefficients of the variables selected). Establishing the 

presence of at least a modest relationship between an input and outpul variable is a 

fundamenta l requ irement of the DEA methodolob'Y and this was achieved by measuring 

correlat ion coefficients (positive or negative). At the same time, redundancies in the input 

and output variables were minimised, where possible, by el iminating high inter-correlations 
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(posi ti ve or negat ive) between the inputs and between the outputs. Tabl e F. l in the 

appendices shows the correlation coefficients calculated for the variables analysed. 

In developing these models, an attempt was made to differentiate technical efficiency 

according to two types of technical measures - one based on inputs defined in cost te rms 

(referred to as cost erficiency) and the other based on inputs that are defined in non

ti nancial terms (referred to as technical ellicicncy). Tomkins and Green (1988) make this 

distinction in their paper on DEA e ffi ciency eva luation . 

7.1.1 The DEA academic model. 

In this model, the degree credit va riable was selected to represent academic output. This 

was used because it showed a high correlation with the selected input variables (r > 0.9 in 

all cases), as we ll as the perception that it renected overall academic performance. T he 

alternative to this was a headcount of students who had fulfilled the requirements of a 

degree, diploma or certifi cate. 

DEAl A: 

The first in a series of seven phase mode ls (see section 5. 1), this model examines si mple 

cost effi ciency by linking degree credits produced with total instructional recurrent 

expenditure and compares this outcome with the basic e m c iency ratio of recurrent 

expenditure per graduate using ran k order. The ran k orders for the efficiency ratio and the 

DEA efficiency measure produce a very s imilar result. Six of the universities retain the 

same rankings, while those of the other four change by only one rank position. 

In terms of the DEA measure, RAU is the only uni ve rs ity to be positioned on the efficient 

frontier with others well behind in the 50-70 per cent range. RAU ' s position is clearly due 

to its low cost structure, both in terms of expenditure per student o r expenditure per 
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graduate. At an effic iency of 39 per cent , ZLD achieved the lowest score. The average 

across all universities was 63 per cent. 

DEA2A: 

By substituting FTE sta ff numbers for instructiona l expenditure (both with the same r 

val ue), th is mode l measures simple technical effic iency. For most universities there is lit11e 

change in the levels of e ffi c iency and the ave rage for all units was 62 per cent. However, 

DWV ' s efficiency moves up by 15 percentage points to 73 per cent (as a result of its high 

studen t/s taff ratio), while RHU 's e ffici ency drops significantly by some 37 percentage 

poi nts to a level of 35 per cent , due to its low student/starT ratio. Thi s may suggest a 

deliberate policy by RI-IU to pursue qua lity or it may be due to an over-stafTcd pos ition 

although, in the face of growing student numbers, the iat1er is unlikely. RAU remains the 

only universi ty showing unitary e ffici ency. 

DEA3A: 

In this model , cost effic iency is aga in considered by introduci ng the variable of capital 

employed in place of FTE staff numbers. Although the average level of efficiency remains 

the same at 62 per cent across all uni versities, there are appreciable changes in the 

efficiency scores of individual units. The efficiency scores for only two universities - OFS 

and UPE - show little change. Measured e lliciencies move down for UCT, PTA, RAU and 

STL. Apart from RAU, these (the notably ' old ' uni versit ies) exhibit high ratios of capital 

employed per student and per b'faduate (see appendix Table D. I). Although RI\U has a low 

ratio in this regard, its efficiency of 60 per cent sti ll ranks as fourth highest. For DWV, 

PCH, RHU and ZLD (an equal mi xture of 'old ' and ' new' unive rsities), the effic iency 

scores move up, as evidenced by their low ratios (apart from RJ-IU) of capital employed per 
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student and per graduate. PCH, with its superior ratios, moves on to the effic ient frontier as 

the sole unit with unitary efficiency. 

DEA4A: 

Technical e ffi ciency is again considered in this mode l, where the input variable of student 

numbers is introduced. The average level of cmciency moves up sharply by 17 percentage 

points to 79 per cent. DWV moves on to the e ffici ent frontier as the only unit wi th a score 

of 100 per cent (its graduation rate per 1000 students is above average and it has a 

partic ularly low non-completion rate - see Tables 6. 12 and 6. 13). The re are now lour 

uni versi ties (UCT, PTA, RHU and STL) with e rficiency scores of ?: 90 per cenl a nd Ihis 

may be attributed to their much higher than average graduation rate per 1000 students. 

There are no marked changes in the effi ciency levels for e ither OFS or UPE while the 

efficiency score for ZLD drops back sharply by 24 percentage points to a level of 46 per 

cent. 

DEASA: 

This model uses the two inputs - capi tal employed and student numbers - previously used 

separately in mode ls DEA3A and DEA4A Again, the average effic iency for all unive rsities 

improves markedly to 94 per cent wit h DWV and PCH featuring on the e fficient front ier. 

Significantly. OFS moves up to an 80 per cent efficiency level (due to the effect of 

combining the two variables student numbers and capital employed) havi ng been stabl e 

around the 50 per cent mark in previous model runs and ZLD moves up again to the 70 per 

cent efficiency level, although they arc both well be low the efficiencies of the other seven 

universities wh ich remain virtually unchanged. 
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DEA6A: 

The instructional expenditure va riable is reintroduced into this model, which builds on the 

parameters of model DEA5A. It shou ld be noted that as this model incorporates four input! 

output variables, the practical limi t of variable inc lus ion had been reached. Beyond this 

level, the model would revea l a propensi ty for uni versities to assume a position on the 

e ffi ciency frontier. 

The combination of these three input va riables sees no less than five uni ve rs it ies - DWY, 

PCH, PTA , RAU and STL - being positioned on the efficient rrontier. New arrivals on the 

e ffici ent fronti er are PTA (enhanced by its low expenditure per graduate ratio) and STL 

(reflectin g not only a balance between its inputs, but notably being boosted by its high 

graduation rate per 1000 sludenls, the e rfects of which were apparent in model DEA4A -

see section 5. 1). The average e ffi c iency score across all universities moves dovm marginally 

to a leve l of92 per cent. 

DEA7A: 

Thi s model sees the exclusion of the instructional adjusted expenditure variable and the 

inclusion of FTE staff numbers on the basis of its fractionally higher correlation coeffi c ient. 

Efficiencies measured in model DEA7A reflect a combined measure of cost and technical 

efficiency. The number of unitary efficient universi ties reduces from fi ve in DEA6A to 

three - DWY, PCH and RAU. Four other universi ties - UCT, PTA , RHU and STL -

display e fficiency scores of ~ 90 per cent. The average e niciency score for all univers ities 

in the set moves down marginally to 91 per cent, but this tends to overstate perfonnance 

because it includes the best-practice units. An average inefficiency score of 87 per cent 

appli es to those unit s that are less than unitary efficient. 
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Overall , the efficiency scores as the models arc developed from DEA4A through to DEA7A 

(four phases), indicate remarkable consistency in the elliciency levels in most universities. 

This is panicularly so for UCT, DWY, PCH, PTA, RHU and STL over the four phases and, 

OFS and ZLD in the last three phases. On ly UPE fails to provide some consistency in its 

efficiency scores in these four phases. although this can be observed in the models DEA I A 

to DEA5A. 

or the three universities that are included on the efficient fron tier, none are science oriented, 

onc is predominantly an under-graduate university (DWV), a second has a postgraduate 

orientation (PCII) and the third (RAU) has a balance between the two categories. Two arc 

classified as ' nc\\ ' universities (DWV, RAU). two are Afrikaans oriented (PCH, RAU), 

on ly one (OWV) DOerS a full range of courses and notably, all have a widely different 

number of students. Apart from the significance of the non-science connection, these factors 

do not appear to influence the efficiency levels measured in the academic model. 

7, 1.2 The DEA research model. 

A variab le representing aggregate research output for universilies was used in this mode l. 

This aggregation of research covers articles in approved journals, books, conference 

proceedings and patents. Five separate phase models are explored in the development of the 

research model (see section 5.2). 

DEAIR: 

This model examines simple technical efficiency by linking research units prod uced wi th 

research FTE staff numbers and compares this outcome with the basic efficiency ratio of 

research units produced per research FTE staff member, using rank order. The rank orders 

for the efficiency ratio and the DEA efficiency measure produce an identical resul t. This 
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was an expected outcome and does lend suppon for the use of DEA methodology. 

Efficicncics a rc wide ranging in this model. RAU is the only university to be positioned on 

the efficient frontier with other units well behind in the 30-60 per cent range. The average 

e ffic iency measured for the sel was 51 per cent. 

DEA2R: 

By substituting research-adjusted expend iture for research FTE staff numbers, a measure of 

simple cost effic iency was obtained. RAU remains the only university on the effic ient 

frontier and while e ffic iencies are again wide ranging, they generally increase to higher 

levels. The average efTiciency improves to a level of 64 per cent, which is very sim ilar to 

the average cost e ffi c iency score (63 per cent) seen for producing academic output (see 

model DEA I A in section 5. 1). Substantial improvements are noted for UCT, PTA , RH U 

and STL. PTA and RH U reflect well below average expenditures per unit of research 

produced; for STL this is marginally above average. Seven universities are predominantly 

more cost efficient than technically efficient, the exceptions being DWV and ZLD. 

DEA3R: 

In thi s model , cost e ffi c iency is again considered by replacing the variable research-adjusted 

expenditure with the variable capital employed. The effects of the relative values of this 

variable ( for most universities) are observed in the e fficiency scores measured. Higher 

efficiencies are seen for DWV, OFS, PCH, RHU and ZLD, and this is significantly so for 

DWV and PCH, both of which have a relatively low capita l t!mployt!d base. Conversely, 

lower eniciencies are noted for PTA and RAU. 

RHU is the sole university to be positioned on the e fficient frontier. This results from its a11-

round efficiency in producing research, assisted by its relatively low capital employed base. 
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The average efficiency across all universities increases to a level of 71 per cent , which is 

slightly higher than the comparable average (62 per cent) noted f'or academic input 

efficiency (sce model DEA3A in section 5. 1). 

OEA4R: 

This model secs the combi nation orthe two input variables, research FTE stalT numbers and 

capital employed. which were used in models DEA I Rand DEA3R respectively. RAU and 

RHU, both with unitary efficiency, are positioned on the efficient frontier. Increased 

efficiency scores arc observed for UPE, PTA and RAU, where there is evidence of the 

I.!fficient use of both financial and statTresources in research output (see Table 6.16). 

The average efficiency for all universities moves up to 78 per cent and this reflects the 

improvement of the efficiency scores of five universities - DWV, OFS, UPE, PTA and 

RAU. 

OEASR: 

The va riable research-adjusted expenditure is re introduced into thi s model , which builds on 

the parameters of the previous model. Efficiencies measured in model OEA5R reneet a 

combined measure of cost and technical efficiency. As this model incorporates four 

input/output variables, the practical limit or variable inclusion in the DEA process was 

reached (see section 4.2.3). 

The combination or these three input variables with the variable for research output sees 

only a marginal change in the va rious efficiency scores. RAU and RHU remain the only 

universi ties on the efficient rrontier. Efficiency scores ror six univers ities (OWY, OFS, 

PCI-I , RAU, RI-IU and ZLO) reveal no change from those scores observed in the model 
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DEA4R. Margina l efficiency improvements of between 5-7 percentage points are seen for 

UCT. PTA and STL. UPE shows a decline in its cfTicicncy by 10 percentage points, despite 

its above average efficient use of financial and s taff resources (see Tahle 6. 16). No logical 

explanation is obvious for this outcome and it may be due to a DEA process technical ity. 

The average efficiency score across all universities in the set increases fractionally to 79 per 

cent while the average inefficiency score is only s light ly less at 74 per cent. 

As this model progressed through its va rioll s phases of development and as previously 

observed in the academic model , there was evidence of a high degree of consistency in the 

erficiency levels achieved by most universities. Th is was particularly so for UCT, DWV, 

OFS, PCH , RIIU, STL and ZLIJ In the last three phases of the model. Again, only UPE fails 

to provide evidence of some consistency in its efficiency scores. 

Of the two universities RAU and RHU - featured on the efficient frontier , neither is 

strongly science nor post-graduate oriented, but both rather have a good balance between 

undergraduate (teaching) and post-graduate (research) student numbers. Interestingly, they 

contrast st rikingly in terms of their age. cultural background, student numbers and share of 

the total student population. Neither inst itution has a health science faculty and nor do they 

therefore otTer a full range of courses. PTA, which is a strongly science and post-graduate 

oriented institution. is positioned very close to the efficient frontier with a score of 98 per 

cent. 

7.1.3 The DEA consolidated model. 

Consolidating the academic and research models (referred to as the single models) into a 

unitary model provides an overall measurement of relative efficiency for each university. 

The fixed output variables used in these two models - degree credits and research results 

are again used in the consolidated model as the prime measures of university output. In 
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developing this model , two types of technical erticiency measures are referred to - onc 

based on inputs defined in cost terms (cost e lliciency) and the other based on inputs that arc 

defined in non-financial tenns (technical efficiency) (sce section 7. 1). 

DEAl: 

The consolidated model includes the development o f seven phase models (see section 5.3), 

the first of which examines cost effi ciency by coupling the two fixed output variables with 

total recurrent expenditure (high r values) and comparing this measure with the basic 

efficiency ratio of recurrent expenditure per graduate using rank order. A comparison orlhe 

two rank orders shows reasonably si milar results. Four of the universities - DWV, OFS, 

RA U and ZLD retain the same rankings. a further three - PTA, RHU and STL - changc 

by one or two rank positions, whi le the last three UCT, UPE and PCH - show some 

divergence in their rank order by changi ng between three to fi ve positions. 

With respect to the DEA measures, RAU is the sole uni versity to be positioned on the 

efficient frontier with others measured in the 40-90 per cent range. RAU ' s position, as noted 

in both the academic and the ft!search models (see sections 5. 1 and 5.2), is due to its low 

cost structure. ZLD has the lowest efficiency score of 41 per cent. The average efficiency 

for all universities was 67 per cent (i neffic iency = 64 per cent ), which is marginally above 

the average for model DEA 1 A and well above the average for model DEA 1 R (see Tables 

5. 1 and 5.2 respectively). 

DEA2: 

In this model. the variable capital employed (with its very high r value) replaces total 

recurrent expenditure to provide a further measure of cost efficiency. For most universities 

there is 3. notable improvement in the levels of efTiciency. with the average efficiency 
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increasing 10 82 per cent (inefficiency = 77 per cent) for all units. Efficiencies remain much 

(he same for UCT, UPE and PTA, but there is a 22-pcrccntage point decline in efficiency 

for RAU as it is displaced from the efficient frontier despite its various low cost efficiency 

ratios . No logical explanation is obvious for this outcome. The substantial improvements in 

emciencics for DWV> PCI-I and ZLD are due to their low capital employed per graduate 

ratios. Two universit ies - PCH and RI-IU - are positioned on the efficient frontier. PCI-I ' s 

unitary crticiency can be attributed to its superior capital employed per graduate ratio, whi le 

RHU ' s position is largely due to its research eflicicncy coupled with its average capital 

employed per graduate ratio (see Table 6.16). 

DEA3: 

This phase model builds on the parameters of DEA2 by adding the variable - student 

numbers (highly correla ted with degree cred its and well correlated with research output). As 

this model comprises a total of four variables, the practical limit of variable inclusion had 

been reached. Efficiencies measured in model DEA3 provide a combined measure of bOlh 

cost and technical elTiciency. The combination of the variables in the model sees five 

predominately ' old ' universities - UCT, DWV, PCH , RHU and STL positioned on the 

efficient fronti er. Newly positioned on the efficient frontier arc UeT (a high graduation rate 

per thousand students), DWV (showing a balance between its efficiency ratios, supported 

by a low capital employed per graduate ratio) and STL (boosted by a superior graduation 

rate per 1000 students). Improvements in efficiency of between 8-14 percentage points a.re 

recorded for OFS, UPE and PTA while the emcieneies for both RAU (78 per cent) and 

ZLD (72 per cent) remain unchanged. The average efficiency across all universities shows 

further improvement to a level of90 per cent (inefficiency = 80 per cent). The gap of 10 per 

cent between the unitary efficient and the inefficient universit ies is now wider than for the 

former two models (see sect ion 5.3). 
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DEA4: 

The student numbers' variable was replaced by the FTE staff numbe rs ' variable in this 

phase model , which again includes a maximum of four variables. This variable displays a 

high correlation with both output variables, particularly with research output. There are still 

five uni versi ti es positioned on the efficient frontier, although some changes are renected in 

the make-up of this group. While DWY, PCH and RI-IU re tain their unitary ellicicnt 

measures, the effic iencies for UCT and STL fall back marginally, both to the 97 per cent 

level (due to their low research output per FTE staff member). Newly positioned on the 

erficient frontier is PTA (as a result of its high research efficiency), while RAU 's unitary 

ellicient measure is due to its particularly high research effic iency (see Table 6.16). Very 

marginal improvements - 2 to 3 percentage points - in the erficiency levels of OFS and 

UPE are noted, while the efficiency of ZLD remains unchanged at the lowest level of 

measured efficiency. The average efficiency level for all universities improves fractionally 

to 92 per cent (inefficiency = 85 per cent), while a narrowing orthe difference between the 

two groupings is apparent (see section 5.3). 

DEA5: 

This mode l excludes the variable FTE staff numbers and includes adjusted expenditure to 

test the effect of including an expenditure variable that can be directly attributed to 

instructional and research activities. Correlation coefficients of this variable are high and 

almost identical to those measured for total expenditure (see section 5.3). Efficienci es 

measured in model DEAS therefore reflect a measure of cost efficiency. The number of 

unitary efficient universities reduces from fi ve in DEA4 to three - PCH. RAU and RHU. 

The univers ities of DWV and PTA are displaced from the efficient frontier, although their 

measured efficiencies only fall back marginally to the mid-ninety per cent levels. A decline 

in effic iencies is noted for UCT, OFS and STL (attributed to their higher than average cost 
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structures), UPE shows a small improvement in its efficiency (attributed to a 100 ... er than 

average cost structure), while ZLD remains at the same level of efficiency measured in 

models DEA2 DEA4. The average efficiency score For all universities declines by 4 

percentage points to 88 per cent (inefficiency = 83 per cent) this gap again reducing (see 

Table 5.3). 

DEA6: 

By substituting the variable total expend iture for the variable adjusted expenditure, a minor 

change to the parameters of this model was made. Measures again focus on cost efficiency. 

Although there arc only marginal changes to the c llicicncy scores measured for most 

universities, there is one addition - DWV to the group of three unitary emcient 

universities PCJ--I , RAU and RHU - that made up the efficient frontier in model DEA5 . 

Five universities - UCT, OWV, OFS, STL and ZLD - show improved effic iency scores, 

although only of between one and four percentage points. Two universi ties - UPE and PTA 

- show a decline in their efficiency levels of simi lar magnitude. Given the moderate 

difference between these two expenditure variables for the university set (13-25 per cent 

with an average of 18.5 per cent), the overall measures renected in this model were partially 

expected. The positive/negative adjustments and the degree of this adjustment to the 

measured efficiencies of each university were certain ly expected, but the fact that the rank 

position of each university remained unaltered was an unexpected outcome and could 

provide further evidence of the stability of DEA measurement. The average efficiency 

across all universities increases by one percentage poinllo 89 per cent (average inefficiency 

= 8 J per cent), but the difference between these two measures increases (see Table 5.3). 

Of the four universities that are positioned on the efficient frontier; none is science oriented, 

one is mainly an undergraduate university (DWV), a second has a post-graduate orientation 
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(PCH), while RAU and RH U have a balance between these last two categories. They are 

equally divided between ' new' universities (OWV and RAU ) and ' old ' uni versities (pe l-! 

and RH U). At least one university is represented in each o f the divis ions of the cultural 

heritage c lassi fi cation, only one university (DWV) offers a fu ll range of courses and all 

have markedly different tOlal student numbers. Apart from the significance or the 11011-

science fac tor, these other fac tors do not appear to intluence the efficiencies measured in the 

consolidated model. 

DEA7: 

Technical efficiency is considered in thi s phase model - the final in the series. Model input 

parameters are changed to include the va riables of student numbers and FTE sta ff numbers, 

with the resulL that financial inputs are poorly represented (FTE staff expenditure accounts 

for approximately 3 1 per cent of total recurrent expenditure). As might be expected, this 

model presents a set of effic iency measures different from those seen in model DEA6. 

although the underlying shift in measured e fficiencies does not indicate a substantial change 

in the to tal outcome of uni versi ty relative e ffi ciency measurement. 

Five univers ities - UCT, DWV, PTA, RAU and STL - are positioned on the efficient 

fronti er (attributed to a n all-round balance shown between their respective e ffici ency ratios: 

graduates per staff member, graduates per 1000 students and resea rch output per FTE staff 

member - see Table 6 .16). This group includes DWV and RAU, both of which feature 

amongst the set of four unitary efficient universities measured in model DEA6. The other 

two uni versi ties - PCH and RHU - see their e ffic ie ncy measures marginally decl ine to the 

midllower-ninety per cent level. For PC H this could be due to its low research output per 

FTE sla tT member. while for RHU, its low graduates per staff measure will have influenced 

its efficiency level. Efficicncies for OFS and UPE show positive improvement, a lthough 
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this is not appreciable, but the measure for ZLD declines to the 50 per cent level (very low 

e fficiency ratios: graduates per stafT member, graduates per 1000 students and research 

output per FTE staff member - see Table 6. 16). The average efficiency score for a ll 

universities is 90 per cent (inefficiency 79 per cent) - this being the widest diHerencc 

noted between efficiency and inefficiency measures across all models. 

A comparison of the rank orders of university cffic icncics measured in mode ls DEA6 and 

DEA 7, show that four universities - OFS, UPE, RAU and ZLD retain the same rank, three 

universities - DWV, PTA and STL - change rank by onc or two positions and three 

univers ities UCT. PCII and RI-IU - change their rankings by four or five positions (sec 

Table 5.3). Further comparison of the two models suggests that PCH and RHU are cost 

efficient, that UCT, PTA and STL show evidence of technical efficiency and that DWV and 

RAU are both cost and technical efficient. 

As th is model progressed through its phases of development , there is repeated evidence of a 

high degrce of consistency and stability in the efTlcicncy measures recorded for most 

uni versities, as previously observed in both the academic and research mode ls. This was 

particularly the case for DWV, UPE, PCH , PTA, RAU, RIIU and ZLD over 4-6 phases of 

model development (DEA2 - DEA 7). To a lesser exte nt , this consistency was seen in the 

measures for OFS, but was less apparent for UCT and STL. 

Having assessed the re lative effic iency measures computed in the various phases of the 

consolidated model , the ongoing DEA analysis required the se lection of a preferred model. 

Models DEA3 DEA7 provided the options for this selection, as they a ll (at least) 

comprised the maximum number of input/output variables permitted. As this study intended 

to focus on a w ide spectrum of input resources, it was considered that capital employed and 

recurrent expe nditure embodied this requirement , panicularly wi th the imposed limitation 

of being able to use only two input variables. The expense for FTE stafT members is 
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covered in the recurrent expenditure variable in any event, and although the student 

numbers ' variable is an important input. it was considered that its inlluence on efficiency 

measures could be assessed through the subsequent analytical review analysis. The process 

of selecting a model was therefore reduced to opting for either model DEA5 or DEA6. In 

the end, the choice of model DEA6 was made because the total recurrent expenditure 

variable rellects the overall discretion that. universi ty management has in determining levels 

of expenditure, whereas the use of adjusted expenditure excludes some expenditure that is 

not directly attributable to instruction and research activities (both var iables d isplay almost 

identical r values - see section 5.3). The input variables in model DEA6 are both highly 

correlated with the output variables. 

To conclude this section, the relative emciencies recorded for all universities in the three 

preferred principle models - DEA7A, DEA5R and DEA6 - are summarised in the 

fOllowing Table 7.2 . 

Table 7.2. A summary of efficiency measures for the academic (DEA 7 A), research 
(DEA5R) and consolidated (DEA6) models - 1997 (per cent). 

MODEL IJPUT : O/PUT" ......................•...•.•.•.. •.•••. EFFICIENCy ........ .. . ....• . .•.• .•.••.•.•.•••.•• 
UCT DWV OFS 

DEA7A CIEMP , DEGJC 94 100 80 
STUD 
FTElST 

DEASR CIEMP , RES/U 80 64 77 
FTE/RS ~ 
RlEXP 

DEA6 CIEMP , DEG/C 79 100 79 
T /EXP ! RESIU 

Note: I INPUT. C/EMP - capital employed 
STUD - student numbers. 
FfElST - fun-time equivalent staff. 

UPE 

75 

65 

75 

FTE/RS - full-time equivalent research staff. 

PGI PTA RAU 

100 99 100 

75 98 100 

100 93 100 

2 OUTPUT DEG/C 
RESIU 

R/EXP research adjusted recurrent expenditure 
T/EXP - total recurrent expenditure. 

RHU STL ZLD 

90 99 70 

100 78 56 

100 88 74 

- degree credits. 
- research output. 
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7.2 Further analysis of model DEA6. 

The examination of relative efficiency or each university uses a DEA programme that 

assumes input minimisation. The DEA 'proposed structure of inputs and outputs ' 

formulated for each target university , i.c. a university under evaluat ion, constructs a 

'composite unit' , which has at least the output levels ofl he target university whi le using as 

Iowa proportion o r its inputs as possible. The resulting ' composite ' univers ity is calculated 

from a weighted average of effic ient reference (peer group) universi ties that have input 

efficiency scores equal to unity. Results from the DEA programme output show that four 

universities DWY, PCH, RAU and RHU are ci ted in the reference groups of the 

inefficient universities of model DEA6. RAU is cited a maximum of 6 limes and features in 

the peer group of each inefficient universily~ PCII and RIIU arc both ciled 5 times, while 

DWV is cited only once. The most common and frequent groupi ng of peer universities 

includes PCI-! , RAU and RI-IU and they are associated with the target universities of OFS, 

PTA , STL and ZLD (see Table 5.4). Because of their relatively large number of e itings, 

RAU. RIIU and PCI-I are individually not necessarily uniquely efficient and therefore could 

be regarded as preferred universi ties by which to ana lyse best practice. 

Exam ination of the targets set by the DEA programme for the inefficient universities 

reveals a consistent pattern of balanced reduction in capital employed and total recurrent 

expenditure. Reductions of between 7-26 per cent for both variables across all inefficient 

institutions is called for, although for those that are least efficient - ZLD. UPE. OFS and 

UCT - an average reduction of 23 per cent is required to achieve a unitary e fficient unit. As 

an exception, UCT has an additional target to improve output of degree c redits by some 14 

per cent to become efficient (see Table 5.5). While the moderate inefficiencies of PTA and 

STL could probably be addressed in practical tenns and efficiencies improved to a unitary 

efficient level, the reality of the fixed investment/cost structures in the remaining four 
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notably ineffic ient institutions is that, whereas recurrent expenditure could be reduced given 

an appropriate plan of manageria l action, it would be ditlicult (a l least in the short-term) to 

address the over-capitalisation which is apparent. 

DEA establishes a set of weights for the input/output variables that posit ion a university on 

the effic ient frontier, ensuring that the va lue of each weight is the most balanced for each 

unit and as c lose to equality as possiblt: (see section 5.3). Mode l DEA6 assumed un iform 

priorit ies fo r both input/output variabl es but , as pointed OLlt earlier (sce section 5.3), it may 

be argued that the relati ve importance of university output could be skewed towards 

academic results rather than research results. By including a range of weights with higher 

va lues specifically for the research output variable, the influence of an imposed const raint 

on research output and its effect on the relative effici ency scores of all universi ties was 

observed in model DEA6 (see Table 5.7). 

This constraint had no effect on the unitary cm dent scores of three e frici ent univers ities 

DWV, PC H and RAU - noted in model DEA6; a lmost no e lTeet « I per cent decrease) on 

the efriciencies of ZLD and UPE~ a moderate effect (13- 15 per cent decrease) on those of 

OFS, PTA and STL and a substantial effect on the effie ieneies of UCT (26 per cent 

decrease) and RHU (29 per cent decrease). T he efficiency c hanges for the various 

uni versities occurred concurrently with the following weight c hanges: RHU (mu ltiplied by 

2); STL (multiplied by 5); UCT and OFS (multiplied by ID) and PTA (multiplied by 25). 

The amount of change in the weight factors, and the level at which this change impacts on a 

univers ity 's effici ency score. is inversely re la ted to its sensitivi ty to these weight 

adjustments. For example, RHU ' s efficiency score is particularly sensitive to a small weight 

adj ustment; STL's effic iency score is less sensitive; and PTA's e ffici ency score is relat ively 

insensi tive to weight adjustments. There is no obvious relat ionship between the changes to 

the effic iency scores under the adjusted weights and the ratios measured for research 
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efficiency (research expenditure per research unit produced and research output per FTE 

stafT member - see Table 6. 16). For example, in those universities where a moderate effect 

on DEA erficicncies was observed, OFS ' s research efficiencics arc at an average level , 

PTA' s arc well above average while STL' s are well below average. 

If research output is vlcwed as being marginally less important than academic output, then 

RHU' s sensitivity to increasing the weights for the research output var iable brings into 

question the efficacy of its unitary efficient score observed in model DEA6. 

7.3 Relative efficiency measures over time. 

An examination of the relative efficiencies of the university set between 1994-97 using the 

same definitions of model DEA6 (see section 5.3) demonstrates an underlying stability in 

the DEA model over time and reveals some interesting trends in the efTIciencies of certain 

univers ities. In general . the average efficiency increased from 86 per cent in 1994 to ovcr 91 

per cent in 1995, but declined the following year to 89 per cent and then fell back 

marginally to 88 percent in 1997. This decline over the iat1er two years could partially be 

due to the slow growth in student numbers, particularly in 1996 « I per cent - see Table 

8.2). Much the same trend is seen for average inefficiencies, with the difference between 

these two measures widening over the last three years. The discussion that follows draws on 

infonnation tabled in the appendices (see Tables B.2, B.8, C. 7, C.9, D. I. D.6. D.7). 

Of the unitary efficient universities (in 1997), PCH and RAU remained efTicient over the 

four years; RHU, after recording an 89 per cent measure of efficiency in 1994 (low 

graduates per stafr member, below average research output per FTE staff member), 

recorded unitary efficiency throughout the last three years; and DWV improved its 

efficiency from 79 per cent in 1994 (Iow graduation rate per 1000 students) to being unitary 

efficient in 1996 and 1997. The effic lencies of UCT and OFS were both un itary in 1994, but 
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steadily declined to 79 per cent over the next three years. UCT' s decline was largely due to 

the negati ve trends scen in its research activ it ies ( increasing expenditures and decreasing 

output per units of measure) and a below average ratio for graduates per staff member, as 

we ll as being influenced by its high cost structure. OFS's change in effic iency can be 

attributed to its decline in the rate o f g raduates per 1000 students and graduates per staff 

me mbe r, both to levels be low ave rage. exacerbated by the inOuence of its above average 

cost structure. Both universities featured a decline in thei r student population growth rates 

during this period. 

The re lative e ffi ciency scores for PTA and STL remained in a narrow band, but the trends 

that developed in theIr respective measures did so in opposite directions during the four

year period. For PTA, ctliciencies generally improved from an 82 per cent level in 1994 to 

92 per cent in 1997. T his can be attributed to the positive trend seen in the expenditure per 

g raduate ratio and a slight improvement in both the graduation rate and in research output 

per FTE staff member, despite the decline noted in the student ,b'Towth rate. The e ffi ciencies 

for STL slipped from a level of 92 per cent in 1994 to 85 per cent in 1996 and then 

improved to 88 per cent in the next year. The stability of these measures is supported by the 

relatively minor changes noted in the main efficiency ratios of thi s universi ty. Research 

output per FTE staff member fell below average in 1996 and 1997, expenditure on research 

increased to an above average leve l in 1997 and the rank positions for recurrent expenditure 

Uust be low average) and capital employed (s lightly above average) per graduate improved 

in 1997. 

UPE's efficiency fell from 67 per cent in 1994 to 59 per cent the following year, then over 

the next two years increased to a level of 75 per cent in 199i. This was mainly due to an 

improvement in research e fficie ncies ( research expenditure per unit of output declined to 

I Research output is lagged e,g by two years behind the relevant expenditure. 
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below average and research output per FTE stafT member improved to above average in 

1996 and 1997) and an improvement in the ranking of recurrent expenditure per graduate 

(below average) in 1997. A n exceptional growlh rate in undergrad uate student numbers ( the 

first intake of distance learners) in 1997 had a favourable impact on the expenditure per 

student ratio. In prior years however, the overall growt h rate was notably well below 

average. 

ZLD' s effic iency of 48 per cent in 1994 was the lowest recorded for any uni versity over the 

four-yea r period. However, a substantial improvement was seen in the following year when 

efficiency increased to 83 per cent, but dec line was evident in the ensuing years and in 1997 

efficiency reached a level of 74 per cent. The initial increase in effi ciency in 1995 can be 

attributed to a number of fac tors, which include: an exceptional growth rate in student 

numbers, an increase in the graduation rate and the number of graduates per staff member 

and a decrease in recurrent expenditure and capital employed per graduate (these four ratios 

showed decline over the next two years). 

The universities - DWV, UPE. PTA and RHU - that showed an improvement in em ciency 

over the four years are mainly undergraduate oriented (excluding PTA), with an eq ual 

mi xture of ' new/o ld' institutions. Those universities - UCT, OFS, STL and ZLD - where 

e ffi ciencies declined are characterised as being essentially post-brraduate. scientifically 

or iented and 'old ' institutions (excluding ZLD). Neither group can be difTerentiated by 

cultural background or share of total university sector student numbers. 

7.4 Financial structure and relative efficiency measures. 

An analys is of the financial structure of each university shows that the components of its 

total capital employed broadly consist of permanent capital (equivalent to the equity in a 

company) and long-term debt. The relationship between these two types of finance gives 
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rise \0 the concept of financial gearing and the gearing ratio analyses the extent to which 

long-term tinance is used as a source of funding. 

Gearing ratios calculated (see Table 5.9) for the university set, range between 0.8 per cent at 

DWY and 2 1.9 per ccnt at ZLO, wi th an average of 9.6 per cent across all universities. 

These universities can therefore be described as being ' Iow geared ' i.c. havi ng a low 

component of debt finance . The assumed interest rates calculated (see Table 5.9) for each 

university provide an interesting set of figures : interest rates are very low at DWV and ZLD 

(both 1.4 per cent per annum and presumably include interest-free government loans), while 

at the other universities they are in a range from 9.4 - 15.5 per cenl per annum and appear 

to be market related. If the rates for DWV and ZLD are excluded, then the average interest 

rate (un-weighted) is about 12.5 per cent per annum. These low levels of gearing infer that 

the in terest expense associated with long-term debt should not impact to any great extent 011 

each university ' s cost structure, part icularly in those universities where the interest rates are 

a lso low. 

The variat ion in the gearing ratios in a range from 0-50 per cent suggested a theoretical 

restTucturing of univers ity financial structures. This provided the basis for observing the 

effects of these changes on the established measures of relative efficiency computed for 

model DEA6 (see Tables 5. 10-5. 12). The DEA computations of relat ive efficiency lor Ihe 

diffe rent level s of gearing in each universi ty show that the four unitary effic ient universities 

~ DWV, PC I-! , RAU and Rl-IU - remained unitary efficient over the gearing ranges. The 

low interest rates evident in DWY and ZLD had very little impact on their respective cost 

structures and consequently on their relative efficiency measures. ZLD's relative 

efficiencies showed a less than one per cent change. For DWY, however, ifan interest rate 

of about 13 per cent per annum is assumed, then a re- run of model DEA6 over the gearing 

range finds that the relati ve efficiency for this university falls below unitary leve l. 



162 

For the less efficicnt universities - UCT, OFS, UPE, PTA and STL - whose interest rates 

are assumed to be market related, re lati ve erticiencies change within a range from 3 per cent 

(STL) to 10 per cent (UCT) across the gearing range. UCT, OFS and UPE all have interest 

rates of marginally over 13 per cent per annllm and very si milar model DEA6 efficiency 

scores, but the ir re lative efficicnc ies change by 10.0, 3.5 and 5.4 per cent respectively. PTA 

with the highest interest rate on ly shows a change in efficiency that is slightly less than 

average for th is group of ineffici ent universi ties. The re is the refore no discernible 

relationship e ither between the level of interest rate or the level of mode l DEA6 effici ency 

measure and the pe rcentage change in relative effic iency. It is likely that the inherent nature 

of these institutions - embodied in their individual input and output variab les - gives risc to 

thi s outcome. The eITect of a theoret ical increase in the level of gearing appears not to 

markedly impact on the measurement of their relative effic iency. 

In the next chapter, three apparent levels of e ffi ciency and the grouping of insti tutions 

within these levels are suggested; an attempt is made to explain efficiency across various 

dimensions and efficiency in relat ion to the quali ty issue is considered. 



CHAPTER EIGHT 

THE ANALYSIS OF ANALYTICAL REVIEW 
RESEARCH RESULTS 

8.0 Introduction. 

163 

It will be recal led from Chapter 6 that the results of the analyt ical review were broadly 

reported under the main headings of inputs, outputs and effic iency measures of the 

uni versi ty process. These individual emciency measures present various combinations of 

insti tutional input (student populat ion, personpower and financial resources) and output 

(graduates and research produced) in ratio form. 

In this chapter, the efficiency measures summari sed in Table 6.16 will be further eval uated 

and analysed to establi sh the possible factors that give rise to these individual levels of 

effici ency. The trends and the changes of efficiency scores over the period 1994-97 will be 

examined. The dimension of quality in the university process will be explored to determine 

its possible impact on the reported efficiency measures. In support of this, the findings of 

the HSRC's First Employment Experiences of Graduates' (Moleke and Albertyn, 1999) 

research will be related to the efficiency measures. The outcome of the PAAB's 

examination results for 1997 will be mentioned as an indicator of the quali ty of institutional 

graduate output, although no definit ive conclusion can be inferred from thi s data. 

The summary of emciency scores (see Table 6. 16) includes the relati ve emciencies 

computed for each university using DEA methodolok'Y (model DEA6). A general 

comparison can therefore be made between the different individual effici ency measures 

arising from the analytical review and the overall re lati ve effici ency score produced by 

DEA. Because a group of widely differing va riables is used in the derivation of a set of 

cont rast ingly dissimilar ratios, a rank order approach is used to provide a basis for this 
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companson. As might be expected, the rank positions of each university vary from onc 

individual efficiency ratio to another, although the morc efficient univers ities generally te nd 

to occupy the higher order rank positions (and vIce versa). Certain difficulties arise in 

attempting to make this comparison. Firstly, there is the diITiculty of combining these 

individual efficiency ratios into one composite measure that reflects overall efficiency. 

Secondly, there is the problem that the efficiency ratios arc not of equal standing and 

therefore a weight needs to be assigned to each ratio so that its relative importance is 

acknowledged. Not only is this difficult to achieve in practice, but assigning weights 

becomes a matter of subjective judgement. Thirdly, the rank positions for any given 

emciency ratio does not give credit to a measure(s) that is particularly high or low relative 

to other measures for any university (for example, RAU in graduates per staff member and 

ZLD in graduates per 1000 students - see Table 6.16). And finally, there is the question of 

what to include or exclude from the li st of efficiency ratios that constitute a composite 

measure. 

In spite of these difficulties, a crude overall rank measure of efficiency can be obtained by 

summing the rank positions of all the individual efficiency ratios for each university shown 

in Table 6.16 and then ranking these to provide a 'composite rank measure '. The results of 

this approach are shown in Table 8.1 . 

Table 8. 1. Rank positions of university efficiency by method of computation. 

UNIY ueT DWy i OFS UPE2 PCH1 PTA RAU RHU STL' ZLO 

OEA 7 4 8 9 3 5 2 6 10 

RATIO 9 4 8 7 6 3 2 5 10 

Notes: 1 DWV and STL ranked :0 4 on ral;o efficiency; STL placed S'h on generally lower efficiency scores 
2 UPE and PCH ranked = 6 on ratio efficiency; UPE placed 7'h on generally lower efficiency scores. 
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Although the measurement of efficiency using ratios cannot provide a definitive measure of 

efficiency for a university. the composite rank measure does permit comparison with the 

DEA efficiency measure. A comparison of the rankings of efficiency by the two methods 

shows a simi lar outcome (Speannan' s coefficient of rank correlation r' = 0.87). No less than 

five universities OWV, OFS, RAU, RHU and ZLD have unchanged rank positions; 

UPE and PTA increase their rankings by two positions, STL moves up by onc rank position 

while UCT and PCI-I decline by two and three rank positions respectively (an increase 

denotes an improvement on a DEA rank - and vice versa). RAU and RHU retain their 

positions as the two most efficient universities~ PTA, which was measured as marginally 

inefficient (93 per cent) in the DEA6 model. now assumes the third ranked position in terms 

of composite ratio efficiency; while DWV retains its fourth ranked position under both 

methods of efficiency measurement. The low levels of efficiencies noted for the research 

activities at rCI-! largely contribute to the decline in its efficiency rating, from third position 

under the DEA eval uation to sixth position under ratio measurement. Despite the modest 

change of rankings seen for UCT (7 ~ 9) and UPE (9 ~ 7). these two universities 

alongside OFS (unchanged rank 8), remain amongst the group of inetlicient institutions. 

ZLD retains its position as the least efficient university in the set (under either method) -

confinned by the low efficiency ratios reported for this institution. 

Taking into consideration the results arising from both methods of efficiency measurement, 

it may be appropriate to group the univers ities according to their overall efficiency 

perfonnance rather than being markedly categorical about each university ' s efficiency 

scores. Consequently. the following levels of efficiency and the grouping of universi ties 

within these levels are suggested, as shown in Table 8.2. 



Table 8.2. Grouping of uni vers ities by apparent level of e ffi ciency . 

EFFICIENCY 
LEVEL! 

.•.....•••......• .......... . .. ... UN IVERS ITy GROUPiNG . ........... . .................. . 

RELATIV ELY 
EFF IC IENT: 

RELATI VELY 
INEFF IC IENT 

LEAST 
EFFICIENT: 

RAU 

STL 

ZLD 

RHU PTA DWY 

PCH UPE OFS UCT 

Note : 1 A decision-making unit can only be measured as being either relatively efficient or inefficient. The 
term ' least efficient ' emphasises the degree or inefficiency. 

S.l Explaining university efficiency. 
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In this section, the var ious factors that contribute to the e ffici ency score of each university 

will be closely examined and analysed. The analysis wi ll attempt to draw together all the 

underlying indicators that collectively otTer an explanation of why the inputs in certain 

institutions are efficiently utili sed while in others they are under-utilised in tenns of the 

outputs produced. This research is oriented towards input minimisation rather than output 

maximisation and therefore the focus of the analysis leans towards explanations that 

consider the array of input variables, although the analysis would be incomplete without 

reference to the dimensions ~ quantitative and qualitative - of university output. 

S.l. t The effects arising from student population dimensions. 

It has been shown that some universi ties - UCT, OFS, PCH, PTA and STL - may be 

regarded as strongly post-graduate oriented and others - UPE, DWV and ZLD - mainly 

undergraduate oriented (see section 6. 1). In 1997, the post-graduate universities' student 

populations consisted of an average of 70.9 per cent undergraduate students, 11 .8 per cent 

lower post-graduate students and 17.3 per cent higher post-graduate students. On the other 

hand, in the undergraduate universi ties' there was an average of 87.4 per cent undergraduate 
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students, 7.6 per cent lower post-graduate students and only 5.0 per cent higher post

graduate students. RAU and RHU however, reflected a morc balanced position - averaging 

around 80 per cent undergraduates and 20 per cent post-graduates (divided equally between 

lower and higher levels). As a whole, the composit ion of student populations over the four

year period has remained stable, although there is evidence of margina l shifts in the 

distribution of students across the two main categories in certain universities and in some 

post-grad uate groupings (see appendix Table B. l). The post-graduate group of uni vers ities 

remained essentia lly unchanged across a ll categorics~ the undergraduate universit ies were 

characteri sed by a small increase in their undergraduate student group (3.3 percentage 

points) and a corresponding decrease in their post-graduate student group: while the most 

obvious change occurred within the balanced group RAU and RJ-IU. For these two 

institutions, the undergraduate group inc reased from 74 to 80 per ccnt while the post

graduate group showed a decline from 26 to 20 per cent and, withi n this latter group there 

was a shirt in the proportions from lower to higher post-graduates. The manner in which the 

distribution of student populations by academic status re lates to e ffici ency is not clear, as 

the four efficient uni versities are represented in each of the academic groups. As an 

indicator however, both RAU a nd RJ-IU - the two institutions most consistently measured as 

being emcient - have a middle position in the split between undergraduate and post

graduate student populahons and this balance may contribute to their measured effic iency. 

Consideration also needs to be gIven to the changes in student numbers that occurred 

between 1994-97. An overall assessme nt of stude nt growth rates (see appendix Table B.2) 

reveals a rather varied pattern of positive and negative student growth, both al 

undergraduate and post-graduate levels. Across the univers ity set, student numbers grew by 

an average of 4.7 per cent (compound rate) per annum . In 1995 1
, student numbers increased 

I The firsl full academic year in the post-apartheid era. 
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by an average of 10.4 per cent , but this was accentuated by the extraordinary increases seen 

at RAU (average 3 1.8 per cent) and ZLD (average 30.4 per cent) - affecting all academic 

categories and at RHU (average 13.7 per cent ; 17.6 per cent at undergraduate level ), There 

was a less than 1 per cent average growth in 1996, although meaningful growth was again 

seen at RAU (> 5 per cent ), RHU (>5 per cent) and STL (4 per cent) - affecting both 

undergraduate and post-graduate levels. In the following year, student numbers increased by 

an average of 4.8 per cent, although this rate includes the abnormal growth seen in 

undergraduate numbers at UPE (> 4S per cent - their first intake of distance learning 

students). Above average groWlh of 6.3 per cent was seen a1 PCH (> 21 per cent at higher 

post-graduate level), while meaningful growth increased student numbers at OFS (3.7 per 

cent - affecting all student levels) and al RAU (average 3. I per cent; 8.3 per cent at 

undergraduate level). 

A comparison of the changes in student numbers and the changes in relative efficiencies 

measured in model DEA6 (see Table 5.8) over this four-year period, indicates the possible 

influence that student numbers have on university efliciency measures. The high student 

b'Towth at RAU was paralleled by its consistent unitary efficiency; the high undergraduate 

student growth at RHU in 1995 saw its efficiency moving to the unitary level , while further 

undergraduate growth in the following year maintained this position; the exceptionally high 

undergraduate student growth at ZLD in 1995 marked a substantial improvement in its 

efficiency measure and the abnormally high undergraduate student growth at UPE in 1997 

saw an improvement in its efficiency score. Conversely, the low student growth at UeT and 

the below average growth for OFS and STL. accompanied declines in their respective 

efficiency measures. Explanations other than student numbers must account for the position 

at DWV, where despite successive declines in student numbers (negative growth of7.3 per 

cent), its relative efficiency measure steadily improved to the unitary level. Similarly. less 
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than average growth did not influence the maintenance of PC l-l' s unitary efficiency nor d id 

it impede the improvement of PTA' s e fficiency measures. 

The extent to which an insti tution is efficient in producing graduates may also be linked to 

its quality of student intake. The admission of students to each university according to the 

proportion or those with a matriculation exemption and the levels of matriculation symbol s 

achieved, provides some indication of the quality of student intake and its like ly impact on 

efficiency. It has been noted that there is a wide variation in both the percentage of first

time entering undergraduate students with a matriculation exemption - ranging from 59 per 

cent at ZLD to 98 per cent at PTA - and in the level of matriculation symbol achieved by 

students accepted into the universities (see section 6. I). 8y linking entrance criteria with the 

e ffi ciency ratio of graduates per 1000 students, its impact on efficiency measurement may, 

to a certain extent, be examined. The re lationship between the percentage of students 

admitted to a university with a matriculation exempt ion and the ratio of graduates produced 

per 1000 students is not noticeably strong (r = 0.64), although for this ratio, the live top

ranked universiti es - UCT, PTA, RAU, RHU and STL - all show an above average 

percentage of stude nts with a matriculation exemption a nd upper level symbols 

(predominantly A - C). In spite of the high percentages of matriculated students at OFS and 

UPE, both have a low rate of graduate output, although this could partially be due to their 

lower matriculation symbols (8 - 0 ). PCH presents an interesting case in that its percentage 

of matriculated students is considerably below average with matriculation symbols falling 

mainly in the C - 0 group, but graduate output is above average ( ranked s ixth) - evidence 

of a sound academic support programme. Much the same outcome is seen at DWY, where 

although the percentage of matriculated students is only marginally below average and their 

matriculation symbols arc predominantly in the D group, graduate output is above average 

(ranked seventh). This brings into contention the issue of graduate quality, which will be 
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discussed more fully later (see section 8.2), ZLD with its low admission criteria (both in 

terms of matriculation percentage and symbol) demonstrates a low graduate output rate. 

The percentage of students exiting a uni versity wi thout completing a degree. diploma o r 

certificate contrasts with the graduation rate per 1000 students. In 1997, five institutions 

OFS, PCI-!, PTA, RHU and STL - revealed non-completion rates around the average rale 

for both undergraduate ( 15 per cent) a nd post-graduate (23 per cent) levels. Apart from 

PCI-! , these univers it ies have an above average percentage of first-time enteri ng 

undergraduate students with matriculat ion exemption together wi th highe r-order 

matriculation symbols. This group is a lso characterised by the relatively high number of 

students that res ide in university residences (on-campus) a nd apart from RHU. by their 

Afrikaans oriented grouping. While PTA and STL ofTer a full range of courses. certain 

faculties arc excluded from the other three - OFS (engineering), PCH (health sciences) and 

RHU (both engineering and health sciences). UCT with its high unde rgraduate en trance 

standards shows a n undergraduate non-completion ratc ( 13 per cent) that is slightly below 

the average rate, but the post-graduate exit ratc (42 per cent ) is nearl y double the average 

rate . although it is noted that in previous years this rate was stable at the 25 per cent leve l. 

The low overall non-completion rate at DWV is largely anributable to it s substantially 

below average undergraduate exit rate (8 per cent). Viewed in re lation to its libe ral e ntrance 

levels (student matriculation percentage and symbols). the question of graduate quality is 

aga in raised. 

UPE reveals a n outcome that is difficult to interpret ~ over the four-year period, UPE has 

shown a consistent and strikingly low average non-completion rate (between 2-3 per cent) 

affecting both academic level s, even though the student matriculation percentage is only 

about average and symbols are mainly in the B - D levels. A university official has verified 

these data. T he favourable student/staff ratio for UPE may have contributed to some of this 



171 

outcome, but the underl ying reason is probably related to academic standards. RAU ' s 

quality of student intake is comparable to UPE' s, but the average non-completion rate (24 

per cent) is particularly high and affects both academic levels. The extraordinarily high 

student/stafT ratio at RAU may to some extent account for this, but the proportionately high 

number of appointed professors together wi th the high number of staff holding a doctoral 

degree, counters this . Again, the reason for this may rest on institutional academic standards 

(see section 8.2). The situation at ZLD appears to be mOTC obvious because its very high 

non-completion rate can be attributed to a very low quality of student intake (student 

matriculation < 60 per cent , with 0 E symbols) and an exceptionally low number of 

appointed professors, together with a low number of professional staIT holding a doctoral 

degree. The student/sta ff ratio, however, is about average. 

Over the four-year period, the overall non-completion rate has increased from 13 per cent in 

1994 to 17 per cent in 1997 (see appendix Table B.5). This has occurred at underb'Taduate 

and post-graduate levels, although the emphasis has been more marked at undergraduate 

student level. The trend is genera lly apparent in most universities, although there are some 

exceptions. UPE' s non-completion rates remained at much the same low level over the 

period (as discussed above) and may be regarded as an exceptional case; DWV' s rales 

declined from 20 per cent in 1994 to 10 per cent in the following year and remained there in 

successive years - post apartheid era; while ZLD's rates decreased from 24 per cent in 1994 

to remain at 19 per cent over the next two years, but then increased to 37 per cent in 1997. 

8.1.2 The deployment and quality of personnel resources. 

The use of total personpower resources deployed aeross all universities in 1997 shows that 

an average of 32.4 per cent of personnel are used for instruction and research, 26. 1 per cent 

in administration, 5.5 per cent for specialist support and 36.0 per cent in technical services 
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and trades (see section 6 . 1). For the relatively emcient universities - DWY. PTA, RAU and 

RI-IU - their use of personnel within these major categories, displayed some difTerences 

though. DWV 's use of instruction and research personnel (25. 1 per cent) was well below 

average while PTA and RAU 's use (around 35 per cent) was moderately above average. 

Apart from RAU , which shows an exceptionally high percentage of administrative staff use 

(43.9 per cent), the other universities ' proportions in this category are below average -

especially at PTA (19 per cent). The use of specialist support professional staff at DWV is 

extraordinarily high ( 13 .9 per cent), but this probably complements their low percentage of 

instruction and research staff. TIle higher than average percentage of technical services and 

trades stafT at PTA and RHU and the lower than average percentage of these staff at RAU, 

could be a function of their ages. 

Within the five less efficient universities - STL, PCI-! , UPE, OFS and UCT - the 

distribution of personnel across these main categories more or less follows average 

institutional level s. ZLD presents something of a dilTcrcnce: instructional and research stafT 

use together with specialist support professionals is well below institutional average, while 

the use of technical services and trade staff is well above the average. While various 

apparent differences in the distribution of personnel across the universi ties have been noted, 

there is little indication to suggest that notable imbalances exist - apart from those at ZLD 

which may be cited as indicators of efficiency or inefficiency. 

Over the four-year period, the position remained particularly stable for overall institutional 

person power use, there being only minimal change in the averages for each category (see 

appendix Table C. l) . This was to be expected in view of the fixed nature of the cost 

attributable to personnel (in the short term). However, certain intra-university changes are 

noted, even though the magnitudes of these changes arc not marked (about 10 per cent). An 

increase in the percentage of instruction and research stafT is seen for UPE, PCH and STL 
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while decreases in this category occurred at DWV and RAU (both DEA unitary efficient). 

The effect of this decrease at RAU can be seen in the increases noted in its student/staff 

ratio during the period (see appendix Table C.7). Specialist support increased at DWV but 

decreased at UPE and PCH and there were increases in the administrative category at PCH, 

RAU and STL. The technical services and trades category declined at STL. 

Having established that some 32 per cent of personpowcr input is allocated to fonnal 

instruction and research, this category of personnel will now be analysed to examine how 

the various universities use their stafT for the different programmes of instruction, research 

and academic administration/ancillary support (sec Table 6.4). In the undergraduate 

oriented universit ies - DWV, UPE and ZLLJ. between 66-72 per cent of this staff category 

is involved in formal teaching (above the average of 62 per cent), while only 17-20 per cent 

of stafT is associated with research activities (well below the average of 25 per cent). In the 

post-graduate universi ties - UCT, OFS, PCH, PTA and STL - the use of stalT in formal 

teaching is below average and in a range from 49 per cent at UCT to 60 per cent at OFS, 

while in the area of research this is generally above average and in the range of 24 per cent 

at PTA to 38 per cent at STL (research output per FTE staff member for these universities is 

however mainly on the low side - see Table 6. 16). For RAU and RHU - balanced in terms 

of their undergraduate/post-graduate divide - their use of staff approximates 70 per cent for 

teaching (above average) and 21 per cent for research (below average), although their 

research output ranks first and third respectively. The use of staff for academic 

administration/ancillary support varies considerably across the institutions. from 7 per cent 

at RHU to 23 per cent at PTA - with an average of 13 per cent fOT all universities. 

From these figures, it is difficult to discern indicators that further explain reasons for 

efficiency or inefficiency. but the following observations arc made. The relatively efficient 

universities of RAU and RHU have a below average percentage of stafT in academic 
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administration/ancillary support, while PTA has a lower proportion of teaching staff 

accompanied by a particularly high proportion of academic administration/ancillary support 

starf. Of the inefficient universities, UCT and STL may have an imbalance between 

teaching and research staffing levels - leaning towards research and ZLD is possibly a 

little over-staffed in the teaching category, given its low graduate/staff ratio (see Table 

6. 16). 

The averages for all institutions in the three categories have shown no significant changes 

over the four-year period, but minor changes in these categories have occurred at certain 

universities (see appendix Table C.2). At DWV. the staff level in teaching decreased from 

74 pc.:!r cent in 1994 to 66 per cent in 1997 and this was balanced by an increase in academic 

administration/ancillary support staft: rrom 10 to 16 per cent over the same period. An 

increase in the percentage or teaching stafT at UPE, rrom 64 per cent to 70 per cent. was 

matched by a decrease in their research stafT percentage, attributable to negative growth in 

post-graduate student numbers. At RAU and RHU. the same trend \vas seen, although the 

change was less apparent. For RAU however, this occurred berore its negative growth in 

post-graduate numbers in 1997, but at RHU, post-graduate numbers showed marginal 

positive growth over the period (see appendix Table B.2). 

From analysing the use of instruction/research professional personnel, we move on to 

examine how the formal inst ruction component of this category (average of 62 per cent ror 

all institutions in 1997) is allocated across student academic levels (see appendix Table 

C.3). In the undergraduate oriented universities - DWV, UPE and ZLD - the percentage of 

teaching staff at undergraduate level is above the institutional average of 71 per cent, 

although for DWV, its percentage is the lowest in the group (75 per cent). This may be an 

indicator of the efficient allocation of teaching stafT at this university. Conversely, the 

percentage of teaching stafT at post-graduate and post-graduate research levels are below 
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average in all three universities. In the post-graduate oriented universities - UCT. OFS. 

PCI-I, PTA and STL - the percentage of teaching staff at undergraduate level is above the 

institutional average at UCT, OFS and STL, while it is below average for PCH and PTA -

the latter university classified as relatively efficient. The percentage of teaching staff at 

post-graduate and post-graduate research levels are consequently below average at UCT, 

OFS and STL - this is suggesti ve of an imbalance in the deployment of teaching stafT in 

these three institutions - and above average for PCH and PTA. An interestingly different 

distribution of staff is noted at RAU, where a very low percentage (42 per cent) of staff is 

allocated to undergraduate teaching and a correspondingly high percentage is deployed in 

both areas of post-graduate studies. The way in which teaching staff is allocated in thi s 

university mny be n factor contributing to its relative efficiency measure. The use of 

teaching staff at RHU reveals no difference from overall institutional use and in fact , 

assumes median va lues at all academic levels. In the science-oriented universi ti es - UCT, 

OFS, PTA and STL - with the exception of PTA (marginally below average), the use of 

teaching stafT is above average. 

During the period 1994-97, the staffing position for overall institutional instruction 

remained stable, although some minor changes are evident. There were small decreases (3-7 

percentage points) at undergraduate teaching level at DWV, RAU and ZLD and increases 

(4-6 perce ntage points) at OFS and UPE; in 1997 at PCH, there was a shift in emphasis 

away from post-graduate teaching to post-graduate research teaching (attributable to a 2 1 

per cent increase in higher post-graduate student numbers), while at RAU in the same year, 

the trend was in the opposite direction, despite the negative growth in lower post-graduate 

numbers (see appendix Table B.2). 

Analysing levels of appointment in conjunction with the highest most relevant qualification 

obtained at each level can provide an indicator of the quality of professional instruction and 
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research stafT employed in an institution . For this group of staff in 1997, an average of 34 

per cent was appointed at the level of professor, 63 per cent were employed in various 

lecturing positions and 3 per cent at levels below junior lecturer level - across all 

institutions (sec Table 6.5). The percentage of stafr appointed at professorial level shows 

some dispersion around the average. At the two Black univers ities - DWY and ZLD - the 

appointment of professors is particularly low (24 and 18 per cent respectively) and this can 

be compared with the high appoi ntments of professors at RAU (47 per cent ) and UCT (43 

per cent). It is noted that in the post-graduate institutions - which inc ludes the four science 

oriented universities the appointments at professor level is above average, while in the 

undergraduate institutions the converse applies. With the exception of RAU, the ' new' 

universi ties generally have a lower percentage of positions at professor level. 

Over the four-year period, a high degree of stabi lity is seen in the pattern of appoi ntments in 

all institutions; the average stafT appointments at professor level increased by 1 percentage 

point during this time. However at RHU, the percentage of professors appointed decreased 

from 33 to 28 per cent and at DWV they increased from 2 1 to 24 per cent (see appendix 

Table CA). Conversely, staff appointments at lecturer level decreased on average by I 

percentage point in all insti tutions. 

Within these levels of appointments, an analys is of the highest most relevant qualification 

obtained by a ll teaching/research professional staff for 1997 shows the following. Overall. 

an ave rage of 48 per cent of a ll staff hold a doctoral degree, 30 per cent have a master 's 

degree and 22 per cent are equipped with qualifications below these two degree levels (see 

appendix Table C.5). The proportion of teaching and research stafT with a doctoral degree is 

above the average at UCT, OFS, PCH , RAU and STL; is notably hi gh at RAU (60 per cent) 

and low at ZLD (25 per cent). Again, the post-graduate universi ties (excluding PTA) are 

characterised by stafTthat generally hold higher qualifications across all appointment levels. 
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By relating highest relevant qualification to the specific level of staff appointment , a 

somewhat difTerent picture emerges. At the level of professor, the post-graduate university 

group as a whole tends on the one hand, to have a sl ightly less than average percentage of 

stafT with a doctoral degree. while on the other hand at the level of lecturer, there is a higher 

percentage of staff holding thi s degree. Thi s spread of doctoral stafT may be a function of 

the number of faculties, departmental s ize, staffing policy and availability of appropriately 

qualified personnel. Those institutions that show an above average percentage of staff with 

a doc loral degree al bolh professor and leclurer level include r CII , RAU, RHU and STL. If 

hi ghest relevant qualification is defined to include doctoral and master 's degrees, then the 

inst itutions with a n above average percentage of this category of staff at all levels of 

appointmenl, include UCT, DWY, PCH, RAU, RHU and STL. 

Having analysed the qualification base of profess ional instruction and research staff across 

all institutions, six univers ities stand out as having appointed a greater percentage of higher 

qualified stafT Although not conclusive, this at least provides an indicator of the quality of 

their respective staff complements. Relating qualification level (total percentage of staff 

with a doctoral degree) to the graduation rate per 1000 students shows that these two 

dimens ions are moderately well correlated (r = 0.81). If qualification level is expanded to 

include master's degree, the relationship is still evident though less well established 

(r = 0.71 ). Thus, the above average graduation rate measured in certain univers ities can 

partially be attributed to the generally higher qualification base of the staff appointed in 

these univers ities. 

Linking the qualification level (total percentage of staff with a doctoral degree) to the levels 

of research output produced, provides no indication of a strong relationship between these 

two dimensions - in fact they are poorly correlated (r = 0.32). If the level of appointment 

(percentage of sta ll' at professorial level) is related to research output produced, there is 



178 

evidence of an improved relationship, although the degree of correlation is again on the low 

side (r = 0.54). This may suggest that in certain universities, research is either a secondary 

activity or that some of the research carried out is of a private nature (consultancy) and 

thereFore work not credited to the inst itution - or both . In any event, there are many other 

explanatory variables at individual level that influence research productivity - as well as 

those at departmental and inst itutional level. 

The ellicient use of instructional staff may also be evaluated by analysing fonnal student 

contact with teaching staff in the classroom environment. Annual contact hours spent in 

fonnal instruction at undergraduate and post-graduate levels in 1997 is shown and briefly 

discussed in Chapter 6 (see section 6 . I). An analysIs of the full set of tigurcs tor annual 

student contact time (see appendix Table C.6) indicates that there are wide inter-university 

variations in these figures (evidenced by the measured standard deviations) and that no 

useful or substantial conclusion as far as efficiency is concerned, can be drawn from these 

ratios. 

8.1.3 The general allocation of financial resource - recurrent expenditure. 

A comparison of the absolute levels of institutional expenditure provides no indication of 

the extent to which financial resources have been efficiently used. By analysing expenditure 

in tenns of a common unit or by percentage, it is possible to measure the relative degree of 

etliciency associated with a programme or category of expenditure. University expenditure 

has therefore been extensively ana lysed in tenns of registered students, graduate numbers 

and as a percentage per SAPSE programme and per category of expenditure (cost centres). 

Although expenditure per student provides a basis on which to make useful inter-university 

comparisons, this is an intermediary or process measure that does not fully explain how 

expenditure is used in the transformation of students into graduates. This point is well-
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illustrated in the following two examples. Over the years 1995 to 1997, RI-JU ' s expenditure 

per student was above the institutional average but below average for expenditure per 

graduate (high graduation rate per 1000 students), whi le ZLD's pattern of expenditure was 

markedly in the opposing direction (Iow graduation rate per 1000 students) - (see appendix 

Tables 8.8 and D. I). 

Before proceeding to a general analysis of institutional expenditure by programme and cost 

centre, it is important to revisit the subject of cost structure, i.c. the relationship of fixed cost 

to total cost. In the context of universi ty cost structures, reference has been made to the fact 

that not only do cost st ructures differ rather widely between universities (varying from 59 

per ccnt at PCH to 74 per ct!nt at OFS), but also more importantly, they arc characterised by 

a high fixed cost component that averages around 67 per cent, comprising mainly aggregate 

personnel compensation costs (see section 6.1). The implications of this are far reaching, for 

the justification of each uni versity'S fixed cost level is reliant upon a critical student mass 

throughput. Relative efficiency in an institution is partially dependent on an adequate 

student complement accompanied by growth in student numbers that emerge from the 

planning process - at both institutional and national levels, although the number of students 

desired can never be guaranteed. The effects of Ouctuating student numbers at both 

undergraduate and post-graduate levels have been noted in the discussions regarding DEA 

efficiency measures (see Chapter 7). Amongst the group of relatively efficient universities, 

PTA. RAU and RHU each have fixed costs that are be low institutional average. Within the 

group of generally inefficient universities, fixed cost percentage is however below average 

at UCT, PCH and STL but above average at OFS and UPE. A high fixed cost structure is 

noted at ZLD - a particularly inefficient institution. Although no definite conclusion can be 

drawn from these observations. there is sufficient evidence to suggest that lower leve ls of 

fixed costs accompany institutional efficiency. 
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Relating cost st ructu re to expenditure per graduate in 1997 shows the following: in those 

universities - PCII, PTA, RAU, RHU and STL - where expenditure per graduate is below 

the institutional average, fixed cost levels are all below the 67 per cent average. By contrast , 

expenditure per graduate is genera lly above average in those universities with higher than 

average fixed cost levels - notably at OFS and ZLD, but also at DWV. The exceptions to 

this relationship are secn at UCT (notably so) and at UPE. This provides further evidence of 

the relationship bctween fixed cost levels and the efficiency measure of expenditure per 

graduate. 

An ana lysis of recurrent expenditure per graduate in 1997 shows that this efficiency 

measure varies broadly between universities (set! st!ction 6. 1) - from R45 400 at RAU to 

R 197 500 at UCT. with an average of R 130 800 across all institutions. If the rank outliers 

UCT, ZLD (both high) and RAU (Iow) - are set aside, then expenditures for the remaining 

seven universities fall within a morc defined range from RI12 300 at PTA to RI49 600 at 

OFS, demonstrating some measure of a common level of university expenditure per 

graduate, despite the inherent differences that exist between institutions. In terms of this 

efficiency measure, there are six universities - UPE, PCH, PTA, RAU, RHU and STL -

with below average expenditures. Those universities that have been measured as efficient 

PTA, RA U and RHU - rank in the top four universi ties on this measure. 

An intra-universi ty comparison of expenditure per graduate over the four-year period 

provides some interesting trends. In order to make this comparison all expenditures were 

converted into constant money terms ( 1997 = 100) using a composite index to adjust for the 

efTects of inOation (see appendix Table 0 .10). Changes in the levels of expenditure per 

graduate in real terms were detennined for each univers ity~ these changes provide the basis 

of an inter-university comparison. The influence of the growth in graduate numbers (both 

]X)sitive and negative) on expenditure levels is examined and provides a further indication 
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of an underlying cause of efficiency. The changes In the levels of expend itures and 111 

graduate numbers arc shown in Table 8.3 . 

Table 8.3 . The changes in expenditure per graduate (in real terms) and in graduate numbers. 
1994-97 (pcr cent). 

CHANGES UeT UPE RHU OFS reI-! PTA RAU STL DWV ZLD 

EX PENDITURE 
+ 156 +220 +00 + 156 + 194 128 - 129 158 +35 9 + 188 

/GRADUATE 

GRADUATE 
- 53 58 +2 1 - 46 ~ 83 ,-98 +406 to 1 +45 14.5 

GROWTH 

In real terms. expenditure per graduate increased by an average of 8.6 per cent across all 

institutions; increased in s ix universities - UCT, DWV. OFS, UPE, reI-! and ZLD, 

remained unchanged at RHU and declined at PTA, RAU and STL. The increases in 

expenditure averaged 21.2 per cent over the four years, a lthough the majority of universi ties 

managed to contain their increases at a level between 15-19 per cent. Decreases in 

expenditure ranged between 12-16 per cent over the period. Within the various university 

h'fOupings: increase/decrease applies equally in the post-graduate and science oriented 

universities; increases alone are seen in the undergraduate universities; while in the 

balanced group there was no change/decrease. Across the cultural divide. increases alone 

are noted in the English and Black unive rsities and a lthough there was a mix of both 

increase/decrease in the Afrikaans universities, these were mainly decreases. 

The effect of growth (both positive and negative) in graduate numbers on expenditure levels 

per bJ'faduate is demonstrable. The relative ly high growth in graduate numbers (see appendix 

Table B.4) at PTA and RAU provided for a substantia l decrease in expenditures per 

graduate; the modest increase in graduate numbers at RHU assisted in maintaining 

expenditure at a constant level; while the inc rease of graduates at STL in 1996 and 1997 

contributed to the substantial decrease in expenditure per graduate. 
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The decline in graduate numbers at UCT, OFS, UPE and ZLD was accompanied by 

increases in expenditure per graduate. although it is noted that despite the substantial 

negative growth in graduate numbers at ZLD. the increase in the level of expenditure per 

gTaduate at this university was in line with the general level of institutional increase; other 

factors contributed to the containment of costs. The exception to the general association 

between these two variables is noted at DWV and PCH, where growth in graduate numbers 

did not appear to restrain the increases seen in expenditure levels and other factors will have 

accounted for thi s. In broad terms though, an analysis of the figures underlying this 

relationship indicates the following: that a 1 per cent decrease in graduate numbers 

approximates a 3 per cent increase in expenditure per graduate~ whereas a I per cent 

increase in graduate numbers approximates a < I per cent decrease in expenditure per 

graduate <in real terms). There is thus an apparent multiplier effect on expenditure levels 

markedly negative when graduate numbers decline. Maintaining graduate numbers and in 

the face of the transformation process, student numbers alike, is an economic imperative 

that institutions should as a minimum focus on in order to eITect the maintenance and 

improvement of their efficiency levels. 

8.1.4 Allocation of recurrent expenditure by SAPSE programme. 

The overall levels of institutional expenditure and the changes in real tenns that have 

occurred in thesc expenditures have been noted and discussed. The analysis now moves on 

to examine the allocation of institutional financial resources and how thi s may affect 

re lative effic iency levels. Broadly. this allocation is made across three main collective 

SAPSE pro!:,'Tammes - academic, institutional suppon and operations/maintenance (see 

Table 6. 14 and appendix Table D.2). In 1997, an average or 60 per cenl of total annual 

recurrent expenditure was allocated to the various academic programme categories, 18 per 

cent to institutional support and 22 per cent to operations and maintenance. The effic ient 
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universities arc generally characterised by: a higher than average expenditure on academic 

programmes (excluding RI-lU)~ a lower than average expenditure on institutional support 

(excluding DWV); while the level of expenditure on operations Imaintenance ~ above and 

below average could be linked to institutional age (higher than average at PTA and RHU). 

Higher levels of expenditure on this latter category appear also to be associated with those 

institutions - PCH, RI-IU, STL and ZLD - that accommodate a relatively high percentage of 

students in campus residences. Apart from PCH and lLD, where academic expenditure is 

well below the average, there is a consistent level of this expenditure within most 

universities (60-66 per cent). ZLD presents a pattern of allocation that appears unbalanced, 

as shown by its relatively high proportion of expenditure on institutional support activities 

and operations/maintenance. Much the same can be said of PCH, where a particularly high 

percentage of expenditure is allocated to operations/maintenance (an ' old ' institution with a 

high percentage of students in campus residences) . Academic expenditure is generally 

higher in the post-graduate, science oriented and ' old ' institutions, which are for the most 

part inefficienl - the exception being PTA. 

Over the four-year period. this pattern of expenditure has remained largely unchanged, 

although there are some shifts in expenditures that are worth mentioning. Academic 

expenditure increased in the following universities: at OFS by 7 percentage points in 1995 ~ 

at UPE by 5 percentage points over the period 1995-97; at PTA by 10 percentage points in 

1995; at RHU by 3 percentage points in 1995; at STL by 10 percentage points in 1995; 

while at ZLD there was a decrease of 9 percentage points over the four years. Common to 

these changes in expenditure levels is their timing and although there may be various 

explanations for this, 1995 was a year in which student numbers showed above normal 

growth in most institutions. The measured efficiencies of model DEA6 during this period 
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showed improvement at UPE, PTA and RHU and decline at ZLD, suggesting some link 

between increased/decreased expenditure on academic activities and relative efficiency. 

The allocation of about 60 per cent of total inst itutional recurrent expendi ture to the broad 

category of "academic activities ' covers a number of principal cost centres that provide for 

widely differing institutional academic programmes. These include instruction, research, 

academic support, student services and bursaries. Further analys is of expenditure in these 

cost centres shows that oflhe total recurrent expenditure across all institutions in 1997, an 

average of about 22 per cent is allocated to fonnal instruction; 11 per cent to research; 19 

per cent to academic support; 3 per cent 10 sludent services; and 5 per cent to bursaries (the 

total IS 60 per cent - see appendix Table 0 .3). Variations in these levels of expenditure are 

seen across all insti tutions and in all cost centres. but particularly in those of research. 

academic support, student services and bursaries. Given the different classifications 

(cultura l, post-graduate, science oriented. etc.) of the university set, th is is to be expected, 

and expenditure should in any event be commensurate with university objectives and 

policies. The difficulty however. lies in determining whether such expend iture has been 

used efficiently. 

As formal instruct ion and academic support are so closely linked, they wi ll be considered 

unitarily in the ongoing analysis. Together they account for an average of 4 1 per cent (range 

37-48 per cent) of total recurrent expenditure in all institutions. This expenditure is onl 

above average at DWV, OFS, UPE, PTA, and RAU - which includes three universi ties 

from the group of four relatively efficient institutions. The somewhat below average 

expenditure at UCT and STL should be viewed against their high research expendi tures, as 

both these unive rsities are post-graduate and science oriented, but neverthe less are in the 

group of inefficient institutions. The expenditure levels at PTA and OFS can be compared 

with these two universities as they are simi larly classified . Whereas PTA's expenditure on 
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research is above the institutional average, it is nevertheless at a level below that of UCT 

and STL' s, while combined instruction/academic support expenditure at PTA is above the 

institutional average. This presents a more balanced pattern of expenditures, bearing in 

mind that PTA is an efficient univers ity with high research efficiency ratios (see Table 

6. 16). Expenditures at OFS are again different average for research, but well above the 

average for instruction/academic support expenditure. This perceived imbalance in 

expenditure is reflected in thi s university's middle order research efficiency rankings and in 

its measure of inefficiency. The lower than average combined expenditures at PCH, RHU 

and ZLD arc directly attributable to their low levels of academic support expenditure. In 

most institutions, expenditure on student services is a little above 2 per cent, but at UPE and 

RAU the level of this expenditure is panicularly high. Bursary expenditure is generally in 

the range bctween 4-6 per cent in the majority of universities, but is notably high at UeT 

and DWV and surprisingly low at ZLD. These last two cost centre expenditures are 

perceived as being important in marketing the services that a university may ofTer and in 

attracting and maintaining student registration. Higher levels of expenditure in these 

combined cost centres are associated with three efficient universities - DWV, PTA and 

RAU. 

An assessment of the average percentage of expenditure for each academic programme over 

the four-year period shows an apparent general level of consistency and stability amongst 

institutional expenditures. Earlier on it was noted that the level of overall academic 

expenditure showed change in some institutions and this occurred mainly in 1995. Similar 

changes are evident in the combined expenditures of formal instruction and academic 

support , but there arc some differences that arise in this combined expenditure because of 

the subdivision of overall academic expenditure into its more detailed cost centres. The 

level of this combined expenditure, including any changes to this, will be analysed in tenns 
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of the relative cfficiencies measured for each university in model DEA6 (see Table 5.8). A 

summary of this analysis is shown in Table S.4. 

Table 8.4. Level of instruction/academic support expenditure In relation to model DEA6 
eITiciency scores, 1994-97 (per cent). 

UNIV 

UCT 

DWV 

OFS 

PCH 

PTA 

RAU 

RHU 

STL 

ZLD 

Inslnlclion and academic support expenditure 

In the nalTow range 36 39 per cent, higher in 
earlier years, marginal decline in 1996 and 
1997 

In the range 41 48 per cent, increased in 1995 
10 highest level or 48 per cent, then decreased 10 
41 percent in both 1996-97 

In the range 42 - 49 per cent; increased in 1995 
10 49 per cent, then remained around Ihis level 
in successive years 

In the range 38 - 43 per ccnt , decreased in 1995 
to 38 per cent. then increased in each successive 
year 

In the range 33 - 37 per cent; lowest in 1995, 
then increased in each successive year to 37 
per cent 

In the broad range 38 - 48 per cen! ; large 
increase in 1995, up again in followi ng year, 
bUI decreased 10 44 per cent in 1997. 

In Ihe range 43 - 47 per cent ; marginal increase 
over the first Ihree years. then decrease 10 43 
per cent in 1997. 

In the narrow range 35 - 37 per cent; increased 
1037 per cent level in 1995 and remained there 

In Ihe range 36 - 43 per cent; increased 1043 
per cent in 1995, then decreased to 39 per cent 
to rcmain at Ihis lcvel in 1996-97 

In the range 30 - 37 per cent, high increase in 
1995, remained at this level in rollowing year, 
then increased marginally in 1997. 

Model DEA6 efficiency mcasuremem 

Unitary efficient in 1994, but efficiency scores 
declined in each successive year 

Although inefficicnt in 1994-95, efficicncies 
improved to reach unitary level in 1996-97 

Unitary eRicient in 1994, but efficiency scores 
declined in successive years 

Inefficient. although efficiency scores generally 
improved over the rour years 

Unitary efllcient over all rour years 

Measured as inefllcient, but efficiency scores 
improved over the rour years to highest level in 
1997. 

Unitary eflicient over all rour years. 

Inefficient in 1994, but measured unitary 
efficient in 1995 and in all rollowing years 

Measured as inefficient , efficiency scores show 
marginal decline over the period, although a 
small improvement scen in 1997 

Inefficient in all years. efficiency imprOVed 
substantially in 1995, but then tailed-off in each 
successive year 

It appears that the level of this expend iture is not an underlying determ inant of unitary 

efficiency - RAU and DWY's al location is around 43-45 per cent, while PCH and RHU 's 

expendi tu re is at the 35-37 per cent level. These difTerences arc not insigni ficant. Of more 

interest are the incremental changes that occur and the effects that change - both positive 
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and negative - have on efficiency scores. There appears to be a plausible relationship 

between change in the level of expenditure and changes in efficiency scores. UCT 

demonstrates a steady decline in DEA effi c iency following marginal decreases in 

expenditure, notwithstanding the other factors that may have contributed to this. UP E. PTA 

and RHU all show improved DEA effi ciency scores following increases in their 

expend iture. PCH and RAU illustrate a difTerent scenario in that increased expenditure in 

these two uni versities could be a fac to r in maintaining the ir unitary effi cient scores. while 

the increased expenditure at DWY and ZLD in 1995 contributed to a significant 

improvement in their efficiency scores. The exceptions to this relationship are noted for 

OFS and STL. whe re in the light of inc reased expenditure, DEA e ffi ciency scores declined, 

although other facto rs wi ll have accounted for th is. This is not to suggest that by continuall y 

increasing expenditure, effic iencies will Improve; indeed, excessive incremental 

expenditure may lead to inefficiency. An institution is required to ach ieve a balance 

between expenditure in the different cost centres so that limited financial resource is 

optimised and an overall measure of unitary efficiency is achieved. 

8.1.5 Allocation of recurrent expenditure by functional categories. 

Thus far the analysis has focused on recurrent expenditure within the SAPSE programme 

structure. A difTerent orientation to the analysis can be achieved by examining this 

expenditure in terms of broad functional categories of expenditure (see Table 6.6), the 

principal one being personnel expenditure. It has already been shown that personne l 

compensation is the most important component of recurrent expenditure - accounting for an 

average of 65 per cent of total annual expenditure across all institutions in 1997. The high 

fixed cost nature of personnel expenditure and its implications for institutional cost 

structures have been referred to earlier (see also section 6.2). 
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Personne l expenditure ranges between 57 per cent at PCH to 72 per cent at OFS, is well 

above average in the Black university group and apart from DWY, is at or below average in 

the relatively efficient universities. Over the four-year period, the re has been little change in 

the average level of institutional personnel expenditure - attributable to its fixed cost 

classification. However, intra-university changes mainly in the range of 3-7 percentage 

points have occ urred in some institutions: decreases arc noted at UCT, OFS, UPE and PTA 

and increases at DWV, STL and ZLD (an exceptional 12 percentage points). Stability in the 

levels of expenditure is evident at PCH, RAU and RHU - three of the four unitary efficient 

universit ies measured in model DEA6 (see Table 5.8). 

An analysis of personnel compensation by maIn cost centre for all institutions in 1997 

shows that the category of instruction and research attracts an average of 48 per cent of total 

personnel expenditure. In thi s cost centre there is reasonable consistency amongst the 

university set - excluding DWV, which has a low of 34 per cent. Apart from DWV, the 

relatively efficient universi ties allocate financial resource at above average levels. The 

remaining expenditure is allocated to executive management and general administration -

average of 24 per cent, but particularly high at RAU (36 per cent); technical suppon and 

services - average or 22 per cent, although generally high at DWV, STL and Z LD and low 

at RAU ( 11 per cent)~ and speciali st support - average of 6 per cent, but differing between 

universities and rather high at DWV, UPE and PCII. 

Over the four-year period there has been an interesting shift in the levels of overall 

institutional expenditure: a 4 percentage point decrease in the average for instruction and 

research expenditure has been accompanied by a corresponding increase in executive 

management and general administration expenditure of 3 percentage points. Little change 

occurred in the levels of technical support/services and specialist support expenditure. With 

the exception of UCT and PCH, all other institutions reflected some degree of change in 
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either one or in both of these cost centres. Decreases in instruction and research expenditure 

are seen al DWY (1997), UPE, PTA (significanlly in (995), RAU, RHU (1995) and STL 

( 1996) while an increase against the trend is secn at OFS. Increases in executive 

management and general administration expenditure are observed at DWV, OFS, UPE. 

PTA (high in 1995 and 1997) and RAU (high in all years) while decreases occurred al ZLD. 

The relatively eflicient universities all showed a decline in their percentages of instruction 

and research expenditure and with the exception of RIIU, these were offset by an increase 

in executive management and general administration expenditure. 

Analysing the allocation of personnel resource in a cost centre according to attributable 

expenditure and by the full-time equivalence of personnel (numbers) - both in percentage 

tenns - can provide the basis of an interesting comparison. By computing a ratio of these 

two different values. it is possible to detennine whether institutions are spending 

proportionately more or less than others on their employee compensation within the 

different categories. These ratios are shown in Table 8.5 for the cost centres of 

instruction/research and executive management and general administration. 

Table 8.5. The ratio of the percentage of expenditure/percentage of FTE personnel by cost 
centre, 1997. 

COST i UCT DWV OFS UPE PCH I)TA RAU RHU STL ZLD : AVE ' . . 
CENTRE . 
INSTI 148 135 1.54 142 172 154 143 170 126 1.54 150 
RES 

EXECI : 081 121 095 090 083 I 10 083 091 075 096 ' 093 
ADMIN 

For instruction and research, institutions are on average allocating 1.5 per cent of total 

personnel expenditure for each I per cent of instruction and research FfE personnel. Based 

on an arbitrary variance greater than 10 per cent around the average, a lesser proportion of 

expenditure is allocated at DWV (Iow percentage of appointed professors and doctoral 
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degrees) and STL (due to other employment factors), while a greater proportion is allocated 

at PCII (high percentage of appointed professors and doctoral degrees) and RHU (due to 

other employment factors). 

Institutions are on average a llocating 0.93 per cent of total personnel expenditure for every 

I per cent of executive management and general administration personnel. Assuming the 

same variance, a lesser proportion of expenditure is allocated at UCT, PCH, RAU and STL, 

while a greater proportion is allocated at DWY and PTA. These ratios reneet each 

institution' s specitic terms and levels of appointment and quality of personnel. 

8.1.6 Financial investment in fixed assets. 

The term fixed assets has previously been defined (see section 6. 1), and generally includes 

all long-lived property - immovable and moveable - owned by an institution or secured by 

formal agreement. Although the analysis of investment in fixed assets dwells mainly on the 

pattern (in percentage tenns) of allocation of I1nancial resource by SAPSE programme in 

each institution, it is interesting to note the levels (in financial terms) of investment that 

universities have undertaken to establish their educational infrastructure. As an introduction 

to the subsequent discussion, the total amount invested in I1xed assets in 1997 at each 

institution is shown in Table 8.6, along with some other dimensions useful for gaining a 

perspective on this investment. 

It is difficult to draw a comparison between these varying levels of investment expenditure 

as the amounts are shown in historical cost tenns - annual fixed asset investment summed 

over varying time periods - and no provision is made for their depreciation (an institutional 

accounting policy). Nevertheless, there are some interesting observations that can be made 

about the levels of institutional investment and for purposes of comparison, a value showing 
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fixed asset investment per 1000 students has been calculated for each university. These 

values are conveniently grouped in onc of four suggested categories of investment: 

1. High - R40 million and above: UCT is the only universi ty included at this level. 

2. Above average - R30 to 39 million: included are DWV, OFS, PTA, RI-IU and STL. 

3. Below average - R20 to 29 million: UPE and PCH are invested within these levels. 

4. Low - below R20 million: includes RAU and ZLD. 

Table 8.6. Total investment in fixed assets (Rand million); total student numbers (ODD' s) 
and students residing in institutional residences (per cent), 1997. 

UNIV UCT DWV OFS UPE PCH PTA RAU RHU STL ZLD 

FIXED 671 297 349 174 257 799 244 179 580 139 
ASSETS 1 

FIXED 30A 223 36.7 29 .7 27 .3 35 .6 26 .5 26.6 24 .9 12.6 
ASSETS 
GROWTH2 

FA INV!1000 43 30 33 23 23 31 11 36 37 18 
STUDENTS) 

..... ...... - .... . 
STUDENT 15,4 9.8 10.5 7.6 11 26.0 22.0 4.9 15.7 7.6 
NUMBERS 

STUDENT 7.9 - 7.3 139 34.7 11.0 7.7 43 .1 20.9 9.9 22.5 
GROWTH4 

_ ... _ .. .. . . .... - ........ 
STUDENTS 269 17.3 220 16.1 30.3 20.2 lOA 43 .2 36.0 33.2 
ON-CAMPUS 

Note: I Historical cost tenns, per 1997 balance sheet. 
2 Growth between 1993-96 as a percentage. 
3 Fixed asset investment per 1000 students (Rand million). 
4 Growth between 1994-97 as a percentage. 

An analysis of the level of fixed asset investment in each university shows that overall: it is 

higher in institutions structured to provide a full range of faculties and in those that are post-

graduate and science oriented; it is generally lower in the undergraduate group of 

universities; it is lower in the new group of universities (and vice versa); and it is generally 

higher in those institutions that have a relatively high proportion of students that reside in 

institutional accommodation (PCH and ZLD are exceptions). This is a logical outcome, 
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although it is difficult to reconcile the differences that exist in the level of investment at 

UCT and RIIU on the one hand and at RAU and ZLD on the other. given their respective 

student numbers. 

A plot of the two variables - investment per 1000 students and total student numbers -

shows some interesting groupings of universities VI.\-a-VI.~ their fixed asset investment level s 

(scc appendix Figure FA) . The group of fi ve universities in the 'above average' category of 

investment per 1000 students (average".. R28.Sm) is of interest because their st udent levels 

di ffer widely and their distinguishing characteristics arc not all the same. Within this grouP. 

given their similarities, OFS, STL and PTA may be compared, as a sub-group in which 

STL' s level of investment appears to be relatively high wh ilst PTA's investment is at a 

relatively lower level. UCT and STL are likewise si milar in many respects and with almost 

the same student numbers, but STL's infrastructure has, by comparison, been established on 

a relatively lower investment out lay. 

Comparing the investment in infrastructure at OF'S and rCI-I, these a re at quite difTerent 

levels despite the fundamental similarities of these two institutions - including student 

numbers - and whereas OFS is science oriented and warrants higher investment, PCH has a 

relative ly larger stude nt population residing in campus accommodation, which requires 

additiona l investment. The justification for this difference may partially be attributed to 

investment efficiency at PCH. A useful comparison can a lso be made between investment 

levels at UPE and ZLD - both have similar dimensions including al most identical s tudent 

numbers though ZLD has double the percentage of students living on-campus - but a 

difTerential does exist and though not as marked as in the case of OFS and PCH, its 

underl ying cause may be due to policy fundamental to the aparthe id era. 
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Two institutions that stand out are RHU and RAU . A high investment level is noted at RHU 

and, although the panicularly high proportion of students that reside on-campus may 

account for part of this, it is nevertheless devoid of a health science and engineering faculty. 

In view of its modest student numbers, perhaps an optimal investment level has not been 

realised at th is university, despite being measured as efficient in model DEA6 (see Table 

5.8). The relatively low level of investment at RAU should not be taken to suggest that 

RAU ofTers a limited physical infrast ructure; the absolute amount of investment is very 

sim ilar to that of PCII '5, but its student numbers arc double those at PCH. The effect of a 

high student population on resource utilisation is again evident at this university, which has 

been measured as unitary efficient in model DEA6. 

An interesting companson can be made between the growth in absolute fixed asset 

investment (measured between 1993-96) and the growth in student populations (measured 

between 1994-97) at each university over a three-year staggered period l
. The high fixed 

asset investment growth at UCT, OFS, UPE and PTA is matched by high student growth at 

UPE. average student growth at OFS and well below average student growth at UCT and 

PTA . Average fixed asset investment growth at PCH , RAU and RI-I U is accompanied by 

lower than average student growth at PCH and above average student growth at RAU and 

RHU (a ll unitary efficient in model DEA6 - see Table 5.8). The lower than average fixed 

asset investment growth seen at DWV, STL and ZLD ( in particular). is viewed against 

negative growth at DWV, below average growth at STL, but high student growth at ZLD. 

That there are variable outcomes to increases in investment are due to its nature: investment 

may be for renewal or replacement purposes, or, it may be for planned new development. 

The former category does not necessarily anticipate student growth, but the latter almost 

1 The efTccl on student numbers is assumed to lag the investment in infrastructure by one year on average. 
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certainly does. Overall , student growth (exogcnously determined) follows increases in fixed 

asset investment for new development (endogenously planned and controlled). 

Investment in fixed assets comprises a substantial portion - an average of 56 per cent for all 

universities - of the total assets, which further includes long-tcnn investments and working 

capital , employed in these institutions. The analysis of investment in fixed assets centres on 

the eleven major programmes defined in the programme classification structure of poSl

secondary ed ucational institutions. These programmes will be grouped into three categories: 

the first is an aggregation of eight of these programmes and is referred to as the functional 

category of ' educational and general '; the second covers the programme of ' auxiliary 

enterprises' ; and the third, referred to as <other', includes the programmes of hospitals and 

independent operations (see appendix Table 0 .8 for explicit definitions). 

The category of 'cducational and general ' absorbs about 74 per cent of financial resource 

allocated for the purpose of overall fixed asset investment. This allocation varies amongst 

institutions, with high investment levels seen at UPE and RAU and a notably lower level at 

UCT. The below average level of investment recorded at PCH, RHU, STL and ZLD must 

be viewed against their respective above average investments in auxiliary enterprises, as 

these institutions are characterised by a significantly high percentage of students who reside 

in institutional accommodation (fixed asset investment in the programme auxiliary 

enterprises provides for student accommodation). Educational and general fixed asset 

investment is above average in the <new' university group, including ZLD - taking into 

account its high investment in auxiliary enterprises. It would appear that investment in this 

category is above average in all the post-graduate/science oriented institutions. This is 

clearly the case at OFS and PTA and if the high investment seen at UCT and STL in the 

category of ' other' - which covers medical infrastructure investment - is taken into 

consideration, then these two universities comfortahly fit into thi s observation. The efficient 
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group of universities all display educational and general fixed asset investment levels that 

arc above institutional average - by approximately 5 percentage points - and this includes 

RHU ifilS high investment in auxiliary enterprises is taken into account. 

Over the four-year period there has been insignificant change in the average percentage of 

investment in the three categories across all institutions, largely because of the nature of 

these assets. However, small shifts in the proportions of investment are seen in seven 

universi ties - excluding UeT, RAU and ZlD. Educational and general investment 

decreased at DWV, OFS, UPE and STL by between 2-6 percentage points; the shift 

generally 10 the category ' other ' investment. The proponion of investment in auxiliary 

enterpnses decreased by 3 percentage points at pel-! and RIIU; shining to educational and 

general investment at both universities as well as to ' other' investment at RHU. At PTA. the 

shin was from ' other' investment to auxiliary enterprises by 3 percentage points. There are 

no clear links between these trends and the relative efficiencies measured in model DEA6 

between 1994-97 (see Table 5.8). 

The analysis proceeds to examine in more detail the allocation of financial resource to the 

three main investment centres - educational land and buildings. equipment and library 

collections - that fall under the major category of educational and general fixed asset 

investment. Investment in educational immovable property accounts for an average of 

45 per cent of this resource. educational equipment 30 per cent and library collections 

21 per cent (the remaining 4 per cent relates to construction in progress, etc. - see appendix 

Table 0 .9). The apparent irregular patterns of investment seen across the institutions have 

been noted (see section 6.1). but in most instances the inherent characteristics of each 

university account for this. 

The post-graduate/science oriented institutions are generally distinguished by a below 

average level of inveslment in immovable property and an above average level of 
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investment in educational equipment and library collections. An exception to this pattern is 

secn at STL. where there is a marked emphasis on immovable infrastructure and 

proportionately less investment in the other two investment centres. The 'ncw' universities 

largely undergraduate with a low percentage of science students arc generally typified 

by a proportionately high investment in land and buildings and a consequential low 

investment in equipment and library collections, although RAU 's investment pattern 

Tellcets more balance in the distribution of resources, which conforms very closely to 

average institutional investment levels. The exceptionally high investment (71 per cent) in 

immovable property at DWV suggests that educational equipment and library collections 

may be under capitalised at this university. Of the group of efficient universities, al1 show 

different patterns of allocation across the three main investment centres, renecting their 

different characteristics and needs for the achievement of educational objectives. 

During the period 1994-97, there has been a shift in the distribution of investment across the 

category of educational and general fixed assets: the average institutional level of 

investment in immovable property has decreased by 4 percentage points. leading to a 

I percentage point increase in educationa l equipment investment and a 2 percentage point 

increase in library collection investment. More specifically. the level of investment in 

immovable property has decreased by some 3-12 percentage points in seven universities, 

countered by an increase of 2-5 percentage points in the investment level of educational 

equipment and by further investment in library collections of2-3 percentage points. Only at 

PTA has there been an increase in the level of investment in immovable property (by 

5 percentage points), wh ile at UPE and STL, decreases of 4-5 percentage points occurred in 

the investment level of educational equipment. The efficient group of universities - apart 

from PTA - a re characterised by a shift in the level of resources, away from immovable 

property into moveable assets, which mainly featured library collection investment. 
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8.2 Efliciency and the quality dimension. 

It will be recalled from Chapter 3 that the quality of teaching needs to be assessed mainly 

by reference to the achievement of students once they have graduated (see section 3.4. 1). 

But defining standards for undergraduate degrees is difficult to accomplish, not only 

between the fac ulties of n university but to a greate r extent , across the uni vers ity sector as a 

whole. 

There is a general perception that graduates command a competitive advantage in the labour 

market. They have better prospects of securing employment, of achieving job satisfaction 

and of making morc satisfactory progress in their careers. However, this rai ses the issue of 

graduate equi valence amongst institutions, an aspect of performance that has been alluded 

to previously. It is unlikely that all institutions are ab le to produce graduates of equal 

standing and whereas the graduates of certain universi ties will be regarded as comparable, 

others will not be viewed quite in the same way. Institutions are required to produce output 

as efficient ly as possible, but a fine line divides this requirement and that of maintaining 

quality standa rds in teaching and research. In recognition of this , we move on to examine 

the relationship between institutional emciency and the Fi rst Employment Experiences of 

Graduates (HSRC, 1999)1, as well as the extent to which audit and accounting b'TIlduates are 

successful in external public examinations (PAAB)2 - used merely as one possible example. 

8.2.1 First employment experiences of graduates. 

For a ll institutions, an average 0[62 per cent of graduates secured employment immediately 

after graduating~ this ranged from a low of 46 per cent at DWV to a high of 70 per cent at 

PTA (sec appendix Table E. l). Of this successful group of graduates, 56 per cent were from 

I The survey for this report commenced in April 1997 in respect of graduates who graduated between \99 \-95. 
Data specific to thi s study was made available by the HSRC on request 

1 The results Oflhc I)AAB's examinations for 1997 were provid(..'(\ by spl.'Cial arrangcmCnI . 
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Other inllucnces that may give ri se to different graduate success include for example: the 

location of an institution, its history and age, and the composi tion of its graduates e .g. 

philosophy ver.\IIs the business disciplines. 

8.2.2 Periods of unemployment. 

or the graduates that eventually secured employment (delayed cmployment)~ 33 per cent 

achieved this within the first three months of searching; 67 per cent within the first six 

months and 88 per cent within the first year (cumulative percentages). The remaining 12 per 

cent of graduates required more than one year to find a position (see appendix Table E.2). 

G raduates from OFS, UPE, RAU and STL fared better than those from other universities in 

finding employment during the first three months. while over the first six months, graduates 

from this grouP. in addition to those from PTA and RI-tU. achieved a higher ratc of success. 

Conversely. graduates from UCT. DWV and PCH required a longer period to secure a 

position. The analysis does not refute the proposition that the attainment of relative 

efficiency does not necessarily preclude the achievement of quality and therefore 

equivalence in university graduate out-turns. 

Findings of the HSRC's survey (1999) suggest that a lack of experience and the limited 

avai lability of positions in specific fields o'- study were the main ditriculties encountered In 

finding employment. White graduates sited population group prejudice as another imponant 

factor that hindered their search. Difficulties encountered in securing employment by 

graduates from the historically black universities (and not by others), included a reluctance 

to relocate to other areas and employers' bias towards the institution they had studied at. 
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8.2.3 The value of a degree on entering the labour market. 

An average of 58 per cent of graduates across all universities indicated that their 

qualifications had assisted them to a great extent in securing employment; a further 24 per 

cent felt that to some extent they had been assisted; whi le 18 per cent of graduates felt that 

their qualifications either assisted them to a small extent or had made no impact at all (see 

appendix Table E.3). 

Amongst the relatively efficient group of universities, a higher than average percentage 

(62 per cent) of graduates felt that their degrees had assisted them to a greater extent in 

securing a position (excluding RA U - 52 per cent). An above average (63 per cent) of 

graduates in the relatively inefficient universities of UCT, UPE and peH, indicated that 

they had also been assisted to a greater extent. As might be expected, graduates with 

vocational education and tra ining in specific professions, inc luding medic ine (79 per cent ), 

engineering (70 per cent) and law (6 1 per cent), indicated that they had been assisted to a 

great extent in the search for a position. 

8.2.4 Graduate performance in public examinations. 

The quality of institutional graduate output and therefore the extent of graduate equivalence 

may also be assessed by measuring the success rate of graduates in external publ ic 

examinations. The results of the Public Accountants ' and Auditors ' Board' s qualifying 

examination results for 1997 have been used for this analysis (see appendix Table EA). A 

mixed perfonnance by the graduates of both the relati vely efficient and inefficient 

uni versi ties, who wrote these examinations, is seen in these results. Graduates from PTA 

and RAU achieved an overall high pass rate of around 70 per cent for both parts -

accountancy and auditing ~ of the examination, while for DWV and RHU this was much 

lower at around 40 per cent and well below the total institut ional average of 55 per cent (for 
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all fourteen universities offering candidates). In the relatively inelTIcient university group, 

above average pass ralcs were recorded at UCT (84 per cent). pel-{ and STL, whi le below 

average performances were seen at OFS and UPE. An analysis of the results of the 

individual exam inations for accounting and auditi ng shows a similar trend amongst both 

insti tutional groups (by efficiency level), even though the pass rates for the auditing 

exam inat ion arc generally lower (excl uding UCT a nd PCII). 

Although these results and this ana lys is are not representative o f overall universi ty graduate 

quality and are too specific to be of use in drawing general conclusions, they do provide 

some indication of the extent to which graduates from different un iversit ies are able to 

perform in the public domain. They agai n demonstrate that some re latively efficient 

institutions a re equally able to achieve standards of quality in their teachi ng and as a 

consequence, produce graduates of a high calibre, but they also show the variance that 

exists amongst institutions - be they effic ient or not - in terms of graduate equi valence. 

However, the quality of teaching in this area is regarded by many as being morc important 

than the overa ll effi ciency of an institution as a whole. 

Various aspects of the overall analysis of unive rsity effic iency, arising from this chapter, are 

summarised in Table 8.7 overleaf. 

The final chapter provides a summary of the main research findings; suggests benchmarks 

of <best practice ' for the university sector~ discusses some further considerations and sets 

out conclusions. 



Table 8.7. Summary of the analysis of anal~ical review research results -chapter ~, 

CATEGORY UCT DWV OFS UPE PCH 

EFFICIENCY: Inefficient Efficient Inefficient [nefficient hlefficlent 
.............. .... .. ........ ...... .. .... .... ................................ " .......... " .. ~ .............. "" .. .. .................................... .. .... .. ........ " .... .. .......... .. .................... . .............................. " ~ ............................................. .. .................... " .............................................................. " .............. " .................................. , 

STUDENTS: 
Undergraduate no) s below average aoove average below average well above average below average 
Post ·graduate no's well above average.pgn l well below average above average well below average well above average 
Growtn-4 year well below average negative average well above average.dist1 below average 
Graduate growth-4 year negative positive, around average negative negative positive, above average 
Entrance criterion rugh standards below average around average marginally above average around average 
On campus residence average relatively low below average relatively low above average 

.. .... .. .... .. ..... .......... ................ ..................................... ............................................................................................................................................. 

PERSONNEL: 
Instructlonlresearch no 's average well below average around average above average average 
Administration no's marginally above average below average around average below average marginally below average 
Tech serviceltrades no's average above average around average below average above average 
Professors appointed rugh per cent low per cent above average below average above average 
Doctoral qualification rugh per cent below average average average well above average 
Research output per FTE below average below average around average around average well below average 

..... ..... ... ... .. ..... .. .... .. .... ...................... ............... .. ..... .......... .. .......................... .. ............ .... ............. .......................................................... ............................................................... ~ .............. ~ ................................. 

EXPENDITURE: 
Fixed cost structure below average above average rugh around average well below average 
Expenditure per graduate hlgh marginally above average above average below average marginally below average 
Real expend per grad·4yr t 1 ),6 per cent t}),9 per cent + I ) ,6 per cent t 22,0 per cent t 19.4 per cent 
Academic expenditure above average marginally above average above average marginally above average below average 
Inst/acad support expend3 below average average above average marginally above average below average 
Research expenditure high low average below average about average 
Personnel expend-4year

4 no change in allocations dec inst/res; inc exec/adm inc Inst/res; inc exec/adm dec inst/res; inc exec/adm no change in allocations 

FA INVESTMENT: 
Investmentll 000 students hlgh above average above average below average below average 
Investment growtn-4year above average below average high marginally above average average 
Educ/general investment well oelow average5 above average above average well above average belowaverage6 

... ... . ... . . . .. . . t ....... . ........ . ............... • •••• .. ••• • •• • . ..... .. ............ . ... . . . . .. .. . ..... . .. . ..... . ................................................................ . ............... . ........................................... , 

QUALITY: 
Employment experience below average low marginally above average marginally below average below average 
Unemployment 6·montn

7 
oelow average success oelow average success hlgh rate of success average rate of success below average success 

Notes: I P~ - post·graduate higher. 2 DIst - distance·learning from 1997, 3 Instruction/academic support expenditure, 4 Considers changes in the cost centres: 
Instructionl research; executive/administration (dec - decrease; inc - increase), 5 Should be viewed against high investment in medicaUindependent operations, 

6 Should be viewed against investment In au~liary enterprises, 7 Unemployment over 6-month period: success in securing a position, 

N o 
N 



Table ~.7. Summary of the analysis of anal~ical review research results - chapter ~ (continued). 

CATEGORY PTA RAU RHU STL ZLD 

EFFICIENCY: Efficient Efficient Efficient Inefficient Inefficient 
.................... . . ... . . ..... ... ...... .... ....... . . .. ......................... .. .... . - ....... ..... ... ... .. ...... ..... .......................... ............... .. ..... .. ......................... ... ... ..... .. .. .................. 

STUDENTS: 
Undergraduate no's below average around average around average well below average very hlgh 
Post·graduate no's aoove average.pgn l around average around average well above average.pgh I very low 
Growth·4 year well below average high.dist2 well above average below average well above average 
Graduate growtn·4year positive, well above ave positive, very high positive, below average positive, below average high negative 
Entrance criterion hlgh standards above average well above average well above average well below average 
On campus residence below average very low very ltigh well above average above average 

............................... .... .... . ... . ........ .... ..................... ......... ................ ................................................. 4 ..................................................... . ............ 

PERSONNEL: 
Instruction/research no's above average above average around average above average below average 
Administration no's well below average hi~ below average above average below average 
Tech service/trades no's above average low well above average below average high 
Professors appointed above average high per cent below average average very low 
Doctoral qualification below average high per cent average well above average very low 
Research output per FTE above average very hlgh above average below average well below average 

......... .. .............................. .. .. . .. .... . ........ ............ .... .... ......... ... .............. 4 ............................. .. ..... _ ............................ . ........... ..... ............. .. ................. .... ..... 

EXPENDITURE: 
Fixed cost structure average below average below average marginally below average well above average 
Expenditure per graduate below average low below average marginally below average very high 
Real expend per grad-4yr - 12 . ~ per cent -12.9 per cent 0.0 per cent -J ). ~ per cent t 1 ~.~ per cent 

Academic expenditure above average above average below average average well below average 
Inst/acad support expend) above average above average below average marginally below average below average 
Research expenditure above average marginally below average average well above average low 
Personnel expend.4year 4 dec inst/res; inc exec/adm dec Inst/res' inc exec/adm decrease inst/res decrease inst/res decrease exec/adntin 

..................... ........ .. ..................................................................................... .. .................. .. - .. - ..................................................... ..... .......................... 

FA INVESTMENT: 
Investmentll 000 students above average low above average above average low 
Inve~tment growtn·4year high around average around average below average low 
Educ/gen investment above average high 

I 
belowaverage6 below average' below average" 

....... ... ............... ............................................................................................................................................................................................................ 

QUALITY: 
Employment experience well aoove average above average about average about average no data 
Unemployment 6.month 7 average rate of success above average success above average success above average success no data 

Notes: I Pgh - post-graduate higher. 2 Dist - distance-learning from 1997. 3 Instruction/academic support expenditure. 4 Considers changes in the cost centres: 
Instruction/ research; executive/administration (dec - decrease; inc - increase). ) Snould be viewed against investment in auxiliary enterprises. to 

6 Should be viewed against hlgh investment In medicaVindependent operations. 7 Unemployment over 6·month period: success in securing a position. 0 
lJ) 
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CHAPTER N INE 

SUMMARY OF FINDINGS A I) CONCLUSIONS 

9.0 Introduction. 

The main objectives of this thesis were to measure the relative efficiency of a selection of 

South Africa"s public universi ties between 1994-97, to examine the changes in these 

effi c iency levels and to offer explanations for the levels of re lative efficiency observed in 

these institutions. This study was specifically concerned with the measurement of technical 

efficiency. Prior to dealing wi th these objectives, the broad parameters of the university 

sector and the importance of the topic were exam ined - both in general tenns and 

particularly in the context of the new Higher Education Act (Government Gazette, 1997) 

and the report or the Council on Higher Education (2000). which recommends the 

reclassification of public universities. The difficulties facing the HE sector include the 

declining overall national participation rate in HE, competition between institutions for a 

decreasing number of matriculated students, a decline in student numbers in the historically 

black uni versities as a result of migrat ion to the historically white universities, an overall 

research output decline since 1994 and the effect o f reduced government funding on 

institution financial viabi li ty. Whilst a degree of rationali sation has occurred in many 

institutions, the sector as a whole is poised for overall restructuring. 

9.1 Summary of findings. 

There can be little doubt that the scope of this thesis would have been rather limited had the 

analysis depended on the use of only one of the two methodologies used. As it turned out, 

the use of both DEA and analyt ical review broadened the scope of the research and added 

depth and balance to the analysis. This is not to suggest that there are no limitations to ei ther 



205 

method but, in view of their complementary qualities, some of these limitations have been 

obviated and others reduced. While DEA was particularly suitab le for providing an overall 

measure of institution relative efficiency, for providing a comparative assessment of 

effic ienci es and for facilitat ing other observations concerning efficiency measurement, 

analytical review was notably useful for identi fy ing speci fi c measures o f relative efficiency 

and, importantly. for confirming and consolidating the efficiency measures derived from the 

DEA computations. Ana lytical review was especia lly appropriate for providing inte resting 

pointers to the likely factors contributing to effic ie ncy levels and the ir c hanges. 

9.1.1 DEA efficiency measurement. 

Three different DEA mode ls were developed to measure relative efllciency of each 

institution. T he first two of these models - referred to as pre liminary model s - separate ly 

considered the measurable output of academic teaching (degree credits) and research results 

(total research output). Various input variables were tested in each model , which produced a 

series of phase or interim models: the academic mode l consisting of seven phases (see 

section 5.1) and the research model comprising five phases (see section 5.2). By integrating 

the elements of the academic and research models, the consolidated model - structured over 

seven phases - provided for the overall measurement of relative effic iency (see section 5.3). 

Input minimisation was assumed in all model developme nt, which was limited by the DEA 

technical requirement that a maximum of only four variables ( inputs and outputs in 

combinat ion) could properly be used in the computations (see section 4.2.3). 

T he choice of DEA6 as the pre ferred model for the ongoing DEA analysis was made on the 

basis that its two input variables - capital employed and total recurrent expenditure -

embodied the thesis intention of capturing a wide spectrum of input resources, while 

sati srying the technical requirements of DEA computation. Although these two variables 
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represent the overall financial dimensions of institutional resources, it was considered that 

further quantitative and some qualitative dimensions of the professional staff and certain 

dimensions of the student population, could appropriately be assessed through analytical 

review analysis. In developing these models, technical efficiency was differentiated 

according to two types of measures - one based on inputs defined in cost or financial terms 

(cost efficiency) and the other based on inputs defined in non-financial terms (technical 

efficiency). 

As the three models progressed through their phases of development, there was repeated 

evidence of a high degree of consistency and stabil ity in the relative effic iency scores 

recorded for most institu tions. Thi s was partI cularly the case for DWY, UPE, PCH, PTA, 

RAU, RHU and ZLD over some four to six phase developments - i.e. models DEA2 to 

DEA7. To a lesser extent this characteristic was seen in the scores for OFS and was less 

apparent for UCT and STL. 

Measures of unitary efficiency were recorded for DWV, PCH and RAU in the academic 

model (DEA7A); for RAU and RHU in the research model (DEA5R) and for DWY, PCH, 

RAU and RJ-IU in the consolidated mode l (DEA6). Other institutions not positioned on the 

efficient frontier recorded measures of relative inefficiency at varying levels: in the 

academic model from 70 per cent for ZLO to 99 per cent for PTA and STL; in the research 

model from 56 per cent for ZLD to 98 per cent for PTA; and in the consolidated model from 

74 per cent for ZLD to 93 per cent for PTA (see Tables 5. 1, 5.2,5.3). 

Of the four universi ties that were measured unitary efficient, one is mainly an 

undergraduate university (DWY), a second (PCH) has a post-graduate orientation, while 

RAU and RHU have a balance between these last two categories. Only one university 

COWY) offers a comparatively wide range of courses. all have markedly different total 

student numbers. they are represented in each of the divisions of the cultural classification 
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and they are equally divided between the ' new' and ' old ' institutions. These characteristics 

were found not to influence the efficiencies measured in the consolidated model. 

Using DEA programme output , further technical analysis of model DEA6 showed that 

DWV, PCH, RAU and RHU were cited in the reference or peer groups of the less efficient 

universities. RAU was cited s ix times and featured in the reference group of all less effici ent 

universities, reI-! and RHU were both cited five times and DWY only once. The most 

common and frequent grouping of peer universities included PCH, RAU and RHU and they 

were associated with the less efficient universities - OFS, PTA, STL and ZLD (sce Table 

5.4). 

Analysis o f the targets set by DEA for input improvement showed a consistent pattern of 

balanced reduction of capital employed and total recurrent expenditure in the less efficient 

institutions. Reductions between 7 and 26 per cent for both variables across all institutions 

were indicated, although for the less effici ent insti tutions - ZLD, UP E, OFS and UCT - an 

average reduction of 23 per cent is needed to achieve a unitary efficient unit. Further, UCT 

has an additional need to improve output of degree credits by about 14 per cent to achieve 

unitary efficiency (see Table 5.5). 

The influence of an imposed constraint on research output and its resultant effect on 

efficiency scores was observed in model DEA6. There was no effect on the unitary efficient 

scores of DWV, PCH and RAU; almost no effect on the efficiencies of ZLD and UPE (less 

than I per cent decrease); a moderate effect on those of OFS, PTA and STL (13-15 per cent 

decrease) and a marked effect on the efliciencies of UCT (26 per cent decrease) and RHU 

(29 per cent decrease). If research output is seen to some extent less important than 

academic output, then RHU 's sensitivity to weighting the research output variable brings 

into contention the efficacy of its unitary efficient score (see Table 5.7). 
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The analysis of re lative efficiency between 1994-97 demonstrated a further underlying 

stabi lity in the DEA model over time and revealed some interesting trends in the 

efficiencies of certain institutions (see Table 5.8). Overall , the average efficiency for the 

university group increased from 86 per cent in 1994 to over 91 per cent in 1995, but then 

declined in each successive year to reach a level of 88 per cent in 1997. Much the same 

trend was seen for average inefficiencies, with the difference between these two measures 

widening over the latter three years. Only two universities - reI-! and RAU - were unitary 

efficient over the four-year period. Increased relative efficiency was noted for RHU (89 per 

cent in 1994 to unitary level in 1995 onwards), for DWV (79 per cent in 1994 to unitary 

level in 1996-97), for PTA (82 per cent in 1994 to 92 per cent in 1997) and for UPE (67 per 

cent in 1994 to 75 per cent in 1997). Decreases were secn at OFS and UCT alike (both 

unitary in 1994, but declining to 79 per cent in 1997), at STL (92 per cent in 1994 to 88 per 

cent in 1997) and at ZLD (although improving substantially to 83 per cent in 1995, dec lined 

to 74 per cent in 1997), Various wide ranging causal factors that possibly explain these 

changes include changes in student population numbers, the graduation rate, the number of 

graduates per FTE staff, the changes in levels of recurrent expenditure, expenditure per 

graduate and research activities (expenditure and output). The underlying cause(s) of each 

institution ' s change in relative etTiciency was found to be uniquely different, involving a 

combination of these factors. 

Those universities that showed an improvement in efficiency over the four years (excluding 

PTA) arc mainly undergraduate-oriented with an equal mix of ' new' and 'old ' institutions. 

Of those universities where efficiencies declined (excluding ZLD), most are post-graduate, 

scientifically oriented and 'old ' insti tutions. Neither the efficient or less efficient group 

could be differentiated along cultural lines or by share of total sector student numbers. 
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Examining financial structure and its influence on re lative effic iency, showed that 

institutions are 'Iow geared ' i.c. financially structured with a small component (an average 

of 10 per cent) of debt finance (see Table 5.9). Varying the gearing ratios in a range from 

0-50 per cent provided the basis for observing the effects of these changes on the 

established measures of university relative effic iency computed for model DEA6 (see 

Tables 5. 10- 5. 12). I[ was found [hat [he effect of a change in [he level of gearing appeared 

not to sign ificantly impact on overall re lative efficiency measures; it various ly affected the 

inefficient universit ies, but had no effect on the unitary effic ient universi ties. 

9.1.2 Analytical review analysis. 

Widely different input and output variables were used to derive a sel of efficiency ratios of 

the university system. These individual efficiency measures were then ranked to provide a 

basis for comparative purposes. A crude overall measure of efficiency was constructed by 

summing the rank order positions of all the individual efficiency ratios for each university 

(see Table 6. 16) and thi s summation was used to produce a <composite rank measure ' (see 

Table 8. 1). Although the measurement of efficiency using ratios is unable to produce a 

definitive overall measure of efficiency for a university, this composite ran k measure did 

permit comparison wi th the DEA efficiency measures. A compari son of the ran kings o f 

effic iency by the two methods showed a similar outcome (r' = 0.87) ~ five universi ties 

(DWY, OFS, RAU, RHU and ZLD) had unchanged rank posit ions, UPE and PTA increased 

[heir rankings by [wo positions, STL moved up by one posi tion while UCT and PCH 

declined by two and three rank positions respecti vely (here an increase refers to an 

improvement on a DEA rank and vice versa). By taking into consideration the results 

ari sing from both methods of efficiency measurement, it was appropriate to group the 

universities according to the ir overall joint efficiency performance rather than being 
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categorical about each university's effici ency score. On th is basis, the following apparent 

levels of efficiency and the grouping of institutions within these levels were suggested: 

• Relatively efficient: RAU, RHU, PTA and DWY. 

• Relatively inetTicient: STL, PCH, UPE, OFS, and UCT. 

• Least efficient: ZLD. 

Various factors that might contribute to institutional efficiency have been examined and 

analysed in an attempt to draw together all the underlying indicators that collectively 

explain why the inputs in some institutions are efficiently utili sed whi le in others they are 

not, in terms of output produced. It could be argued that the answers to ce rtain questions 

posed in the object ives of this thesis were obvious (see section 1. 1). Will not high quality 

students and staff inevitably result in more efficient outcomes than in universities with 

lesser quality inputs? This research shows that such reasoning is flawed. Some universities 

with excellent staff and student inputs are not as efficient as those less well endowed. The 

determinants of efficiency are not only wide-ranging but are also often subt le in their 

configurat ion. A summary of the main findings arising from thi s study, some of which go a1 

least partially towards explaining university efficiency. are listed as follows : 

• The di stribution of student populations by academic status and its relationship to 

effic iency is not clear. However, RAU and Rl-lU have a middle position in the division 

between undergraduate (80 per cent) and post-graduate (20 per cent - which is djvided 

equally between lower and higher levels) student numbers and this division may 

contribute to their unitary efficiency. 

• The effect of student b'Towth rate on efficiency was demonstrable - high student growth 

is clearly one factor that contributes to efficiency, while in some instances - but not all 

low growth accompanied a decline in e fficiency. 
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• The relationship between the percentage of students admitted to a university with a 

matriculation exemption and the ratio of graduates produced per 1000 students is not 

noticeably strong (r = 0.64), although for this ratio, the five top-ranked universities -

UCT, PTA, RAU. RI-IU and STL - have an above average percentage of students with 

matriculation exemption and upper level matriculation symbols. This group includes 

three unitary effic ient institutions. 

• While various apparent differences in the distribution of total personnel across the main 

institutional employment categories were noted, there was little evidence to suggest that 

imbalances exist that might be cited as indicators of efficiency or inefficiency. 

• Those institutions that employ an above average percentage of teaching/research stalT 

with a doctoral or master's degree at all levels of appointment , a re genera lly efficient 

universities. 

• Cost structures were found to differ rather widely between institutions, varying from an 

estimated 59 per cent at PCH to 74 per cent at OFS (i.e, percentage of fixed cost to total 

operating costs). More importantly, cost structures are characterised by a high fixed cost 

component that averages around 67 per cent of total operating cost, comprising mainly 

aggregate personnel compensation costs. Although the connection between cost 

structure and efficiency was indetenni nable, there was some evidence to suggest that 

lower levels of fixed costs contribute towards institutional efficiency. 

• In most universities (excl uding UCT and UPE), where expenditure per grad uate is less 

than institutional average, fixed cost levels are below the 67 per cent average level (and 

vice versa). 

• In real tenns, expenditure per graduate increased by an average of 8.6 per cent across all 

institutions between 1994-97. However, expendi ture increases averaged 2 1 per cent in 

six uni versit ies - UCT, DWY, OFS, UPE, PCH and ZLD, although the majority of these 

managed to contain their increases to a range between 15-19 per cent. Expenditure 
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decreases ranged between 12- 16 per cent at PTA, RAU and STL. Increases alone were 

noted in all under!:,rraduate-oriented universities and in the Engli sh/B lack institutions. 

• Broadly, it was found that a I per cent decrease in graduate numbers approximates a 

3 per cent increase in expenditure per graduate, whereas a I per cent increase in 

graduate numbers approximates a less than 1 per cent decrease in expenditure per 

graduate (in real terms). Thus, there is an apparent multiplier effect on expenditure 

levels, which is notably negative when graduate numbers decline and, by inference, 

when student numbers decrease. 

• The efficient universities are generally characterised by a higher than average recurrent 

expenditure on academic programmes and a lower than average expenditure on 

institutional support progrummes. The hi gher levels of expenditure on operations/ 

maintenance programmes noted in some institutions could be linked to institutional age 

and to those institutions that accommodate a relatively high percentage of students in 

campus residences. 

• It was found that the level of combined fonnal instruction and academic support 

expenditure is not an underlying detenninant of unitary efficiency - RAU and DWV' s 

allocation is about 4345 per cent of total recurrent expenditure, while PCI-l and RHU ' s 

is at the 35-37 per cent level (see Table 8.4). 

• Incremental changes in this combined expenditure were found to generally affect DEA 

efficiency scores: increased expenditure leads to an improvement or at least, the 

maintenance of efficiency; decreased expenditure gives rise to a decline in efficiency. 

• An analysis of overall personnel compensation by main cost centre showed that 

relatively efficient institutions - excluding DWV - generally allocate financial resources 

at above average levels (by around four percentage points) for instruction/research 

programmes. Over the period 1994-97, these particular institutions all showed a 

decrease in this expenditure (while maintaining the expenditure at above average levels) 
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and with the exception of RHU, this was offset by an increase in executive management 

and general administration expenditure. 

• The intensity of fixed asset investment ( i.e. rate of investment per 1000 students) is 

viewed as relatively high for UCT and RHU, with STL on the fringe. but relatively low 

for ZLD and RAU - given their respective dimensions and characteristics (see Figure 

FA) . 

• The efficient group of universities all show above average levels of investment in 

'educational and general ' fixed assets - by approximately five percentage points (RHU 

included on account of its high investment in auxiliary enterprises). But all show 

different distributions of financial resources across the three main education investment 

centres, reflecting their individual characteristics and needs for the achievement of 

educational objectives. 

• Size of an institution in terms of student numbers was found not to be a critical factor in 

the attainment of unitary efficiency. The student populalions in the efficient universities 

ranged from 5000 (RHU) to 26000 (PTA). The scale of operation opted for in each 

university would have been taken into consideration and factored into the DEA 

computations - not explicitly. but through the magnitude of the input/output variables. 

• A comparison of !:,'faduate first employment success rates and relative efficiency scores 

showed a mixed relationship between these two measures. The data suggested that 

certain universities (PTA, RAU and RHU) are able to maintain an acceptable standard 

of quality in teaching along with their unitary efficient scores ~ that some universities 

(OFS and STL) attain the ir quality standards to the possible detriment of efficiency; 

whi le others CDWV and PCH) achieve efficiencies at the expense of questionable 

graduate quality. 

• The quality of institutional graduate output and by inference. the extent of graduate 

equivalence, was partially assessed by measuring the success rate of graduates in an 
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external public examination (accounting and auditing). It was shown that some 

relatively efficient institutions (PTA and RA U) arc able to achieve high standards of 

graduate quality, but it was also shown that quality variance exists amongst institutions, 

be they efficient or not. 

9.2 Benchmarking. 

It might be useful to draw together a number of the most important parameters that have 

been considered in the analysis of e fficiency and highlight these by way of benchmarks for 

the HE sector. A broad definition of this management too l is provided by Bowennan and 

Stephens ( 1997.76) as follows : 

Benchmarking is the search for best practice and the subsequent translation of 
this best practice into use in the organisation. The whole approach often uses 
comparative performance statistics to identity either areas for improvement or 
the better performers amongst a group of bench markers. 

This definition contains very succinctly the key to successful benchmarking - it is as much 

about practices or how things should be done, as what level of performance should be 

achieved. Using comparative stati stics to see where performance could be improved is 

informative. but of limited use if nothing is done to improve that performance. Of more 

importance is the institutional learning that nows from exchanging ideas about processes 

and their improvement. Benchmarking is best seen as an internal management tool for 

continual improvement. 

The app lication of this technique in the HE sector broadly requires a two-stage process. 

Firstly, an institution wi ll need to accurately document its performance across the many 

dimensions by which perfonnance is evaluated. Such measures of performance can then be 

compared to the benchmarks of <best practice' suggested for the university sector shown in 

Table 9.1 and the detailed performance data shown in appendices B-O. This will permit a 

universi ty admmistrator to gauge, by comparison, where hislher institution is positioned. It 
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IS suggested that a less effic ient university attempts to align itself with these parameters of 

' best practice'. 

Secondly, where an institution sets out to benchmark the practices and operating processes 

that others use, then such institution wi ll need to know precisely how it performs. Othcnvise 

it will not be able to benchmark effectively. let alone improve performance. Indeed, 

according to Scatt ( 1996), <no business has ever improved its performance just from 

undertaking benchmarking: at some point management must implement change in order to 

achieve the benefits ' (p.50). Benchmarking can assist the implementation of change by not 

only focusing on ' hard ' processes such as operational logistics, student admissions, campus 

accommodation and the like, but importantly, should converge on ' soft ' processes such as 

organisat ional learning and innovation, developing personal contributions, cross-functional 

integration, quality of major organisational processes and so on, in order to understand not 

only what is done in procedural tenns but what the framework is that enables it. As the 

objective of benchmarking is to obtain external comparison with 'best practice ' to 

determine the scope for achievable improvement of efficiency. the overall perfonnance of 

RAU, RHU and PTA - and the apparent detenninants of their etTiciency - should also be 

considered by university administrators. 

The benchmarks of ' best practice' suggested for the university sector, shown in Table 9. I , 

have been developed from the information arising from the results and analysis set out in 

this study. 
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Table 9.1 Benchmarks of suggested ' best practice' for the university sector. 

University orientation: 

Students (numbers): 

Undergraduate balanced institution 

Post-graduate oriented insti tution 

Matriculation 

Personnel (numbers): 

I nstructi on/research 

Executive/management/admini stration 

Specialist support professional 

T ech n i ca IIservi ees/trades 

Instruction research (de /ail): 

Formal instruction 

Research 

Academic adminlancillary support 

Formal instruction (detail by level): 

Undergraduate 

Post -grad uate 

Appointment of professors 

Total staff with a doctoral degree 

Undergraduate Post-graduate 

80% 

7 1 % 

20 % (50 % masler's!docloral ) 

29 % (62 % master's/docloral) 

95 % of students with fu ll matriculation exempt ion -
(al leasl eighty per cenl oflhese wilh A-C symbols) 

34% 36% 

24% 25% 

5% 6% 

37% 33% 

100% 100% 

69% 57% 

21 % 29% 

10% 14 % 

100% 100% 

73% 69% 

27% 3 1 % 

100 % 100 % 

38 % of instruction! research professional staff 

55 % (ninety per cent of professors) 

Recurrent expenditure (1997 money terms): 

Cost structure (fixed/total cost) 64% 

Expenditure per student R22000 R25000 

Expenditure per !,J"faduate R 103000 RI1 5000 

SAPSE programme expenditure: 

Academic 62% 64 % 

Institutional support 17% 15 % 

Operat ions/maintenance 21 % 2 1% 

100% 100 % 
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Table 9.1 Benchmarks of suggested 'best practice' for the university sector (continued). 

University orientation: 

Academic expenditure (detai/): 

Formal instruction 

Research 

Academic support 

Student services 

Bursaries 

Personnel expend iture: 

I nstructionJresearch 

Executive/management/administration 

Specia list support professional 

Techn icall services/trades 

Investment intensity (per 1000 
students): 
Fixed asset investment: 

Educational and general 

Auxi lia ry enterprises 

Other 

First employment success rate 

Ratios: 

Students per staff 

Students per FTE staff 

Graduates per staff 

Graduates per 1000 students 

Expenditure per student 

Expenditure per graduate 

Expenditure per research unit 

Research units per FfE staff 

Expenditure per FTE staff 

Undergraduate Post-graduate 

24.0% 22.5 % 

11.5 % 15 .0% 

17.5 % 18.0% 

3.0% 2.0% 

6.0% 6.5 % 

62.0% 64,0% 

6 1 % (of total recurrent expenditure) 

51 % 

2 1 % 

6% 

22% 

100% 

R23m 

78% 

11 % 

11 % 

100 % 

54% 

22% 

7% 

17 % 

100 % 

R31m 

76 % 

11 % 

13% 

100 % 

70 % (overa ll institution level) 

2 1-23 

29-32 

4.5-5.5 

230-235 

R22000 R25000 

R 103000 RI15000 

R83000 RI12000 

2.3 2.5 

R225 000 R245 000 
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9.3 Final considerations and conclusions. 

The overall nature and theoretical strengths of DEA have been discussed. while some of the 

advantages that this technique offers over other methods were highlighted in the 

development of the models used for measuring institutional relative efficiency. The stability 

and consistency seen in the DEA models using different input and output mixes suggest that 

given a morc extensive series of institution data, DEA would prove even more useful. There 

is a lso the practical limit to the incorporation of multiple variables, but as we have seen in 

this study, effic iency scores stabi li sed using only a few variables and this offers support for 

the application of DEA in this situation. 

The use of DEA as an analytical tool should be seen in the context of its application in 

human analysis rather than merely being a programmed counter of the ' virtual input ' to 

'virtual output ' ratio that measures efficiency. To the extent that the technique has provided 

further insight and assisted in the focus of enquiry and evaluative discussion of university 

performance, its use has been found to be more than appropriate. The multi-dimensional 

aspect of the evaluation problem that is embodied in this study is well suited to DEA, which 

has also provided insights on performance not available from other methods of assessment 

Although it was only possible to measure and further assess the relative efficiencies of ten 

institutions from the public university sector, we have nevertheless established an overall 

appreciation of institutional efficiency and gai ned an understanding of some of the factors 

that underpin this efficiency. The variation in the levels of relative efficiency measured 

amongst institutions has been noted and, in particular. the perfonnance of RAU and ZLD 

two oulliers that emerged from this research - have been extensively discussed. The unitary 

efficient scores recorded in four institutions were necessarily measured in relative terms 

rather than in absolute terms. As a consequence, we do not know just how efficient these 

universities really are. It wou ld be useful to learn how South Africa 's public universities 
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rate by comparison 10 some foreign institutions which are regarded as efficient. This 

presents an opportunity for further research in the area of university performance 

measurement using DEA. 

This study has generally analysed and eva luated each institution in terms of its reported 

data , albeit from a distance, because it was not possible to ga in an intimate knowledge of 

the ' inner character and workings' of each university. Such insights could have contributed 

towards establishing a f,JTcater understanding of the efficiency scores measured for all 

institutions and of the approaches taken by universities to achieve the necessary balance 

required to perform effectively while operating efficient ly. In view of the nature of the 

study, highly aggregated data have been assembled and used in the computations. rl is 

believed that the use of such data has not diminished the va lue of the research findings. 

Whilst we have focused solely on each institution as an entity, there is also the importance 

of not considering universities as a whole, because pockets of excellence - embracing 

efficiency and effectiveness - will usually be found in some faculties. in certain schools and 

in parts of the administration. Allied to this is the matter of cross-subsidisation - deliberate 

or otherwise - where a disproponionate amount of resource is allocated to a probrramme or 

function in order to meet some objective, thereby promoting inefficiency. On the other 

hand. the incidence of sloth found in an institution - be it in academic or other areas - will 

undermine efficiency levels. This thesis, however. reports on aggregate levels of efficiency 

that combine these factors where they exist. 

It is perhaps appropriate to touch upon issues of what may be referred to as the 'halo effect' 

- institutional reputation versus reality of performance. The efficiency scores recorded for 

some orthe older more traditional , post-graduate and science-oriented institutions are lower 

than might be expected, given their standi ng in the community at large and their established 

international reputations. [0 these institutions, it would appear that efficiency has 
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unintentionally become a secondary considerat ion to effectiveness Of, morc precisely, the 

necessary balance between these two criteria has not been achieved. This raises the question 

of the appropriateness of organisation structures in universities - have they been designed to 

support the interests of academia whi le the administrative function has to some extent been 

distanced to assume a morc subordinate and parochial role? If this is so, then organisat iona l 

structures need to be re-examined in universities so that the administrative and financia l 

functions are accorded &'Tcater prominence~ a balance is required between academic 

aspi rations and operational needs and realities. 

The subject of ' rationalizat ion ' of the HE sector has briefly been mentioned In prevIous 

chapters. The need for rationalization arises directly from a circumstance where inefficiency 

abounds, requiring the reorganisation of an entity or groups thereof to reduce or e liminate 

waste of resources. This has obvious implications for policy in HE, which can be considered 

at two decision-making levels - government and institutional. 

Distorted by apartheid planning, crucial shortcomi ngs extend from the secondary school 

system to the HE sector. The most significant area of concern is the declining national 

participation rate in HE - this being a direct result of the large decline of matriculated 

students e li gible for university entrance. Another factor that has contributed to this decline 

is the lack of bursary and loan funds for poor but academically capable students. 

Geograph ic location of some historically disadvantaged universities has further aggravated 

matters because these institutions have experienced difficulties in attracting suitably 

qualified staff and students alike - and this has been exacerbated by a degree of student 

migration to the historically white institutions. Added to this is the rapid increase seen in the 

number of private institutions, including those from overseas, which have impacted on the 

supply side - resulting in the HE sector becoming 'over-traded '. In effect there are now too 

many institutions and this has meant overlap and duplication in the total system . Some 



221 

Institutions are inappropriately located while the sector as a whole displays a wide variation 

in quality orall outpul - graduates and research alike. 

A further area of cone em is that research output has declined since 1994 - a situation that 

South Africa can ill afford, especially in view of its participation in the global economy. It 

is worth noting that about 74 per cent of recognised research output can be attributed to only 

seven institutions, which incidentally also produce some 75 per cent of the country's 

master' s and doctoral graduates. The tcn hi storically di sadvantaged universities account for 

a total of only 11-1 2 per cent of all research publications produced in 1997. 

The HE sector has witnessed and been a party to a variety of changes in many aspects of our 

society since its emergence as a democracy. But HE faces significant change within itself 

We cannot underest imate the potential crisis before our universi ties, neither the 
enonnous opportunities to respond in fresh and innovative ways to the new 
national situation and needs. Our university system seems ... still too much 
caught up and bound in mindsets of our past. Five years into the new political 
dispensation ... it does not seem as if there has been a significant reconfiguration 
of the tertiary education landscape. Rationalization, niche definitions. regional 
co-operation and co-operative pruning, location determination of function and 
mission, system-wide planning and sharing of the access burden with its 
particular demographic demands - none of these seem ... to have been 
significantly advanced and progressed during these years. (Gervw'el, 1999. 1) 

I-IE faces challenging times in South Africa, but these issues will in the first place have to be 

addressed centrally by HE planning structures. After the tertiary education landscape has 

been fully reconfigurcd and rationalized, those institutions that remain in the sector will 

need to realistically redefine their missions to take full cognisance of their changed 

environment. Although all institutions could continue to otTer a wide range of 

undergraduate studies, some fonn of specialisation will in all likelihood be necessary. While 

this is likely to occur at all academic levels. the impact will mainly be at post-b'Taduate level 

affecting the range of studies offered and research field s possible. Science (including the 

health sciences) and engineering studies will probably be concentrated in fewer institutions. 
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The essential question to be addressed is how the country can most effectively and 

emciently use its limited resources to reorganise the HE sector as a whole so that national 

HE objectives wi ll be met and value for money achieved. The contribution that performance 

measurement can make to this ongoing process of change and its overall importance to the 

governance of public HE institutions is indisputable. 
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Table A.I Selected UK univers ity management statist ics and performance indicators. 

Costs 

Total costs incurred by HE inst itutions 

2 Cost per student year in good standi ng 

financial statistics 

3 Index of revenue resources 

4 Index of pub lie funding of HE 

5 Ratio of all public funds to total income 

6 Ratio of liquid assets to current liabilities 

7 Per cent ratio of total payroll costs to total expenditure 

8 Per cent ratio of interest payable to total income 

Expenditure in academic departments (by cost centre) 

9 Expenditure per FTE student 

10 Expenditure per FTE academic sta ff 

Expenditure on central administration 

11 Centra l adm inistrative expenditure as a percentage ortotal general expenditure 

12 Pay expenditure as a percentage of central administrative expenditure 

13 Central admin istrative expenditure per FTE student 

Expenditure on libraries 

14 Library expenditure as a percentage ortotal general expenditure 

15 Library expenditure per FIE student 

16 Library pay expenditure as a percentage of total library expenditure 

Expenditure on computer services 

17 Computer services expenditure as a percentage of tota l general expendi ture 

18 Computer services expenditure per FTE student 

19 Computer services pay expenditure as a percentage of total computer expenditure 

Expenditure on premises 

20 Total prem ises expenditure as a percentage of total general expenditure 

2 1 Premises pay expenditure as a percentage of premises expenditure 

22 Repairs and maintenance as a percentage of total general expenditure 

23 Total premises expenditure per FTE student 

Source: University Management Stati stics and Perfonnance Indicators in the UK, CVCP, 1995b. 
Higher Education Management Statistics Group. 1995, CVCP/SCOP/COSHEP. 
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Table A.2 Research indicators. 

Books published per member of academic 5taft" 

2 Books edited per member of academic staff 

3 Short works per member of academic staff 

4 Re fereed conference papers per member of academic staff 

5 Art icles in academic journals per member of academic staO' 

6 Review of academic books per member of academic staff 

7 Other public output per member of academic staft" 

8 Tota l publications per member of academic stafT 

9 FTE post-graduate research students per member of academ ic staff 

10 Valu~ ufrt:st:an.:h coum.::; 1 granb per member of academic staff 

11 Value of research grants from charities per member of academic sta ff 

12 Total external research income per member of academic staff 

13 Ratio oft0131 external research income to funding council research grants/funds 
allocated per member of academic staff 

14 Income earned from patents and licences (by institution) 

Source: Hi gher Education Management Statistics: A future Strategy, evep, 1995a. 



Table A.3 Research performance indicators used in the evep's first annual 
publications survey ( 1991). 

Authored books 

2 Edited books 

3 Short works 

4 Conference contributions, refe reed 

5 Conference contributions, other 

6 Departmental working papers 

7 Edited works: contributions 

8 Editorships: journal 

9 Editorships: newsletter 

10 Journal letters, notes, etc . 

11 Academic journal papers 

12 Professional journal papers 

13 Popular journal papers 

14 Official reports 

15 Review articles 

16 Review of single academic books 

17 Other publications: research 

18 Other publications: research equivalent 

19 Othe r media: research 

20 Other media: research equivalent 

Source: ever, Research Perfonnance Indicators: Annual Publications Survey, First 
Annual Publications Survey: Calendar year 199 1, N/93/51 , 1993 . 
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STUDENT STATISTICS AND RATIOS 

Source: South African J)ost-secondary Education (SAPSE':) Information System 

Department of National Education, Pretoria 
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Table B. I. The classification of registered students by academic status 1994-97 (per cent). 

UN IV 1994 1995 
UGRAD PGRAD PGRAD PGTDT UGRAD PGRAD PGRAD 

Lower2 Higher3 

: 
Lower Higher 

UCT 70.02 1385 16. 13 : 29.98 69,64 13,53 16.83 

DWV 84.70 972 5,58 15.30 8335 10.83 5.82 

OFS 72 00 1166 1634 2800 7148 13 . 14 15.37 

UPE 7960 13.00 741 20.40 80.23 12.3 1 7.45 
: 

PCH 68. 17 13.69 18. 15 3183 68 .89 14.39 1672 

PTA 71.35 11.43 17.23 : 28.65 72.45 10.63 16.92 

RAU 72 46 1384 1370 27 S4 75 .66 12.89 1145 

RHIJ 7565 1363 [072 24 .35 78 .20 12.09 971 

STL 7 1.40 11 87 16.73 
: 

2860 7u,O) 12.46 17.53 

Z LD 88. 10 10.25 165 11.90 89.31 9.04 1.65 

AVE. 75.35 1229 12.36 
. 

24.66 7592 12. \3 1195 
MED ' 72 .23 12.44 1492 : 2777 74 .06 12.39 134 1 

UNlV 1996 1997 
UGRAD PGRAD PGRAD PGTOT UGRAD PGRAD PGRAD 

Lower Higher Lower Higher 

UCT 69.62 13,53 16.84 30.38 69. 17 \3 . 13 17.70 : 
: 

DW V 83 .64 9.4 1 695 . 16.36 83.83 8.91 7.25 

: 
OFS 73 .12 1243 1444 : 26.88 72.95 12.6 1 14.44 

UPE 82.63 9.88 7.49 
: 

17.37 87.38 6.94 5.68 

PCH 71.49 12.77 15.74 28 .51 70.63 11 .34 18.03 : 

PTA 73.4 1 9.43 
: 

17.16 26.59 73 . 12 9.40 17.48 

RAU 75.6 1 13.49 10.89 : 24.39 79.43 10.07 10.50 

: 
RH U 79. 16 11.40 9.50 20.90 79.30 10.35 1035 

STL 69. 14 11 .56 19.30 30.86 68.54 12.76 18.70 

Z LD 9029 8.17 1.53 : 9.71 91.13 7.03 1.84 

AYE: 76.8 1 11.2 1 11.98 23.20 77.55 10.25 12.20 
MED: 74 .5 1 11.48 12.67 25.49 76.21 10.21 12.47 

Notes· I UGRAD ~ undergraduate. 2 r GRAD Lower _ post-graduate degree (bachelor, honours), 
diploma, or certificate. J PGRAD Higher - post-graduate master's and doctoral. 

4PGTOT - post-graduate total 

PGTOT 

30,36 

\6.65 

2852 

\9.77 

31.1 1 

27.55 

2434 

21.80 

2999 

10.69 

24.08 
25 ,95 

PGTOT 

30.83 

16.17 

2705 

12.62 

29.37 

26.88 

20.57 

20.70 

31.46 

8.87 

22.45 
23.79 
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Table B.2. Rate of growth I in student populations by academic status 1995-97 (per 
cent ). 

UN IV ]995 
UG R I'GR-' PGR PGR TOT UGR PGR 

Lower Higher Total STUD 4 Lower 

% % % % % % % 
UCT 376 1.97 8.80 5.65 4 .32 270 2.73 

DWV -2 .53 10.39 3.21 7.77 -0 .95 -4,65 -17 .33 

ors 6 .92 21 38 t33 9.68 770 430 -3.54 

U PE 2.59 -3.56 2.40 -lAD 1.78 - 1.1 6 -23 .01 

PCH 6. 12 10.41 -3 .26 262 5.01 ) 23 -11.75 

PTA5 902 -0 . 14 5.46 3.22 7365 1.50 -1 I 11 

RAu' 37.6 22.69 10. 16 16.45 31. 776 5.27 10.30 

RI·IU 1757 0 .90 2.96 1.81 13.73 6.56 -0.71 

STL 1.01 8. 14 795 8.03 302 2 .70 -3.54 

Z LD 32. 17 15.03 30.39 17. 17 30.38 -0 .03 -10.59 

AVE: 11.42 8.72 6.94 7. \0 10.41 2.05 -6 .86 
MED: 6.52 9.27 4.34 6.71 6 . 19 2.70 -7.07 

UN IV 1997 
UG R PGR PG R PGR TOT 

Lower Higher Total ST UD 
% % % % % 

UCT 0.04 -2.36 5.81 2. 17 0.69 

DWV -1.35 -6.81 2.74 i -2.75 -1.58 

OFS 3.44 5. 18 364 : 4.35 3.69 

UPE3 45 .85 -3 . 14 4.62 : 0.21 37.935 

PCH 5.00 -5 .64 21.79 : 9.50 6.28 

I)TA -0.22 -0. 16 2.02 i 1.25 0. 17 

RA U 8.29 -23 .08 -0.69 i -13 .08 3.08 

RHU 1.!3 -8.41 9.87 : -0. 10 0 .88 

ST L 1.70 13.28 -061 4.59 2 .59 

ZLD -4 . 11 -18.31 13.93 , -13 21 -4 .99 

AYE: 5.98 -4 .95 6.3 1 ·0.71 4 .87 
MED: 1.42 -4 .39 4. 13 : 0.73 I. 74 

Notes: 1 Growth in student numbers over prior year I VG R - undergraduate. 
J PG R _ post-graduate. 4 TOT STUD - total students. ~ First intake of 
distance-learning students 6 Substantial increase in distance-learning. 

1996 
PGR PGR TOT 

Higher Total ST UD 
% % % 

2 .83 2.78 2.72 

13 .58 -6.52 -4.89 

-4 .21 -390 196 

-3 .52 -15 .66 -4 .02 

·6.35 -8 .85 -0.53 

t 60 -3 .3 I 0 . 17 

0 .22 5,55 5,34 

3. 10 099 5.3 5 

14.53 702 399 

-8 .27 -1 0.23 - 1.1 2 

1.35 -3.2 1 0 .90 
0,9 1 -3 .6 1 1.07 
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Table B.3. Percentage of graduates in each academic category 1994-97. 

UN IY 1994 1995 
UGRA D PGRAD PGRAD PGTDT' UGRAD PGRAD PGRAD PGTOT 

Lower Higher Lower Higher 
% % % % % % % % 

UCT 58.73 3 107 10.20 41 .27 5719 3121 11 .60 428 1 

DWY 69.84 24 .87 5.29 30.16 67 .93 26 .96 5. 11 32.07 

OFS 58 . 11 26.47 15.42 4189 54.83 31.35 13 .82 45.17 

UPE 66.59 27.26 6 . 15 33.41 61.63 3 1.62 6.75 38 .37 

PCI-I 59 . 10 31 .52 9.38 40.90 56.4 1 33 .95 9.64 : 43 .59 

: 
PTA 62.62 25 .21 12. 17 37.38 61 .70 25 .30 13.00 : 38.30 

: 

RAU 6 1.98 26.42 11 .60 38.02 71 .89 19.55 8.56 28. 11 

RH U 60.82 32.25 6.93 39.18 60.82 31 .67 7.51 39. IS 

STL 59.59 2704 13 37 40AI 56. 8b 2920 13.94 43 14 

ZLD 72.92 24.38 2.70 27 OS 78.08 20.5 1 141 : 2 1.92 

AYE: 63 .03 27.65 932 36.97 62.73 28. 14 9. 13 3727 
MED: 61AO 26.76 9.79 38.60 61.23 30.2 1 9. 10 38.78 

UN IY 1996 1997 
UGRAD PGRAD PGRAD PGTOT UGRAD PGRAD PGRAD PGTOT 

Lower Higher Lower Higher 
% % % % % % % % 

UCT 56.62 29 .60 13.78 43 .38 56.85 28 .73 14.42 43 . 15 

DWY 70.25 25 .24 451 29.75 70. 10 22.75 7. 15 29.90 

OFS 52.92 33.50 13.58 47 .08 53 .74 3 1.39 14.87 46.26 

UPE 67_04 26.88 6 .08 32.96 68_76 25 .12 6. 12 3 1.24 

PCH 56. 16 32.20 11.64 43 .84 58.84 29 .69 11 .47 41.16 

PTA 64 .21 23 .02 12.77 35.79 65.56 3 1.23 13.21 34.44 

RA U 67.60 23 .32 9.08 32.40 70.42 19.87 9.71 29.58 

RH U 63 .91 28.72 7.37 36.09 59.80 32 .75 7.45 40.20 

STL 57.42 27.68 14.90 42_58 54.35 29.85 15 .80 45 .65 

ZLD 84.81 13.24 1.95 15_19 85.60 13. 17 1.23 14.40 

AYE 64.09 26.34 9.57 35.91 64.40 25.46 10. 14 I 35_60 
MED: 64.06 27.28 10.36 35 .94 62 .68 26.93 10.59 37.32 

Note: I UG RAD _ undergraduate. 2 (lGRAD _ post.graduate. 3 PGTQT - post·graduate total. 
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Table B.4. Rate of growth I in graduate populations by academic status 1995-97 (per cent). 

UNIV 1995 
UG R PG R· PGR , PGR TOTAL UG R 

Lower Higher ! Total GRA04 

% % % : % % % 
UCT -3 .90 -0.86 12.27 ~ 2.39 ·1.30 -2.36 

OWV 19. 17 32.75 1835 , 30.23 22.50 -7.40 

OFS -7 .96 15.47 -1257 : 5 15 -2.47 -5 .27 

UPE -1. 75 23 . 14 16,46 : 21.91 6. 15 -6.79 

PCH -6.25 579 0.93 : 4.67 -1 .78 -I. 72 

PTA 1.11 297 9.69 , 5. 16 2.62 7.45 

RAU 66.9 1 6.41 6.22 i 6.35 43 .88 -3 .86 

RH U 15.05 13 .00 24.69 : 15.07 15.06 2.81 

STL -8.46 363 000 , 2.43 -4.06 2.72 

Z LD 5177 19.23 -26.09 ! 14.72 41 .74 -26,06 

AVE: 12.57 12. 15 5,00 : 10.8 1 12.23 -4.05 
MED: -0.32 9.71 10.98 : 5.76 4.39 -2.04 

UN IV 1997 
UG R PGR PGR PGR TOTAL 

Lower Higher Total GRAD 
% % % % % 

UCT -2.32 -5 .55 I. 79 ~ -322 -2 .71 

DWV -4 .97 -14 .19 50.98 ! -4 .3 J -4 .77 

OFS 1.22 -6.59 9. 15 i -2.05 -0.32 

UPE 6 .26 -3.18 4 .23 - 1.82 3.60 

: 
PCH 16.99 2.92 10.00 : 4.80 11 .64 

PTA 5,83 -4 .37 7. 19 , -0.25 3.66 

RAU -0.39 -18 .53 229 i - 12 .70 -4 .38 

RH U - 15.10 3.44 -8 .25 ! 1.05 -9.27 

STL -2 .94 10.61 8.76 ! 9.96 2.56 

ZLD -1060 -11.93 -43 .75 : -16 .00 - I 1.42 , 

AYE: -0 .60 -4.74 4 .24 : -2 .45 - 1.14 
MED: 0.42 -3 .78 7.98 : -1.04 1.12 

Note: 1 Growth in graduate numbers over prior year. 
1 UGR _ undergraduate. 3 PGR _ post-graduate. 
" TOTAL GRAD - total graduate population. 

1996 
PGR PGR , PGR TOTAL 

Lower Higher Total GRAO 
% %: % % 

-6 .48 17.21 -0 .06 -1 .38 

- 16. 15 -20.93 , - 16.91 -10.45 

490 -3 .59 i 230 - I 85 

-27 15 -22.83 , -26.39 -14 .3 1 

-6.38 19.27 : -0.71 -1 .28 

-6.06 1.40 i -352 3 .25 

22.0 1 8.33 ! 17.84 2.24 

-11.27 -3 .96 i -9.87 -2. 16 

-J.bO ~.73 : 0.38 171 

-56.05 -5 .88 : -52 .83 -31.93 

- 10.62 -0.23 : -8.98 -5 ,62 
-6.22 4.87 : -0.39 - 1.33 
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Table 8.5. Percentage of students exiting ' a university without completing a degree, 
diploma or certificate 1994-97. 

UN IV 1994 1995 
UG EXIT PG EX IT : TOT EX IT UG EX IT PG EX IT 

% % % % % 
UCT 9 .30 25 .23 1408 9.63 25 .5 I 

DWV 1560 4821 2059 8.57 16.70 

OFS 12.25 17.81 13 ,80 11.67 17.80 

UPE 2.97 0.44 2.46 3.38 0 .97 

PCH 4 .52 4.32 446 4 .65 4.30 

PTA 1 1.12 16.77 12.74 13.41 16.76 
: 

RAU 15.32 20.85 16.84 19.05 25 .60 

RH U 13.08 6.82 11 .55 14.80 3.45 

ST 9.84 822 9.38 11.49 1130 

ZLD 2199 4019 24 . 16 1727 35. 12 

AVE: 11.65 19. 12 13.04 I 1.1 7 15.64 
MED: 12.25 17.8 1 13.80 11.49 16 .70 

UN IV 1996 1997 

UG EXIT PG EX IT : TOT EXIT UG EX IT PG EX IT 
% % % % % 

UCT 9 .95 25. 17 14.57 13.22 4251 

DWV 8.30 24 .05 10 .88 7.9 \ 23,60 

OFS 13.77 23 .79 16.47 14.53 19.79 

UPE 3.33 0.63 2.86 1.86 0.63 

PCH 12. 15 16.21 13.31 15.08 22 .28 

PTA 13.61 16. 14 14.28 12.9 1 17.07 

MU 2 1.71 23 .70 22 .20 23 .74 26.43 

RH U 16.34 5.46 14.07 17.33 4 .59 

STL 11.43 21.72 14.61 11.55 17.99 

ZLD 17.21 38.86 19.32 35.37 56.57 

AVE: 12.69 19.95 14.25 15.35 23.15 
MED: 12. 15 23 .70 1457 13 .88 21.04 

Notes: I Excluded on academic ground s. on other grounds and in good standing. 
lUG EX IT - undergraduate student exits. ) PG EX IT - post-graduate student exits. 
4TOT EXIT - total student exits. 

: TOT EXIT 
: % 

14.45 

992 

13.41 

2 .90 

4 .54 

14.33 

20.65 

12.33 

1 1.43 

[9 \7 

12.09 
12.33 

TOT EXIT 
% 

22.25 

10.45 

15 .96 

1.70 

17. 19 

14.02 
: , 

24 .30 

14.69 

13 .58 

37.25 

17. 14 
15 .33 
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Table H.6 . First-lime entering undergraduate students according to type of school leaving 
certificate' 1997 (per cent). 

UNIV MATRIC CONDlT OTHER ANALYSIS OF MATR IC EXEMPT BY SYMBOL 
EXEMPT' EXEMPT' CERT' 

A B C 0 E UN' 

UCT 9130 560 310 221 

DWV 7880 1770 350 26 

OFS 8420 1570 0. 10 169 

UPE 85.90 6.60 7.50 9 1 

PCH 63.00 430 32.70 54 

PTA 9810 120 0.70 283 

RAU 8250 490 1260 149 

RH U 8330 1230 440 27.8 

STL 9520 320 160 109 

ZLD 5970 4000 030 00 

Note 1 Academic prerequisite for university admission 
) MATRIC EXEMPT - matriculation exemption 
50THER CERT - other cenificate 

30 I 288 128 0.4 

07 152 652 13 I 

195 242 30.9 77 

26 I 33. 1 253 3.7 

165 3 1.8 304 148 

329 276 64 0.2 

257 34 I 193 6.0 

270 22.9 16.0 43 

230 339 261 59 

03 24 330 643 

2 Matriculation aggregate pass category. 
4COND IT EXEM PT - conditional exemption 
6 UN _ unknown/not indicated . 

Table B.7. Percentage of total formal degree credits! obtained in natural sciences by 
students ful filling the requirements for a degree/diploma/certi ficate 1994-97. 

UN IV 1994 1995 1996 1997 

UCT 3885 • 38.94 39.40 38.77 

DWV 2206 2183 2020 I' 19.95 I: 

OFS 40.53 I:. 4184 44 58 44 .83 

UPE 28.76 28.86 2967 29.74 

PCH 1986 E 2390 r 31.)4 I' 31.90 " 

PTA 4700 4572 46. 14 45 .08 

RAU 19.42 l 16. 12 E 15 43 ~ 16.86 E 

RHU 21 .86 2 1.63 t 21.80 L 25.59 I' 

STL 42.66 43 .96 43 .17 40.36 

ZLD 5.18 11 .28 6. 12 7.85 , . 

58 

32 

08 

27 

I I 

46 

0.0 

20 

02 

00 

Note: I Degree credit s obtained by students who fulfilled the requ irement s for a degree/diploma/certificate. 
,.: Denotes a DEA measured unitary efficient university 
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Table B.8. Graduation rate per thousand registered stuJents by level of degree 1994-97. 

UN IV 1994 1995 
UGRAD' LOWER HIGHER TOTAL UGRAD LOWER HIGHER TOTAL 

PGRA02 PGRAD GRAO) PGRAD PGRA D GRAD 
UCT 220 590 166 263 204 573 171 249 

DWV 160 498 184 195 196 599 21 1 241 

OFS 199 561 233 247 172 534 20 1 224 

UPE 191 479 190 229 183 612 2 16 238 

PCH 200 532 119 231 177 5 10 125 216 

PTA 194 488 156 221 180 503 163 212 

RAU 200 447 198 234 243 388 19 1 256 

RI-IU 230 676 185 286 225 757 223 289 

STL 220 601 211 264 199 576 195 246 

ZLD 114 329 225 138 131 34 1 128 150 

AVE: 193 520 187 231 191 539 182 232 
M ED- 200 515 188 233 190 554 193 240 
SDV: 32 91 32 39 29 11 1 33 34 
~ 

UN 1V 1996 1997 
UGRAD LOWER HIGHER TOTAL UG RAD LOWER HIGHER TOTAL 

PGRAD PGRAD ORAD PGRAD PGRAD GRAD 
UCT 194 522 195 239 190 505 188 231 

OWV 190 607 147 227 183 559 2 16 2 19 

OFS 156 58 1 202 215 153 516 213 207 

UPE 173 579 173 213 162 579 172 198 

PCH 169 54 1 159 215 188 590 143 225 

PTA 191 532 162 2 18 202 510 171 226 

RAU 222 429 207 248 204 454 213 230 

RH U 2 17 676 208 268 182 764 174 241 

STL 200 576 185 240 190 562 203 240 

ZLD 97 168 131 103 9 1 181 65 96 

AVE: 181 521 177 219 171 522 176 208 
MED: 191 559 179 223 186 538 181 226 
SDV: 34 132 25 42 35 138 43 43 

Notes: 1 UGRAD _ undergraduate. 2 PGRAD _ post-graduate. 3 TOTAL GRAD - total graduate students. 
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APPENDIX C 

PERSON POWER STA TlSTlCS AND RA TlOS 

Source: South African Post-secondary Education (SAPSE) Information System 

Department of National Education, Pretoria 

and 

South African Universities' Vice-Chancellors' Association (research output) 
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Table C.I. Utilisation of full-time equivalent personpower resources by personnel 
calegory 1994-Y7 (per cenl). 

UN IV INST/RE S EXEC/ADM SPEC/SUPP TECHNIC 
1994 PROf1 MAN PROf1 PRO,,' EMP4 

UCT 32.4 1.0 3.7 13 3 

DWV 292 IS 58 175 

OFS 30.5 2.3 8.0 5.6 

U IlE 32.9 1.7 6A 4.7 

PCH 29.3 0 .9 4 7 ss 

I>TA 36.0 2.8 5.0 5.8 

RAU 373 U 3.6 47 

RI-IU 3 I. 7 1.6 2.7 5.2 

STL 30.9 28 3.3 [ 1.8 

ZI.D 282 35 26 46 

AVERAGE: 31 8 19 46 79 
MEDIAN . 31.3 17 4 .2 5.6 
STD DEV. 2 .8 0 .8 1.7 4A 

UN IV INSTIRES EXEC/ADM SPEC/SUPP TECHNIC 
1995 PROF MANPROF PROF EM P 
UCT 33 .8 09 39 127 

DWV 30.5 U 8A 190 

OFS 28.4 2A 8.6 5.8 

UPE 344 I 7 67 49 

PCH 30.0 1.0 4.7 56 

PTA 36.6 3 0 49 5.7 

RAU 35.6 lA 3.6 3.9 

RH U 32.8 1.5 2.8 5.6 

STL 32.4 2.9 3.2 10.5 

ZLD 28. 1 3. 1 2.5 4 .7 

AVERAGE: 32.3 1.9 4.9 78 
MEDIAN: 32.6 1.6 4.3 5.7 
STD DEv: 2.8 0 .8 2. 1 4.6 

Notes: l lnslructionJresearch academic professional. 
2 Executive/administrative/managerial proressional . 
) Speciali st support proressional (academic, student and institution). 
4 Technical employee (qualified for technical activities). 
$ Administrative non-professiona l (clerical and secretarial). 
6 Service (unskilled activities) and trade (manually skilled activities). 

ADM IN SERVI CE! 
NONI)ROF3 TRADE6 

24 .8 248 

22.7 233 

204 33 .2 

17.9 36.3 

194 402 

14 I 36.3 

29. 1 24 0 

198 39.0 

2 1.5 29.6 

22 .3 388 

21.2 32.6 
21.0 34.8 

3.8 6 .3 

ADMI N SERVICE! 
NONPROF TRADE 

25 I 236 

21.3 19.5 

22.7 32 1 

19.7 32.6 

19.8 38.9 

14.6 35.2 

333 22.2 

19.8 37.5 

22.3 28.7 

22 .6 39. 1 

22 . 1 31.0 
21.8 32.3 

4.6 6 .8 
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Table C. I. (continued) Utilisation of full-time cquivaknt person power resources by 
personnel category 1994-97 (per ccnt). 

UN1V tNSTIRES EXECIADM SPECISUPP 
1996 PROr\ MANPROF2 PROF1 

UCT 328 to 4.5 

DWV 30 I I I 19.3 

OFS 27.7 2.5 85 

UPE 34 .8 29 67 

I)ClI 307 1.0 5.2 

PTA 361 34 59 

RAU 348 13 26 

RHU 317 I 5 29 

STL 34 I 30 3 I 

ZLD 293 2.7 22 

AVERAGE 32.2 20 61 
MEDIAN 32.3 20 49 
STD DEV 26 09 48 

UNIV INST/RES EXEC/ADM SPEC/SUPP 
1997 PROF MANPROF PROF 
UCT 33 .0 10 4A 

DWV 25 . 1 19 139 

OFS 31.2 2.7 8.1 

UPE 36.6 3.1 6.8 

I>CH 31. 7 12 55 

PTA 36.0 3.6 5.0 

RAU 34.0 I I 25 

RH U 31.5 lA 3.0 

STL 35 .8 3.3 3.2 

ZLD 29.S 28 2.3 

AVERAGE: 32.4 2.2 5.5 
MEDIAN' 32.4 2.3 4.7 
STD DEV: 3.3 1.0 3.3 

Notes: \ Instruction/research academic professional. 
1 Executive/administrative/managerial professional 
1 Specialist support professional . 

TECHNIC ADM IN SERVtCE! 
EMP4 NONPROF~ TRADE6 

13 7 255 22.5 

96 206 t93 

65 237 31.1 

54 20.3 299 

57 22.5 34 .9 

S6 IS 0 340 

32 378 20.3 

54 214 37 I 

125 22.6 247 

4.0 21. 7 40. 1 

72 23 . 1 294 
57 22. 1 30.5 
34 5.5 70 

TECI-IN1C AOMIN SERVICE! 
EMP NON PROF TRADE 
13.6 26.3 21.7 

11.2 20.5 274 

6.7 226 287 

5.3 20.8 27.4 

5.7 232 327 

5.6 15.4 34.4 

26 42 .8 170 

5.3 21.4 37.4 

12.3 25.5 199 

43 20 I 4 1.0 

7.3 23.9 28.8 
5.7 22.0 28 . 1 
3.5 7.0 7A 

4Technical employee (qualified technically). 
5 Administrative non-professional. 
(; Service and trade employee. 



Table C.2. Utilisation of instruction/research professionals ' full-time equivalent 
personpower resources by SAPSE programme 1994-97 (per cent), 

UN IV 1994 1995 
FORMAL RESEARCH ANC SUP!>! FORMAL RESEARCH 
INST RUCT 1 ACD ADMJ INSTRUCT 

% % % % % 
VCT 499 38 :; 11 S 48 1 40. 1 

DWV 74 .5 14.9 10.6 71 S 150 

OFS 635 25.5 11.0 616 24 S 

UPE 648 263 89 63 .5 279 

PCH 60.1 284 11.5 60. 1 278 

PTA 530 244 22.6 537 23.5 

RA U 65 .0 240 110 665 22.2 

RH U 679 25 .5 6 .6 71.5 20 .7 

STL 590 309 10 I 58 I 322 

ZLD 733 196 7. 1 74 . 1 18.4 

AVERAGE: 63,1 25 .8 I 1. I 629 25 ,3 
MEDIAN . 642 25 5 10.8 626 24 . 1 
STD DEV 75 5.9 4.2 7.9 6.8 

UNIV 1996 1997 
FORMAL RESEARCH ANC SUPP( FORMAL RESEARCH 
INSTRUCT ACDADM INSTRUCT 

% % % % % 
UCT 49.2 383 12.5 48 .9 377 

DWV 61.6 189 19.5 66.2 17.6 

OFS 585 26.3 15.2 60.7 25 .2 

VPE 670 242 88 70 I 203 

?CH 60.0 26.4 13.6 59.0 26.0 

PTA 53 .6 23 .2 23 .2 52 .5 24 . 1 

RA U 681 210 109 68 .3 210 

RHU 70.2 21.5 8.3 71.0 21.5 

STL 52.7 39.0 8.3 53.6 38.7 

ZLD 73 .6 18.4 8.0 72.5 18.7 

AVERAGE: 61.5 25 .7 12.8 62 .3 25 . 1 
MEDIAN : 60.B 23 .7 11. 7 63.5 22.8 
STD DEV: 7.8 70 4.9 8. 1 7. 1 
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ANC SUPP/ 
ACDADM 

% 
11 S 

13.2 

13.6 

86 

12. 1 

22.& 

1l.J 

7.8 

9.7 

7.5 

11 S 
, 1.6 
4 .2 

ANC SUPP/ 
ACDADM 

% 
13.4 

16.2 

14. 1 

9 .6 

15.0 

23.4 

107 

7.5 

7.7 

8.8 

12.6 
12. 1 
4.7 

-

Notes: 1 Professional leaching and allied activities. 
2 Professional activities to produce research outcomes (creation. reorganisation and application of 

knowledge). 
) Ancillary support (academic departments) and academic administration (non-professional administrative 

personnel within academic departments) 



Table C.3. Ut ili sation of instruction Ire search professional s' full-time equivalent 
personpower resources for formal instruction by course level 1994-97 (per cent). 

UNIV )994 1995 
UG RAD PGRAD PG RES UG RAD PGRAD 

% % % % % 
UCT 751 18.3 6.6 75 I 185 

DWV 81 7 137 46 793 163 

OFS 707 205 88 69 I 22.9 

UPE 770 153 7.7 76. 1 16.0 

PCH 594 28.8 11.8 60. \ 28 .3 

PTA 684 22.5 9. 1 69.4 21.6 

RAU 48.9 247 26.4 47.8 24.3 

RI-IU 74 ,8 18.8 6.4 76.4 17.8 

STL 82.1 12.2 5./ 81.8 liS 

ZLD SO S 162 3 0 80.7 15 ,9 

AVERAGE: 71.9 19, 1 9.0 71.6 19.3 
MEDIAN 750 18.6 7.2 75 .6 IS . I 
STD DEV . 10.1 4.9 6.3 10. 1 46 

UN IV 1996 1997 
UG RAD PGRAD PGRES UG RAO PGRAD 

% % % % % 
UCT 75 .8 17.9 6.3 75 .7 17.9 

OWV 75 .0 IS 4 66 75 I 19.4 

OFS 71.7 199 S.4 75.4 17.0 

UPE 76 .5 15 I S.4 800 11 7 

pe l-! 60.5 280 11 5 624 22.7 

PTA 68.9 23 ,S 7.6 68.6 23.8 

RAU 42.8 26. 1 31.1 42.2 33 .5 

RHU 74 .6 18.9 65 76.0 179 

STL SI7 13 .6 4.7 809 137 

ZLD 82.0 14,5 3.5 78 .8 17.4 

AVERAGE: 7 1.0 19.5 95 715 19.5 
MEDIAN : 748 18.7 71 75.6 17.9 
STD DEV, ILl 4.6 75 III 58 
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PGRES 
% 
6.4 

44 

8.0 

7.9 

1 1.6 

9.0 

27.9 

5.S 

6.4 

3.4 

91 
7.2 
6 .6 

PGRES 
% 
64 

55 

7.6 

83 

14.9 

7.6 

24.3 

6 1 

54 

3S 

9.0 
7.0 
58 

Notes: I UG RAD _ undergraduate. 2 PGRAD _ post-graduate. ) PG RES - pos\·graduatc research (instruction). 
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Tabl e CA. Headcount of instruction/research professionals by position attained 1994-97 
(per cent). 

UNIV 1994 
PROF LECT PRQF 

% % % 
UCT 418 582 41.8 

DWV 21.2 788 236 

OFS 361 639 34 .3 

UPE 30.4 69.6 32 .8 

PCII 389 61. I 40.5 

PTA 357 643 36.2 

RA U 46.9 53 . 1 486 

RHU 277 72.3 33 .3 

STL 32 1 679 31.9 

ZLD 164 83 6 185 

AVE: 32.7 67 .3 34.2 
MED. 33 .9 66.1 33 .8 
SDV 88 88 82 

Notes. I Professor (including associate) 
2 Lecturer (junior to senior) 

1995 1996 
LECT PROF LECT 

% % % 
58.2 428 572 

76.4 245 75 .5 

65 .7 359 64 . 1 

67 .2 32 .2 67.8 

59,5 38.0 62.0 

63 .8 353 64.7 

5 lA 45 .7 54.3 

66.7 3D,J 69.7 

68 . 1 3 19 6. I 

81 5 179 821 

659 335 66.6 
66 2 33 .• 66.3 

82 7.8 7.8 

30 lher (below junior lecturer) - ( included under lecturer for 1994-96) , 

1997 
PROF LECT OTHER 

% % % 
436 545 1.9 

24.6 74 .7 0.7 

38.0 566 5 4 

29 ,7 63 ,6 6.7 

386 60.6 08 

35 .2 544 lOA 

478 505 1.7 

28.4 71 6 0 .0 

34.4 64 .8 0 .• 

182 ., 5 03 

33 .9 63 ,3 29 
34 ,8 62 . 1 1.3 

8.4 95 33 

Table C.5. The highest relevant qualification obtained by instruction/research profess ionals 
according to level of appointment 1997 (per cent). 

UN IV DOCTORAL DEGREE 
1997 PROF LECT 

% % 
UCT 76.9 42.8 

DWV 90.2 27.4 

OFS 80A 30.3 

UPE 78.6 37 .3 

I>C I-I 92.9 32.9 

PTA 84.8 19.5 

RAU 90.3 32.2 

RHU 86.2 32.4 

STL 86 . 1 40.0 

ZLD 92 .S 10 1 

AVE: 85 .9 30.5 
MED: 86.2 32.3 
SOY: 5.4 92 

Notes: I Professor (including associate) 
2 Lecturer Gunior to senior) , 
30ther (below junior lecturer) 

OTHER· 
% 
7.1 

66.7 

20.7 

63 

0.0 

07 

80.0 

0.0 

333 

0.0 

21.5 
6.7 

28.0 

MASTER'S DEGREE 
TOTAL PROF LECT OTHER TOTAL 

% % % % % 
57.0 19.3 38 .5 42.9 30.2 

43 , 1 5.9 45 .5 33 .3 35 .7 

48 .8 14.2 32.9 17.2 25 .0 

47 .5 14.3 367 125 284 

55.7 2.7 37.4 0.0 23 .7 

40.5 13. 44.9 14.6 30.8 

60 .• 6.3 48 .0 200 276 

4 7.7 92 434 0.0 33 .7 

55,8 9.0 35 .9 0.0 26.3 

25.0 5.7 50.4 0.0 42. 1 

48 .2 10.0 4 \.4 14. 1 30.4 
48.3 91 41. 0 13 .6 29.3 

9.9 4.9 5.5 14.3 5.3 
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Table C .6 . A nnual student classroom contact hours spent in runnal instruction by course 
level 1994-97 (hours). 

UN IV 1994 1995 1996 1997 

HRSI IIRSI . II RSi IIRSI I·IRSI J-IRSI IIRSI HRSI HRSI HRSI HRS/, HRSI 
UG' PG2 . STUD) UG PG ' STUD UG PG ' STUD UG PG , STUD 

UCT 369 129 : 297 374 134 : 30 1 377 103 ' 293 384 127 : 304 

DWV 1356 206 , 1180 1291 357 : 1136 859 211 753 1160 454 : 1046 

OFS 331 93 , 265 376 104 : 298 392 83 , 309 381 86 , 301 

VI'E 693 146 : 581 728 148 : 613 696 122 , 596 492 130 : 447 , 
PClf 359 23 . 252 329 26 : 235 302 24 i 223 275 2 1 , 200 

I)TA 374 83 ; 29 1 36 1 82 i 284 355 78 , 282 358 84 : 285 

RA U 249 147 : 221 NA' NA : NA 229 79 , 192 231 167 : 2 18 

RH U 523 104 , 42 1 445 102 i 370 4 17 101 : 351 413 
, 

101 348 

STL 1022 6 1 : 747 10 12 57 . 726 986 53 . 698 969 5 1 680 

ZLD 293 79 : 268 284 96 263 390 106 
, 

362 402 70 : 373 

AVE: 557 107 452 578 123 . 470 500 96 406 507 129 . 420 
MED 372 99 294 376 102 : 301 391 92 JJO 393 94 326 
SDV 346 49 29 1 336 90 285 241 47 191 290 115 245 

Notes Illours per undergraduate ~ NA - dala nOI available 
Z Hours per post-graduate 
I t-fours per 10lal students 

Table C. 7. Studenllstaff ratios (by number, full-tim e staff equi valent) and graduate/staff 
ratios 1994-97. 

UN IV 1994 1995 
ST UI STUI GRN STUI STUI GRAI 
STF1 FTES2 STF3 STF FTES STF 

UCT 19 I 233 50 199 247 49 

DWV 258 300 50 250 29.9 60 

OFS 172 232 43 17.0 279 3 8 

UPE 234 339 54 23 .7 356 5 7 

PC!! 22 .6 327 52 22.9 337 49 

PTA 18 9 33 1 4 2 204 330 43 

RAU 534 602 12.5 689 778 176 

RHU 132 158 3.8 17.4 157 50 

STL 170 23 I 4 5 176 258 43 

ZLD 23 5 349 33 297 429 4 5 

AYE: 23.4 3 1.0 53 26.3 34.7 6 I 
MED. 209 3 l A 4 8 21.7 31.5 49 
SDV, 10.6 114 2.5 14.7 15.9 3 9 

Notes: I Students per slafT member 
2 Students per rull·t irne equivalent stair member 
J Graduates per slalT member. 

1996 1997 
STUI ST UI GRN STUI STUI GRN 
STF FTES STF STF FTES STF 
209 258 50 21 3 25 I 49 

229 335 52 23 7 32.7 52 

17 7 297 3 8 195 283 40 

224 31.3 48 32 1 393 5 I 

222 J 1.9 48 234 339 5.3 

195 34 I 42 18 8 352 42 

686 744 170 73 I 724 168 

164 176 44 16.2 17.7 3 9 

195 284 47 22 I 3 1 6 53 

279 39 I 29 259 37 I 25 

25.8 34.6 57 276 35 .3 57 
2 1 6 316 4.8 22.8 33 ,3 5.0 
14.6 14.3 3.8 15.7 13 .7 3.8 -
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Table C.S. StudentlstafTratios (full-time equivalent) by course level 1994-97. 

UN1V 1994 1995 1996 
UGRAD! PGRAD! UGRAD! PGRAD! UGRADI IlGRADI 
STAFF' STAFF1 STAFF STAFF STAFF 

UCT 217 281 229 301 237 

DWV 31 1 250 314 240 374 

OFS 236 221 288 258 30 J 

UPE 350 300 375 294 3J8 

PC H 376 256 386 263 376 

PTA 346 30.0 344 297 363 

RAU 892 325 1233 362 13 1 4 

RI-I U \6.0 153 16. 1 145 187 

STL 20 I 370 22.0 426 240 

ZLD 38 I 21.6 47.5 238 430 

AVE- 347 267 403 282 416 
MED 12 ? 269 329 279 35 1 
SDV 196 59 290 7 2 308 

"otcs 1 Undergraduate students per full-time equivalent staO' member 
2 Post-graduate SludcnlS per full-time equivalent slaffmembcr 

STAFF 

324 

220 

282 

23 I 

230 

291 

31 8 

145 

479 

2 1 0 

273 
257 
86 

1997 
UGRAD/ PGRAD! 
STAFF STAFF 

230 3 1 9 

365 2 1 3 

274 31 I 

429 249 

384 265 

37.5 301 

1363 257 

18.4 152 

268 520 

42 .9 155 

430 274 
370 26 I 
32 . 1 99 

Table C.9. Research produced in units per full-time equ ivalent research staff 1994-97. 

UN1V 1994 1995 1996 1997 
RES STF RES! RES STF RES! RES STF RES! RES STF RES! 
Unit! FTE2 STFJ Unit FTE STF Unit FTE STF Unit FTE STF 

UCT 7939 , 4708 169 7023 5026 140 7110 : 463 .0 154 623 .9 ' 474.4 132 

DWV 1262 i 709 1.78 126.7 i 736 1 72 132.4 i 9 1 3 1.45 126.0 i 79.7 1 58 

OFS 3219 : 1591 202 298.2 i 142.3 2 10 290 I 152.8 1.90 264.9 ' 151.0 I. 75 , , 
UPE 907 ' 674 1 35 824 ' 709 I 16 1016 : 635 1 60 104 9 : 556 189 

PCH 19 1.3 , 144.0 1.33 1714 : 1433 1 20 IS3 .3 : 1440 1.27 159.3 : 143 .5 III 

PTA 706.3 , 3356 2. 10 749.9 : 3435 218 7426 330 I 225 770.7 . 339. 1 227 , 
RAU 306. 1 943 3.25 316.4 i 869 364 3337 ' 882 378 3309 : 933 355 

RHU 157. 1 970 1 62 174.6 : 859 203 1821 85 I 214 183.2 . 848 2 16 

STL 6169 ' 3240 190 5892 ' 3165 186 5856 399 4 147 462.3 : 358.4 1 29 

488 : 
, 

59.0 : ZLD 474 103 45 I 467 097 506 . 509 099 526 I 12 , 
AYE: 181 183 184 1 80 
MED 1.74 1.79 I 57 1 67 
SOY · 0.58 073 0.74 070 -

Notes. I Research output produced in units. 
2 Full -time equivalent research stafr(in numbers) 
1 Research units per fil II -time equivalent research stall' 



APPENDIX D 

FINANCIAL STATISTICS AND RATIOS 

Source: South African Post-secondary Education (SAPSE) Information System 

Department of National Education, I)retoria 

and 

South African Universities' Vice-Chancellors' Association (research output) 
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Table D. I . Annual recurrent expenditure and capital employed per student and graduate 
1994-97 (Rand OOO's). 

UNI V 1994 
EXPEND , RANK EXPEND , RANK CAPEM RANK CAPEM RANK 
ISTUD 1 

' /GRAOI ISTU D1 IGRA02 

UCT 30.9 9 1177 , 8 608 10 23 1 4 10 

DWV 15.2 2 78 .1 3 30.4 4 156,2 3 

OFS 25 ,0 7 101.3 7 40. 1 5 [62 . 1 4 

UPE 17. 1 3 748 2 433 6 189.3 6 

PC H 19.3 5 83.4 , 4 30.0 3 129.8 2 

IITA 22.3 6 100.9 6 439 7 198.4 8 

RAU 96 I 408 I 27.4 2 116.8 I , 
RHU 274 8 95.8 5 49.8 8 174.5 5 

STL 314 10 1189 , 9 52.4 9 \98 .7 9 

ZLD \8 .0 4 130 I , 10 26.4 I 191 1 7 , 
AYE: 21 6 942 40.4 [748 
MED. 20.8 98.3 41. 7 181.9 
SDV: 6.7 24.8 11.2 32.7 

UN IV 1995 
EX PEND RANK EXPEND RANK CA PEM RANK CAPEM 

, 
RANK 

{STUD {ORAD {STUD {ORAD 
UCT 32.9 10 \32 .2 10 64 .0 10 257.4 10 

DWV 17.0 3 70.9 2 32 .3 
, 

4 \ 34 .2 , 2 , 
OFS 240 7 107.0 8 42.1 5 187.9 6 

UPE 199 5 83 .6 3 478 , 7 200.3 7 

PCI-I 22.3 6 103.0 7 3D, ] 
, 

3 139.3 3 

eTA 19.7 4 93 .2 5 45 . 1 6 213.4 , 8 

RAU 8.8 I 345 I 24 . 1 2 94. 1 I 

RH U 25.3 8 87.7 4 47.9 
, 

8 165.8 5 

STL 27.6 9 112.6 9 600 9 244.2 9 

Z LD 14.2 2 94 .3 6 21.4 I 142.3 4 , 
AVE: 21.2 91.9 41 5 177.9 
MED: 21. 1 93.7 436 1768 
SDV, 6.5 250 13 .7 49.4 

Notes: 1 Total annual recurrent expenditure expressed per student and per graduate. 
2CapitaJ employed (tangible fixed assets, long-term investments and work ing capital) expressed per 
student and per graduate. 
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'fable D. 1. (continued) Annual recurrent expenditure and capital employed per student 
and graduate 1994-97 (Rand ODD's). 

UN IV 1996 
EX PEND ' RANK EX PEND ' RANK CAPEM RANK CAPEM RANT< 
ISTUO I , 

IGRAO i ISTun2 IGRA02 

UCT 36.0 10 151.0 9 738 10 309 I 10 , 
DWV 22. I 3 97,7 2 364 4 160.5 3 , , 
OFS 284 8 131.6 7 484 5 224 .6 6 , , 
UPE 239 , 5 1122 5 549 8 257 .7 9 

reI-! 25 .5 6 1236 , 6 29.9 , 3 139.3 2 

PTA 23 .0 4 105.3 4 51.4 
, 
, 7 235 .6 7 

RAU 98 1 39.6 1 28.5 , 2 114.7 1 , 
RHU 26.7 7 99.5 3 51.0 6 190.0 4 

STL 323 9 134.3 8 61.5 9 256 I , 8 

ZLD 15.8 2 153 I 10 22 I 1 213 .9 5 , 
AVE: 245 114.8 45.8 210. 1 
MED: 252 117.1) 49.7 219,2 
SDY 72 31.3 I SA 56.6 

UN IV 1997 
EXPEND RANK EXPEND RANK CA PEM RANK CAPEM RANK 
ISTUD IGRAD ISTUD IGRAD 

UCT 40.1 , 10 173 .7 9 830 
, 

10 3599 10 , 
DWV 29.7 7 135.6 7 35.3 4 161. I 3 

OFS 31.0 , 9 149.6 8 53.7 , 6 259.5 8 , 
UPE 18.6 2 116.5 3 42.7 5 266.9 9 . 
PCH 28 .7 5 127 .2 5 29.3 2 130.0 1 

PTA 25 .3 4 1 [2 .3 2 SS. 1 8 2573 7 

RAU 10.5 1 45A 1 33 .9 , 3 147.2 2 

RHU 29.5 6 122.3 4 56.6 7 234.5 5 

STL 30.7 8 127.8 6 59.8 9 248.9 6 

ZLD 19. [ 3 197,5 10 21.4 1 222.2 4 

AVE: 26.3 130.8 47.4 228.8 
MED, 29.1 127,5 48 .2 241 .7 
SDV, 7.9 _ 38.2 17.4 64.7 

Notes: I TOIal annual recurrent expenditure expressed per student and per graduate. 
2Capital employed (tangible fi xed assets, long-teml investments and working capital) expressed per 
student and graduate. 
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Table D.2. Annual recurrent expenditure by SAPSE programme shown as a percentage of 
total expenditure 1994-97 (per cent). 

UNIV 1994 1995 
ACADEM INSSUP OPSIMAIN/ ACADEM INSSU P OPS/MAIN! 

OTHSERy3 OTHSERV 
% % % % % % 

UCT 66 .9 12.7 20.4 65,8 129 21 .3 

DWV 633 22.7 140 632 22.4 14.4 

OFS 58.4 25 .5 16. 1 65 .8 17. J 17. 1 

UPE 64 I 145 214 57.5 19.9 22 .6 

reI-! 550 16.0 29.0 52. 1 15.6 32.3 

PTA 54.5 26.9 18.6 66.2 I 1.0 22.8 

RAU 677 11 .8 20.5 66.5 137 19.8 

RHU 53.2 15.4 3 lA 56.2 Is.S 28 .3 

STL 5 1 3 328 159 61.9 18. 1 20.0 

ZLD 56.9 21 .8 213 49.4 26.0 24 .6 

AVE , 59 I 200 20.9 60.5 17.2 22 .3 
MED 57.7 18.9 20.5 62.6 16,4 22 .0 
SDV 5.6 6.6 5.3 60 4 .3 4 .9 

UNIV 1996 ~ " OTH;.E~~ ClTHSERV 
% % % % % 

UCT 66. 1 14.2 19.7 65 .8 13 .5 20.7 

DWV 64 . 1 23.4 12.5 62.0 23 .7 14.3 

OFS 64 .2 18.3 17.5 66 . 1 17.8 16. 1 

UPE 58.6 20.9 20.5 62 .0 17.9 20. 1 

PCH 51.0 15.0 34.0 53 .9 15.5 30.6 

PTA 67. [ 10.8 22. 1 64 .8 12.4 22.8 

RAU 66.9 14.6 18.5 64 . 1 16.7 19.2 

RHU 55.5 17.2 27.3 56.2 16.7 27 . 1 

STL 58 .3 22.3 19.4 60.2 t8 .S 21.3 

ZLD 45 .7 28.4 25.9 47 .2 26 I 267 

~~~. !~: 
185 21. 7 ~~ . ~ 17.9 21.9 
17.8 20.1 17.3 21.0 

L~v. - 6.9 5.0 5.7 _ 5.8 4.0 4 .8 ___ 
---- - - ---

Notes: I Expenditure on SAPSE programmes (instruction. research. academic support. student services, and 
bursaries) and here colle<:lively referred 10 as academic expenditure, 

2 1ns1 ilutlonal suppon expenditure (execut ive management, financial adm inistration, financial aid, 
general administration, student re<:ords, administrative computer services, public relations and staff 
social/cultural development). 

JOperalion and maintenance expenditure (plant , buildings. custodial services, utilities and ground 
maintenance. staff housing service) 
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Table D.3. Annual recurrent expenditure accordmg to individual SAPSE program mes 
1994-97 (per cenl). 

UN IV 1994 
INST R RESEAR' AC DS Up· STUSER·' BURSA INSSUP" : OI'SIMN OTHSER 

% % % % % % % % 
UCT 18,0 20A 20.7 1.7 6 1 , 12.7 , 9.8 10.6 , 
DWV 22.7 7.5 20.3 1.9 10.9 22.7 8.1 59 

OFS 18,4 11.8 23.5 2.3 2.4 255 7.1 9.0 

UPE 27.3 110 15.8 5.7 43 145 11 3 10, 1 

PC H 23 I 12.7 13.0 2 .6 3 .6 16.0 7.2 21.8 

PTA 20.0 11 6 175 1.5 3.9 26.9 7.5 Il.1 

RAU 26.0 12.0 18.2 43 7.2 11.8 9.8 10.7 

RH U 22.2 10.8 13. 1 2.2 4 .9 15.4 8.8 22 .6 

STL 19 .2 10.8 17. 1 1.6 2.6 32.8 7.9 8.0 

ZLD 210 6S 10.5 18 171 218 11 .2 10.1 

AVE: 21.8 11.5 17.0 2.6 6 .3 20.0 8.9 12 n 
MED: 21.6 11 .3 17.3 21 4 .6 18.9 8.5 10.3 
SDV 3.0 3.5 3.8 1.3 4 .3 6.6 1.5 5.4 

UN IV 1995 
INSTR RES EAR ACDSUP STUSER BURSA INSSUP OPS/MN OTHSER 

% % % % % % % % 
UCT 17.5 195 20.2 1.6 7.0 12.9 9 .9 114 

DWV 24.8 8.7 22 .8 2.3 4 .6 22.4 8.8 5.6 

OFS 19.7 11.6 29 I 2.3 3 1 17. 1 7.3 9 .8 

UPE 23 .6 [ 1.0 14.4 4.2 43 19.9 12. 1 10.5 

PCH 21.0 12.3 11.9 3.5 3.4 15.6 9.8 22 .5 

PTA 235 136 225 1.8 4.8 11.0 8.7 14.1 

RAU 27.2 10.3 18.6 3 6 6.8 137 12.8 7.0 

RH U 23.0 11.3 14.0 2.4 5.5 15.5 9.7 18.6 

STL 23 .5 13.4 19.5 1.9 3.6 , 18. 1 , 9.6 lOA 

ZLD 23.7 7.3 12.1 2.1 4.2 26.0 
, 

12.7 11.9 

AYE: 22 ,8 11.9 18.5 2.6 4.7 : 17.2 10. 1 12.2 
MED. 23.5 11.5 19.1 2.3 4.5 16.4 9.8 11.0 
SDV: 2 .6 3.1 5.2 0 .8 1.3 4.3 1.7 4 .8 

Notes: 1 Instruction - professional teaching and all ied service (including community/preparatory instruction). 
2 Research - professional activities to produce research outcomes (creation. reorganisation and 
applicat ion of knowledge). 

) A cademic support (library and educational media services. academic computing, academic 
administration, academic personnel development, curriculum development. anci \1ary support). 

4S tudenl services (administration. sociaVcultural development, career guidance and health service). 
' Bursaries (all financial assistance provided for students). 
6 Institutional support (executive management . financial/general administration, financial aid, student 

records, administrative computer services, public relations and staff sociaVcultural development) . 
7 Operation and maintenance (plant , bui ldings, custodial services. utilities and grounds). 
~ Other services (staR'housing/food service). 
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Table D.3. (continued) A nnual recurrent expenditure according to individual SAPSE 
programmes 1994-97 (pcr cent) 

UNIV 
INSTR RESEAR' ACDSUP' 

% % 
UCT 16.9 19.6 

DWV 19,0 8A 

OFS 19. 1 I 1.2 

UPE 240 86 

PCH 229 10.6 

PTA 22. 1 12.4 

RAU 276 103 

RH U 23. [ [ 1.0 

STL 209 142 

ZLD 243 78 

AYE: 22.0 11.4 
MED: 22.5 10.8 
SDV 3.0 3,3 

UNIV 
INSTR RESEAR 

% % 
UCT 16.8 19.3 

DWV 16.8 60 

OFS 207 1 l A 

UPE 25.5 8.9 

PCI-I 24.8 10.9 

PTA 21.5 13 .2 

RAU 22.7 10.5 

RH U 24.3 I 1.6 

STL 20. 1 15,0 

ZLD 24.6 7.6 

AYE: 2 1.8 11.4 
MED- 22 . 1 11.2 
SDV: 3.0 3.6 

Notes: I Instruction. 
2 Research. 
1 Academic support . 
4 Student services. 
' Bursaries. 
61nstitutional support . 
7 Operation and maintenance. 
ROther services . 

% 
197 

223 

28.0 

15.2 

11. 7 

257 

197 

14 I 

18 I 

11 5 

18.6 
189 
5.3 

ACDSUP 
% 

206 

24 .0 

27.4 

16,4 

12.2 

22.3 

21.1 

13.4 

190 

[2 .3 

18.9 
19.8 
4.9 

1996 
STUSER BURSA' , INSSU P' , OPS/MN OTHSER 

% % % % % 
16 8.3 14.2 96 10.1 

1.9 12.5 23.4 7.8 4.7 

2. 1 3.8 18.3 69 10.6 

54 54 20.9 11.4 91 

2.3 3.5 \ 5,0 It. 7 22.3 

19 5.0 10 .8 8.7 13.4 

3.6 57 : \4 .6 I 1.8 6.7 

2.5 4.8 : 17.2 9.6 17.7 

18 3.3 22.3 8.8 10.6 

2.1 0.0 28.4 14 . 1 118 

2.5 52 : 18.5 10 .0 11 7 
2.2 49 \7.8 9.6 10.6 
1.1 3 2 5.0 2.1 4.9 

1997 
STUSER BURSA INSSU P OI'S/MN OTHSER 

% % % % % 
1.6 75 13 .5 : 9.6 11 I 

2. 1 13 I 23.7 9.0 5.3 

22 4A 17.8 6.2 9.9 

5.6 5.6 17.9 10 .5 9.6 

2.2 3.8 155 8.3 22 .3 

1.9 5.9 12.4 8.6 14.2 

4.0 5.8 16.7 13.6 5.6 

2.5 4A \6.7 9.7 17.4 

2.2 3.9 18.5 9.0 12 .3 

23 0.4 26. 1 15.5 11.2 

2.7 5.5 17.9 10.0 I 1.9 
2.2 51 17.3 9.3 1 1.2 
1.2 3.1 4.0 2.5 4.9 



249 

Table D.4, Expenditure on personnel compensation shown as a percentage or tota l annual 
recurrent expendi ture 1994-97. 

UN IV 1994 1995 1996 1997 
PERSN OTHER' PERSN OTHER PERSN OTHER PERSN OTHER 

UCT 6 1.8 38.2 60.2 39.8 58.2 41.8 58.6 41.4 

OWV 64.6 35.4 698 30.2 656 34.4 70.2 29.8 

OFS 76. 1 239 722 27.8 717 283 71.9 28 I 

UPE 67.0 33.0 62 .2 37.8 61 I 38,9 63 .7 36.3 

I)CH 57.8 42 .2 SL9 48. 1 55.4 44.6 56.8 43 .2 

PTA 72.5 27.5 66.3 33.7 68,6 31.4 65.6 34.4 

!tAU 606 394 592 408 600 400 60.4 39.6 

RH U 63.6 36.4 61. 7 38.3 63 .3 36.7 63 .5 36.5 

STL 78.83 2 1.2 62.4 37,6 65.4 34.6 64, 1 35.9 

ZLO 592 40 .8 67 .5 32.5 703 29 .7 71.5 28 .5 

AVE: 66.0 34.0 63.0 37.0 64.0 36,0 65.0 35.0 
MED. 64.0 36.0 62 .0 38.0 64 .0 36.0 64 .0 36.0 
SDV. 7.0 7.0 6.0 6.0 5.0 5.0 5.0 5 .0 

Notes: ! Personnel compensation (all categories of slaft). 
l Ot her expenditure (suppl ies/services. build ing/eq uipment renta\s, bursaries. items fo r resale). 
3 Includes an exceptional medical aid fund payment amounting to 32.0 per cent of total expendi ture . 

Table 0.5. Annual expenditure on personnel compensation by major personnel category 
shown as a percentage of total personnel expenditure 1994-97. 

VN IV 1994 1995 
INSTRJ EXECI SPEC TEC HI INSTRJ EXECI SPEC 
RESC H( AD M1 Nl SUPT3 SERV' RESCH ADM1N SUPT 

VCT 48.7 20.5 4 .8 26.0 50.2 20 .6 4 .7 

DWV 47.4 23 . 1 8.9 20.6 47.0 23 .3 9.0 

OFS 42. 1 19.0 7.6 31.3 47.9 22 .3 92 

UPE 54.0 17.5 8.7 19 .8 52.9 18.9 8.6 

PC H 55 I 20.0 7.4 17.5 54.2 19 .8 82 

PTA 65.7 15.6 4 .9 13.8 55.8 20.1 6.4 

RAU 55.2 27.7 3.9 132 5 1.8 32.0 4.0 

RH U 55.8 19_6 3.8 20.8 53.6 20.1 4 .0 

STL 5 I. 7 2 1.5 4.4 22.4 52.4 22 .5 4.0 

ZLD 46.6 26.6 3.8 23.0 45 .4 25.6 3.6 

AVE: 52.2 2 1. 1 5.8 20.8 5 1.1 22.5 6.2 
ME D: 52.9 20.3 4 .9 20.7 52.1 21.5 5.6 
S DV: 6.2 3.6 2.0 5. 1 3 .2 3.7 2.2 

Notes: I Instruction/research professional . 
2 ExecutivelmanagenaVadministrat ive professional and administrative non-professional 
) Specialist support professional (academic. student and institutional support) 
4Technical/service - non-professional (technical, administrative, trades and services). 

TEC HI 
SERV 
24.5 

20 .7 

20.6 

19.6 

17.8 

17.7 

12 .2 

22.3 

21.1 

25.4 

20.2 
20 .7 

3.6 



Table 0.5. (cont inued) Annual expenditure on personnel compensation by major 
personnel category shown as a percentage of total personnel expenditure 1994-97. 

UN1V 1996 1997 
INSTRJ EXECI SPEC TECHI IN$T R/ EXECI S PEC 
RE SCH1 ADM IN 2 SUPT1 SERy 4 RESCH ADM IN SU PT 

UCT 49.2 213 54 24.1 489 22.2 5 6 

DWV 46, , 25.4 8.2 20.3 33.8 27 .0 9 .3 

OFS 46.] 234 8.5 21.8 48. 1 24.0 7.9 

UPE 51 5 21.6 9 0 17 ,9 5 1.8 21.6 92 

PCI-t 524 :W,S 9.4 177 54.4 20 .2 8.9 

PTA 57.7 14.9 6.6 20.8 55.3 20.9 6.3 

RA U 50.4 343 36 11 7 48 .6 36.6 3.5 

RIfU 53 .0 21.2 4.3 21.5 53.6 20 .7 4.5 

STL 446 20 .2 32 320 450 217 3.2 

ZLD 45 ,4 239 3 5 272 453 22.1 3.6 

AVE. 49.7 22,7 6.2 2 1 5 48.5 23 .7 6_2 
MED. 49.8 21.5 6 .0 212 488 21.9 6 .0 
SDV, 3.9 4.7 2.3 5.2 6.0 4.7 2.3 

Notes: I lnstructionlrescarch professionaL 
2 ExecutivelmanagcriaUadministrative professional and administrative non-professional . 
\ Specialist support professional (academic, student and institutional support) . 
4 Technical/service - non-professional (technical, administrat ive, trades and services) 
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TECI-U 
SERV 
233 

29 .9 

20.0 

17.4 

16.5 

17.5 

11.3 

21.2 

30. 1 

20.0 

21 (, 
20.6 

6 .1 

Table D.6. Research expenditure incurred per unit of research output produced 1994-96 
(Rand OOO ' s per unil)_ 

U"'IV 1994 1995 
REXP ROUT REXP REXP ROUT REXP 
Rm' UN IT2 IUNll.J Rm UN IT IUN IT 

UCT 90 .0 793 .9 , 113 .3 95 .5 702.3 135.9 

DWV 12. 1 126.2 95 .9 15.5 126.7 122.6 

OFS 27.0 321.9 84 .0 27.5 298.2 92.2 

UPE 10.6 90.7 116 .8 12.5 82.4 151 .8 

PCH 24.5 1913 127.9 28.6 171.4 166.9 

PT A 62.8 7063 88.9 69.7 749 .9 93 .0 

RA U 17.6 306_1 57.6 18.5 316.4 58.4 

RHU 12. 1 157. 1 77.0 13.4 174.6 76 .7 
, 

STL 48 3 616 .9 78.2 54.5 589.2 92.4 

ZLD 7.2 48 .8 147.4 8.3 45. 1 184.4 

AV E, 98 .7 t 17.4 
M.ED: 92.4 107.8 
SDV, 25.8 

, 
39.3 

Notes: 1 Research expenditure (Rand mi llion). 
2 Research output (units). 
J Research expenditure per unit of research output (Rand OOO' s per unit). 

1996 
REXP ROUT REXP 

Rm UNIT IUN IT 
1080 711.0 1519 

18.5 132.4 140 . 1 

32. 1 290 . 1 110.6 

11.29 10 1.6 1 1 1. 1 

29.3 183 ] 1601 

73 _9 742 .6 99.5 

2 '-6 333 .7 64 .8 

14.4 182. 1 79.2 

70.0 585.6 11 9 .5 

9 .8 50.6 192.9 

123 .0 
115.3 
368 
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Table D.7. Research expendi ture incurrt:!d per unit of research output I produced (showing 
detail ), 1997 (Rand OOO 's per unit). 

UN IV 1997 
RESEXP PATENT JOURNAL BOOKS CONFER RESOUT RESEXP 

Rm:! Units Units Units Units UN ITS) IUNIT' 

UCT 119.0 - 549.2 57.6 17. 1 623 .9 190.7 

DWY 175 - 1070 14.9 4.1 126,0 138.9 

OFS 37.0 - 256.4 5.2 33 264.9 1396 

UPE 125 - 937 56 56 104.9 1190 

PCJ-I 34.7 - 154.4 3.8 1.1 159,3 217.9 

PTA 87.0 6.5 744.9 4.4 14.9 770.7 112.9 

RA U 24 I - 2992 19.6 12. r 3309 72.9 

RH U 16.9 - 180.4 2.4 0.4 183.2 92.2 

STL 72. 1 3.0 419.4 26.3 13 .6 462 .3 155.9 

ZLD 10.9 - 59.0 - - 59,0 184.8 

AYE: 142.5 
MED: 139.2 
SDY, 43.4 

Notes: I Categories of research output include patents. articles in approved journals, book publications and 
conference proceedings (expressed in units). 

2 Research expenditure (Rand million). 
3 Research output (units) 
4 Research expenditure per unit of research output (Rand OOO's per unit). 
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Table D.g, Investment in fixed assets I by maj or SAPSE programme category shown as a 
percentage of total investment 1994-97. 

UN IV 1994 1995 
EDUCI AUXIL DTHER EDUCI AUX IL DTHER 
GEN2 ENTER-\ GEN ENT ER 

UCT 59.0 8.6 32.4 58 . 1 88 33 . 1 

DWV 82.6 11.2 6.2 79 .3 10.7 10.0 

OFS 79.2 6.4 14.4 82 .5 5.8 I I. 7 

UPE 85.9 5.6 85 869 5.5 7.6 

PCH 70.4 19.9 9.7 70.4 19.6 10.0 

PTA 79.2 46 162 78.6 49 16.5 

RAU 867 13 .3 0.0 88 .5 11.5 0.0 

RHU 65,3 208 13.9 65 .9 19.4 14 .7 

STL 727 104 16,9 72.2 11.3 16.5 

ZLD 67.4 269 57 68 .6 26. 1 53 

AYE: 748 12.8 12 4 75 I 12.4 125 

MED 76.0 10.8 J 1.8 75.4 11.0 10.9 
SDV. 8.8 7. 1 8.4 9.2 6.7 8.4 

UN IY 1996 1997 
EDUC/ AUX IL OTHER EDUC/ AUX IL OTHER 
GEN ENTER GEN ENTER 

UCT 59. 1 8.0 329 6 18 7.2 3 1 0 

DWY 78.9 10.5 10.6 78 .8 10. 1 I I. I 

OFS 78.0 5.3 16.7 774 4 .6 18.0 

UPE 76.5 48 18.7 80.5 4 .7 14.8 

PCH 70.2 18.3 11.5 72.0 16.8 11.2 

PTA 78.0 6.8 t 5.2 78 .2 7.4 14.4 

RAU 89 .5 10.5 00 865 13 .5 0 .0 

RH U 66.0 18.3 15.7 67.0 17. 1 15.9 

STL 68. 1 10.9 2 1.0 66.7 12.5 19.8 

Z LD 69 .0 25.3 5.7 69.9 24.5 5.6 

AVE: 73 .3 I 1.9 14.8 73 .9 I 1.8 14.3 
MED: 73.4 10.5 15 .5 74 .7 11.3 14 .6 

SDV: 8. 1 6 .3 8.5 7.2 60 8 .0 

Notes: \ Fixed assets a re shown in historical cost terms and no provision is made for depredation . They 
include immovable assets ( land, buildings and land improvements other than buildings); movable 
assets (equipment, library collect ions, museum and art collections); construction in progress (which 
may include im movable and movable assets). 

2 Educat ional and general (fixed asset investment in the programmes of: instruct ion, research, public 
service. academic support, student services, insti tutional support, operations and maintenance of 
plant, bursaries). 

3 Auxiliary enterprises (student/staff accommodation and food services. operations and maintenance 
of plant for auxiliary enterprises and, o ther special se rvices e.g. bookshops, banks). 

40thcr (hospitals - teaching o r health science centre; independent operations - unrelated to the 
primary programmes of instruction, research and public service) . 



Table D.\) , The division of educational and general fixed asset investment by main 
categories 1994-97 (per ccnt). 

UNIV 1994 1995 
EDUC EDUC LIBRY EDUC EDUC ig,uc L1BRY 
UB' EOUIP' OTHER4 UB E UIP 

UCT 40.4 37.4 22.0 0 .2 37. 1 39.2 237 

DWV 75.3 15.8 8.9 0 .0 76.9 13.3 9.8 

OFS 33 ,3 37 .3 21.3 8.1 29.8 40.9 20.9 

UPE 493 25.9 153 9 5 548 270 16 , 

PCH 58.0 18.9 23 .0 0 .1 53 ,3 21.6 24.7 

PTA 26.6 43 .0 13 .7 16.7 26.6 43 .7 14.4 

RAU 523 263 20.3 I I 443 26.8 186 

RHU 39.6 37.0 23 . 1 0.3 38.4 37.0 236 

STL 545 316 134 0.5 55 .7 30 I 13 .7 

ZLD 57.9 17.9 24 . 1 01 57 .9 17. 1 25.0 

AVE. 48 .7 29. 1 18.5 3.7 47 .5 29.7 19. 1 
MED 50.8 29.0 20.8 04 48 .8 28.6 19.8 
SDV, 13.4 9. 1 5.0 5.5 14.4 9.9 5.1 

UN IV 1996 1997 

EDUC EDUC Ll BRY EDUC EDUC EDUC L1BRY 
UB EQU IP OT HER LIB EOUI P 

UCT 33 .1 42.0 24 .6 03 358 40.2 24.0 

DWV 74.4 14.9 10.6 0.1 71.8 16.6 11.6 

OFS 33.3 42 .6 21.5 2.6 30A 41.1 21.6 

UPE 574 17.6 18.6 64 48.0 19.6 17.5 

PCJ-, 50.5 23 .0 262 0.3 462 24.3 27 .6 

PTA 25 .9 42.9 15.5 15.7 31.9 43 .5 16.8 

RAU 40. 1 29.0 19.4 11.5 40.2 30.9 20.2 

RHU 36. 1 37.9 25 . 1 0.9 33.7 37 .S 25.9 

STL 55.0 29.3 15.4 0.3 55 .7 27.4 16,4 

ZLD 55.8 18.4 25.7 0 .1 53 .1 20.3 26.5 

AYE: 46.2 29.8 20.3 3.8 44 .7 30. 1 20.8 
MED: 45 .3 29.2 20.5 0.6 43 .2 29.2 20.9 
SDV, 14.1 10.5 5.0 5.3 12.4 9A 5.0 
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EDUC 
OTHER 

0 .0 

0 .0 

8A 

2 I 

OA 

15 .3 

10.3 

1.0 

0 ,5 

0.0 

3.8 
0.7 
5.2 

EDUC 
OTHER 

0 .0 

0 .0 

6.9 

14.9 

' .9 

7.8 

8.7 

2.9 

0 .5 

0.' 

4A 
2A 
4.8 

Notes: I Educational investment in landlbuildings and land improvements other than buildings (covering 
the educational and general SAPSE programmes - see note 2 in Table 0 .8). 

2 Educational equipment (all categories of movable property) 
] Library collections (various items of movable educational material). 
40 ther (construction in progress, museum and an collections) 
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Table 0. 10. Annual recurrent expenditure per graduate in constant money terms l 1994-97 
(Rand OOO· s). 

UNIV 1994 1995 1996 1997 

UeT 150.3 157.3 166.2 173 .7 

DWY 99.7 84.4 107.6 135 .6 

OFS 129.4 127.4 144.9 149.6 

UPE 95.5 99.6 123 .5 r 16.5 

rCH 106.5 122.6 136. 1 127.2 

PTA 128.8 1[0.9 11 5.9 t 12.3 

RAU 52. 1 41. I 43 .6 45.4 

RHU 122.3 104.4 109.6 122.3 

STL 151.8 134.0 147.9 127.8 

ZLD 166.2 1122 168.6 197.5 

AYE: 1203 109.4 126.4 130.8 
MED. 125.6 111 .6 129.8 127.5 
SDY' 3 l. 7 29.7 34.5 38.2 

Note. I All expenditure restated in 1997 constant money terms Current expenditure for the years [994-96 
are adjusted by a 'composite index of inflation ' comprising: 65 per cent Oflhc Public Authorities' 
wage/salary index plus 35 per cent of the consumer price index . This split reflects the high 
proportion of personnel expenditure. 
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Table E. I . Immediate first employment experiences of graduates by major field of study 
(per cent). 

UNIY IMMEDIATE EMPLOYMENT DELAYED EMPLOYMENT 

1997 HUM ANITIES SCIENCES ALLGRAD HUMANITIES SCIENCES ALL GRAD 

UCT 57 43 56 30 70 : 

DWV 59 41 46 24 76 

OFS 47 53 64 25 75 : 

UPE 33 67 60 25 75 

PCII 43 57 54 22 78 

PTA 50 50 70 37 63 

RAU I. 82 67 91 9 

RII U 13 87 61 8 92 

STL 43 57 65 34 66 

ZL04 - - - - -
ALL UNIV 44 56 62 26 74 

Notes ' Includes Ilumanities. Arts. Economics and Management Sciences, Education and La w 
2 Includes Engineering, Agriculture. Health and Natural Sciences 
.1 Percentages shown for Humanities and Sciences in the categories ' Immediate and Delayed 

Employment ' are the proportions oflhe ALL GRAD (all graduate) percentages. 
" 'nsufficient number of respondents for resuhs to be statistically significant 

Source First Employment Experiences of Graduates. HSRC 1999 

Table E.2. Periods of unemployment before securing a position (per cent). 

UN IV PERIODS OF UNEMPLOYMENT 

•• 
54 

36 

4" 

46 

30 

33 

39 

35 

-
38 

1997 0 3 MONTHS : 4 6 MONTHS : 7 12 MO NTHS : OVER I YEAR 
UCT 32 26 15 

DWV 19 33 37 

OFS 34 46 I. 

UPE 44 22 22 

I)CH 28 34 24 

PTA 29 37 29 

RAU 42 27 19 

ltHU 33 42 9 

STL 40 30 16 

ZLD' - - -

ALL UN IV- 33 34 21 

Notes: I For those graduates who did not secure immediate employment 
2 1nsumcient number of respondents for results to be stati stically significant 

Source: First Employment Experiences of Graduates, HSRC 1999 

27 

11 

6 

12 

14 

5 
· · 12 

16 · 14 

-

12 
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Table E.3. The extent to which a degree assisted in securing employment (per cent). 

UNIV EXTENT OF ASSISTANCE 
1997 NOT AT ALL SMALL EXTENT SOME EXTE NT 
UCT 3 10 22 

DWV 12 5 16 

OFS 14 9 27 

UPE 8 5 2 1 

PCH 7 12 22 

PTA 7 8 26 

RAU II 16 2 1 

RH U 3 6 , 30 

STL 8 10 27 

ZL0 1 - - -

ALL UN IV 8 10 , 24 

Notes: I Insu A'icicnlllllmber of respondent s for results to be statistically signi ficant. 
Source: First Employment Experiences of Graduates. I-I SRC 1999 

GREAT EXTENT , 65 

67 

50 , 
66 

59 

59 

52 

6 1 

55 

-

58 

Table E.4. The Public Accountants' and Auditors' Board's qualifying examination results 
ror 1997 (per cent). 

UNIV PART I 

1997 PASS 

UCT 86.7 

DWV 47 .8 

OFS 546 

UPE 56.3 

PCH 53 .8 

PTA 83 ,9 

RAU 80.9 

RHU 47 .8 

STL 79.4 

ZLD4 -

TOTAL: 64.8 

Notes. I Accounting exami nation. 
1 Auditing examination. 

FAIL 

\3 .3 

52.2 

45.4 

43 .7 

46.2 

16 . 1 

19. 1 

52.2 

20.6 

-

35.2 

J Average pass rate for part I and part 2. 
"No candidates fTOm the university ofZlIluland . 

PASS 

82.5 

21. 7 

24 .2 

50.0 

64 .7 

48 .6 

57.7 

38.0 

5 1.3 

-

5 1.0 

' Total pass rate for all 14 universities offering candidates. 

PART 2 

FAIL 

17.5 

78 .3 

75.8 

50.0 

35.3 

5 1.4 

42.3 

62.0 

48 .7 

-
49,0 

(, An estimated pass rate for candidates successfully completing both parts. 
Source: I)ublic Accountants' and Auditors' Board . 

OVERALL' 

PASS 

84 

38 

45 

53 

60 

69 

70 

43 

67 

-

55' 
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Table F,l, The relationships between selected input and output variables using correlation coefficients, 1997. 

VARIABLE: STUDENT ST AFF FTE STAFF FIXED ASSET EDUCATIONAL 
NUMBERS NUMBER~ NUMBERS INVESTMENT FIXED ASSET 

rNVESTMENTI 

ADJUSTED 
EXPENDITURE

2 

PER STUDENT 

GRADUATE 
NUMBERS 

DEOREE 
CREDITS 

DENOTED 

BY: 
B c D E F G 

VARIABLE: NON·F AIL RESEARCH CAPITAL FTE RES TOT EXPEND· 
ITURE~ PER 

TOTAL 
EXPEND· 
lTURE~ 

ADJUSTED RESEARCH lNSTRUCTION 
RA TE3 UNITS EMPLOYED ST AFP4 EXPEND· ADJUSTED ADJUSTED 

NUMBERS STUDENT lTURE2 EXPEND6 EXPEND? 
DENOTED 
BY: 

K L M N o Q R S T 

Notes: Educational and general SAPSE programmes. Total annual recurrent expenditure less expenditure not directly attributaole to instruction/research. 
3 Percentage of students not exiting the university. 4 Full·time equivalent research staff, ) Total annual recurrent expenditure covering all SAPSE programmes. 
6 Adjusted recurrent annual expenditure less annual instruction programme expenditure. 7 Adjusted recurrent annual expenditure less research programme expenditure, 

---------------------------------------------------~ CORRELATION COEFFICIENT MEASURES 

B:c------.-I--- B:O-1-B:E -I-[F ---.-. BG --I B:I--~- - B:J - L'- B:C-- '-'1 

r-----r--_0._72~_4 -+- . 0,7406 I 0.7171_1 ._J,~~_.~I _ .O.l~ _, ~~24 ____ _ ~~1J 0 . ~. 1~_1 _ 
I r= B:M I B:Q B:R B:T I C:l i C:J C:L I 0:1 I 

r= 

r = DJ ; D:L D:M · D:R D:S D:T E:F I E:G 

_---;-1_ 0.9~_~.02--. .-J-0J)~O ___ I 0,9717 __ ,_, 0.9640 __ 0 . 9)7~ _ __ ~9nl_ . t' _0.49I~_ ~ 
r= ! El I n~;J7. I EL ! E:M E:O EQ , ER FI 
~: 0.7J9) 0.~~72 I 0.9)6J -+- ~, 9))4 : __ 0.49L)~~ ~,9767 _. _ 0.9762 _ ~' _ ~,~O)O .. 

r= F:L FJ F:R 0:1 G:J G:K O:L G:M 
I 

I 0.9471 0.9414 ! 0 . 952~ ·0.0778 0.B51 t- 0.1211 OJ241 0.2919 ~ 

~~ 0.!1J7 ._. f~~ 0.1:~IIoJl~I -~- o~:[oo ~ OJ9~4 -1-1-. O~~J_.~ ~-0~2~ . __ ~ 
I r= I L:M L:N I M:f i M:Q M:R M:S 0:1 O:L 

I I 

I I 0.9924 I 0.8824 I 0 . ~)6) 0.92)J 0.9J20 0.929) . 0 . 062~ OJJ61 

; 'r== -~ O~~' -~ 0~~9 T 0~2;lt 0~~~4 0;;11 _ ~8~~· ~~~J - ~:. _o~to -
I S:R i T:I I T:1 T:M TR 

0.99)9 : 0.7622 I 0.9021 0.9162 0,9927 N 
VI 
'D 
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Figure F. I . The relationship between student numbers and fixed asset 
investment . 1997. 
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Figure F.2. The relationship between student numbers and educat iona l 
fixed asset inves tment , 1997. 

} '" )2.593:-; + 4305.6 
r " O.7940 • 

• 

• • 

• 

100 200 300 400 500 600 

EDUCATIONAL FIXED ASSET INVESTMENT (RAND MILLION) 

900 

700 



26 1 

Figure F.3. The re lationship between student numbers and 
total recurrent annual expenditure, 1997. 
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Figure FA, Plot of fixed asset investment per thousand students against total student numbers, 1997, 
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